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DISCLAIMER

The primary purpose of this publication is education. The author, editor and publisher
acknowledges that the development of new material opens its way for possible errors — what is
correct today might not be the standard of care tomorrow. Readers are advised to ensure that the
doses of drugs which they use are in compliance with their country’s product information, and that
the use of any therapeutic agent, be it a pharmaceutical or a technology, should be guided by
local guidelines. There is often a wide diversity of professional opinion. Guidelines from one
country are not always congruent with another.

The author, editor and publisher does not guarantee the safety, reliability, accuracy,
completeness or usefulness of this material.

They disclaim any and all liability for damage and claims that may result from the use of
information, publications, technologies, products, and for series provided in this publication.

We have made every attempt to trace the holders of copyright for material reproduced in this
book. If by some oversight we have omitted a copyright holder, please contact us.

Thank you

A. B. R. Thomson

PATHOLOGY © J.C. Walsh
A.B.R. Thomson



PATHOLOGY © J.C. Walsh
A.B.R. Thomson



CANMED OBJECTIVES

Medical Expert

The discussion of complex cases provides the participants with an opportunity to comment on
additional focused history and physical examination. They would provide a complete and
organized assessment. Participants are encouraged to identify key features, and they develop an
approach to problem-solving.

The case discussions, as well as the discussion of cases around a diagnostic imaging, pathological
or endoscopic base provides the means for the candidate to establish an appropriate management
plan based on the best available evidence to clinical practice. Throughout, an attempt is made to
develop strategies for diagnosis and development of clinical reasoning skills.

Communicator

The participants demonstrate their ability to communicate their knowledge, clinical findings, and
management plan in a respectful, concise and interactive manner. When the participants play the
role of examiners, they demonstrate their ability to listen actively and effectively, to ask questions
in an open-ended manner, and to provide constructive, helpful feedback in a professional and non-
intimidating manner.

Collaborator

The participants use the “you have a green consult card” technique of answering questions as fast
as they are able, and then to interact with another health professional participant to move forward
the discussion and problem solving. This helps the participants to build upon what they have
already learned about the importance of collegial interaction.

Manager

The participants are provided with assignments in advance of the three day Gl Practice Review.
There is much work for them to complete before as well as afterwards, so they learn to manage
their time effectively, and to complete the assigned tasks proficiently and on time. They learn to
work in teams to achieve answers from small group participation, and then to share this with other
small group participants through effective delegation of work. Some of the material they must
access demands that they use information technology effectively to access information that will
help to facilitate the delineation of adequately broad differential diagnoses, as well as rational and
cost-effective management plans.

Health Advocate

In the answering of the questions and case discussions, the participants are required to consider
the risks, benefits, and costs and impacts of investigations and therapeutic alliances upon the
patient and their loved ones.

Scholar

By committing to the pre- and post-study requirements, plus the intense three day active learning
Practice Review with colleagues is a demonstration of commitment to personal education. Through
the interactive nature of the discussions and the use of the “green consult card”, they reinforce
their previous learning of the importance of collaborating and helping one another to learn.

Xi
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Professional

The participants are coached how to interact verbally in a professional setting, being
straightforward, clear and helpful. They learn to be honest when they cannot answer questions,
make a diagnosis, or advance a management plan. They learn how to deal with aggressive or
demotivated colleagues, how to deal with knowledge deficits, how to speculate on a missing
knowledge byte by using first principles and deductive reasoning. In a safe and supportive setting
they learn to seek and accept advice, to acknowledge awareness of personal limitations, and to
give and take 360° feedback.

Knowledge

The basic science aspects of gastroenterology are considered in adequate detail to understand
the mechanisms of disease, and the basis of investigations and treatment. In this way, the
participants respect the importance of an adequate foundation in basic sciences, the designing of
clinical research studies to provide an evidence-based approach, the relevance of their
management plans being patient-focused, and the need to add “compassionate” to the Three C’s
of Medical Practice: competent, caring and compassionate.

“They may forget what you said, but they will never forget how you made them feel.”
Carl W. Buechner, on teaching.
“With competence, care for the patient. With compassion, care about the person.”

Alan B. R. Thomson, on being a physician.

Xii
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PROLOGUE

Like any good story, there is no real beginning or ending, just an in-between glimpse of the passing
of time, a peek into a reality of people’s minds, thoughts, feelings, and beliefs. The truth, as | know,
has a personal perspective which drifts into the soul of creation. When does life begin, when does
an idea become conceived, when do we see love or touch reality? A caring, supportive, safe, and
stimulating environment creates the holding blanket, waiting for the energy and passion of those
who dream, invent, create — disrupt the accepted, challenge the conventional, ask questions with
forbidden answers. Be a child of the 60’s. Just as each of us is a speck of dust in the greater
humanity, the metamorphosis of the idea is but a single sparkle in the limitlessness of the Divine
Intelligence. We are the ideas, and they are us. No one of us is truly the only parent of the idea, for
in each of us is bestowed the intertwined circle of the external beginning and the end....... during a
visit to the Division of Gastroenterology at the University of Ottawa several years ago, the trainees
remarked how useful it would be to have more than two hours of learning exchange, a highly
interactive tutorial with concepts, problem solving, collegial discussion, the fun and joys of discovery
and successes. Ms. Jane Upshall of BYK Canada (Atlanta, Nycomed), who had sponsored two of
these visiting Professorships, encouraged the possibility of the development of a longer program.
Her successor, Lynne Jamme, supported the initial three-day educational event for the trainees
enrolled in the Gl training program at the University of Ottawa. With her entrepreneurial foresight,
wisdom, and enthusiasm, the idea began. Lynne’s commitment to an event which benefited many
of the future clinicians, who will care for ourselves and our loved ones, took hold. Then, thanks to
the GI program directors in Ottawa and the University of Western Ontario, Nav Saloojee and Jamie
Gregor, more trainees were exposed, future Gl fellows talked with other trainees, and a grass roots
initiative began. Had it not been for Nav and Jamie’s willingness to take a risk on something new,
had they not believed in me, then there would have been no further outreach. Thank you, Lynne,
Nav, and Jamie. You were there at the beginning. | needed you.

By 2008, all but one Gl program in the country gave their trainees time off work to participate in the
three-day event, Gl Practice Review (GI-PR). The course is 90% unsponsored, and is gratis to the
participants, (except for the cost of their enthusiastic participation!) | am happy to give back to the
subspecialty that gave me so much for 33 years. | hope GI-PR is helpful to all trainees. | know that
from these future leaders there will arise those who will continue to dedicate and donate their time,
energy, and ability to the betterment of those who contribute to the continued improvement of our
medical profession. The clinicians, the teachers, the researchers.

In a short span of eight years, more than 300 fellows, coming from all the 14 training programs in
Canada, have patrticipated in the small group sessions in the Gl practice review. | thank the training
program directors who have supported GI-PR. Special appreciation as well to their many staff
physicians who worked without their trainees for the three days of each program.

The idea for the electronic and hard copy summary of the “list of facts” came from the trainees who
wished for an aide memoir. But the GI-PR is about more than lists and facts - it is about problem
formulation, case discussions, review of endoscopy, histopathology, motility, diagnostic imaging. It
is about having fun working together to learn. The subterfuge to gain interest in the basic sciences
is the use of clinical scenarios to show the way to the importance of first principles. While the lists
are here, the experience is in the performance.

Xiii
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The child will grow, the images will expand, the learning of all aspects of our craft will develop and
flourish amongst persons of good will. Examinations will become second nature, as each clinical
encounter, each person, each patient, becomes our test, the determination of clinical competence,
of caring, of compassion. May these three C’s become part of each of our life’s narrative. And from
this start comes Capstone Academic Publishing, an innovation for the highest quality and value in
educational material, made available at cost, speaking in tongues, in the languages of many
cultures, with the dialect of the true North strong and free, so that knowledge will be free at last.

Outstanding medical practice and true dedication to those from whom we receive both a privilege
and pleasure of care, comes from much more than the GI-PR can give you, much more than Q &
As, descriptions of diagnostic imaging or endoscopy stills or videos, histopathology or motility. True,
we need all of these to jump over a very high bar. But to be a truly outstanding physician, you need
to care for and care about people, and you must respect the dignity and rights of all others. You
must strike a balance between love and justice, and you place your family and friends at the top of
your wish-list of lifetime achievements.

For the skeptics who ask “What do you want from me?” | simply say “You are the future; | trust that
in time you too will help young people to be the best they can be.”

May good luck, good health, modesty, peace, and understanding be with you always. Through
medicine, all persons of the world may come to share caring, respect, dignity, and justice.

Sincerely,

Alan Thomson
Emeritus Distinguished University Professor, U of A
Adjunct Professor, Western University, London, Canada
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NORMAL

Courtesy of Dr. Keith McIntosh, Western University, London (ON)

Smooth Muscle Contraction

mre Hy

L

my

muscalar
= coniraction
Lo
cloctrical aclivity spiked potentials on top of slow waves = muscle contraction
-0
several spike potentials but only 1 muscle contraction -= slow wave
intracellular recording is setting frequency of contraction
red- slow waves alone = no muscle contraction
L5p- m J [L
e extrcellular recerding
Lo o
L2 k—  ——— 1min 34

spiked potential alone = no muscle contraction

Courtesy of Dr. Keith McIntosh, Western University, London (ON)
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Esophageal Contraction

manometry: measures pressure/strength of contractions

A g elevated at baseline = tonic pressure in

VES \/\ upper sphincter (closed)
mm
0 —-—— —————— .Hg

R s N i ey
/\ propagates sequentally
3 || mmmmm——m————- L, Sttt

4
Diaphrag
5
\ / ——— s e e e w at or slightly below atmospheric pressure
5 O SR R due to position in thorax (negative
LES T pressure)
Swallow

food gets to LES -> LES relaxes -> allows food to go
throunh

o Manometric recording of esophageal contraction

Courtesy of Dr. Keith McIntosh, Western University, London (ON)

Neural Control of the Esophagus

layer layer

Nerve Vagus

nerve proximal esophagus -> mainly CNS control
nerve
vagus also modulates enteric NS

Cilrcewiar Longitudinal ,

Striated
muscle

smooth distal esophagus -> mainly enteric control
muscie

Courtesy of Dr. Keith McIntosh, Western University, London (ON)
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Squamous Mucosa of Esophagus

Normal non-keratinizing esophageal squamous mucosa is seen here at the left (arrow), and
there is underlying submucosa containing mucus glands (double arrow), with a duct surrounded
by lymphoid tissue (short arrow). At the right is the smooth muscle band of the muscularis
propria (blue arrow), at the far right is skeletal muscle (yellow arrow).

http://library.med.utah.edu/WebPath/HISTHTML/NORMAL/NORMO069.html

Squamous Mucosa of Esophagus

-

- Basal zone .
-

© A. B. R. Thomson and J. C. Walsh
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http://library.med.utah.edu/WebPath/HISTHTML/NORMAL/NORM069.html

GASTROESOPHAGEAL REFLUX DISEASE (GERD)

» Endoscopy

e Give diseases/ conditions associated with a higher risk for sedation-related complications in
persons undergoing upper gastrointestinal endoscopy (EGD).

o

O

O

Morbid obesity

Neck
- Short
- Cervical lesions

Alcohol or substance abuse
Persons on high doses of psychotropic medications

Comorbidities
- Chronic liver/kidney/heart/ lung disease

Pregnancy

o The LA Classification system for the endoscopic assessment of reflux esophagitis

A B

One (or more) mucosal One (or more) mucosal
break no longer than 5mm, break more than 5 mm long,
that does not extend ‘ that does not extend between
between the tops of two the tops of two mucosal folds
mucosal folds

One (or more) mucosal break One (or more) mucosal
that is continuous between the break which involves at
tops of two or more mucosal least 75% of the esophageal
folds, circumference

but which involves less than

75% of the circumference

Esophagus © J.C. Walsh
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Endoscopic Grading of GERD

O

Normal Pattern of esophageal mucosa on high resolution video-endoscopy (with facilities
for image processing, and routine use of Lugol’s idodine staining)

Pin-point/Comma Shaped Blood Vessels seen in squamous mucosa above the squamo-
columnar junction

Branching Blood Vessels seen in columnar mucosa below the squamo-columnar junction

Serrated squamo-columnar junction: Saw tooth incursion into squamous mucosa, with the
depth of each saw-tooth greater or equal to its width
- Definition of Extent of serrations: three or more serrations should be seen per radial
gastric fold

Triangular Indentation into squamous mucosa by villiform columnar mucosa, with or
without apical mucosal break

Palisade Blood Vessels: longitudinal blood vessels not visible in squamous mucosa
above the squamo-columnar junction

Villiform Mucosa: villous-like mucosa immediately below the squamo-columnar junction

Reflux Esophagitis

o Multiple mucosal
breaks

o Whitish exudate

o No suggestion
endoscopically of
Barrett mucosa

© A. B. R. Thomson and J. C. Walsh
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Paraesophageal Hernia

© A. B. R. Thomson and J. C. Walsh

Paraesophageal Hernia

o Retroflexed veiw of
gastroesophageal
junction

b ‘o
-’rQ L T

© A. B. R. Thomson and J. C. Walsh
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Fundoplication

o Note the wrapping of the
fundus around the endoscope,
as seen from a retroflexed
veiw

© A. B. R. Thomson and J. C. Walsh

Fundoplication

o Open area of the lower
esophageal sphincter

o Redness and ulceration from
reflux of acidic gastric
contents into the esophagus

o LES is normally tonically
closed, and relaxes with
primary / secondary
esophageal peristaltic wave

Courtesy of Dr. Keith MclIntosh, Western University, London (ON)
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» Histopathology

o Early reactive changes
- Basal zone hyperplasia (> 15% of thickness of epithelium)
- Elongation of papillae (> 60% of thickness of epithelium)

o Inflammatory infiltration
- Lymphocytes
» |Intraepithelial T cells
- Eosinophils
= Lower esophagus; < 20
= Upper portion of mucosa

Edema (intercellular spaces), congestion, hemorrhage
Erosion, ulceration

Granulation tissue

Submucosal fibrosis — stricture (peptic [esophageal] stricture)

Reactive changes

Basal cell hyperplasia ( > 15% of epithelial thickness)
Elongated papillae ( > 60% of epithelial thickness)
Balloon cells

1 vascularity

O O O O O

o Inflammation/erosions
- 1 intraepithelial T-lymphocytes and eosinophils
- T-lymphocytes may be squeezed by squamous cells, becoming elongated “squiggle cells”
- Barrett — metaplasia, dysplasia, adenocarcinoma

e Give the histological grading of GERD.

Grade Inflammatory Infiltrates Basal-Cell Hyperplasia
Definition Cell Type
0 0-6 cells/HPF Lymphocytes, plasma cells 3 cell layers or less
0.5 Small areas >6 Lymphocytes, plasma cells 3 cell layers or less
cells/HPF
1 Slight focal Lymphocytes, plasma cells >3 cell layers, less than
infiltration 1/3 epithelial thickness
2 Moderate diffuse Lymphocytes, plasma cells, >1/3 and <2/3 of
infiltrate eosinophils epithelial thickness
3 Severe Lymphocytes, plasma cells, >2/3 of epithelial
inflammation eosinophils, neutrophils thickness

Abbreviation: GERD, gastroesophageal reflux disease

Printed with permission: Vieth M. Best Pract Res Clin Gastroenterol 2008;22(4): pg. 629.

Esophagus e © J.C. Walsh
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Esophageal Erosion

© A. B. R. Thomson and J. C. Walsh

¢ Give the histological grading of GERD.

Length of Papillae as
% of Total Epithelial

o Note the erosions of the
mucosa

o No eosinophilia

Thickness of Basal Cell
Layer as % of Total

Thickness Epithelial Thickness
o Normal <15% 1-2%
o Gradel 15-33% 2-20%
o Grade?2 34-66% 21-50%
o Grade3 >66% >50%

Criticisms: Small number of patients; no interobserver variation;
questionable control group

Abbreviation: GERD, gastroesophageal reflux disease
Printed with permission: Vieth M. Best Pract Res Clin Gastroenterol 2008;22(4): 628.

Esophagus
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(A) Normal esophageal squamous mucosa and (B) squamous mucosa with reactive changes.
lamina propria papillae (blue arrow) are elongated in (B) and there is basal zone hyperplasia
(black arrow).

© A. B. R. Thomson and J. C. Walsh

o Early changes of
gastroesophageal
reflux

o Intercellular edema
(clear space
around cells) in a
patient with GERD

" ¥ . e . ," [ ..“

© A. B. R. Thomson and J. C. Walsh
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Acute Esophagitis

Acute esophagitis is
manifested here by
increased neutrophils in
the submucosa as well
as neutrophils
infiltrating into the
sgquamous mucosa at
the right. The acute
inflammation can be
caused by infections,
ingestion of irritative
chemicals, drugs such
as NSAIDS,
chemotherapy, and

\ radiation.

http://library.med.utah.edu/WebPath/GIHTML/G1002.html

24

Transmission electron photomicrographs of an esophageal mucosal biopsy specimen from a
subject without esophageal disease (Control), a subject with gastroesophageal reflux disease
(GERD) and erosive esophagitis, and a subject with non-erosive esophagitis on endoscopy.
Note the widened intercellular spaces in the two subjects with GERD. Original magnification x
3000 (from Tobey et al (21); with permission).

Control Non-Erosive GERD
: . ' J " .‘ \ 'T-'.';./

Courtery of Professor Guito Tytgat, Netherlands
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COMPLICATIONS OF CHRONIC GERD

Esophageal Strictures / Narrowings
» Endoscopy
Narrowing of esophagus, suggestive of stricture or ring

o Remember: like a ring on a
finger, an esophageal ring goes
all the way around the
circumference of the lumen of
esophagus

o A web goes only part way
around the circumference of the
lumen of the esophagus

© A. B. R. Thomson and J. C. Walsh

Narrowing of esophagus, suggestive of stricture or ring

© A. B. R. Thomson and J. C. Walsh
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Esophageal Rings and Webs

» Pathology

Colour
Circumference of lumen
Site

Mucosa
- Proximal side
- Distal side

Muscle thickening

» Diagnostic imaging

O

@)

O

@)

Thin filling defect
Notch

Curvilinear shadows
Hiatus hernia

» Endoscopy

O

O

Pale mucosa
Erosions, ulceration

Web Ring

Pale pink Pale pink

Partial Complete
Lower esophagus when associated with
GERD (then called Schatzki ring)

Squamous Squamous

Squamous Columnar

No Sometimes

Web Ring

v v

v v

v v

No v

No v

v v

o Concentric or eccentric narrowing of the lumen of the esophagus

o Location: Web

— anywhere in esophagus

Rings — lower esophagus associated with hiatus hernia
o Colour: pale pink mucosal folds (may become inflamed or ulcerated)

» Histopathology

- Covered on both sides by squamous mucosa

- Upper surface covered with squamous mucosa, and columnar epithelium on the lower
- May be associated with muscle thickening, but no fibrosis

o Webs
o Rings
Esophagus

14
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

¢ Give the anatomical difference between an esophageal ring (ER) and an esophageal

web (EW).
ER EW

o Location - Gastroesophageal junction = Esophageal vestibule
(GEJ)

Encircle the -Yes, including posterior wall
lumen

-No (anterior wall of
esophagus, extending to
lateral but not to posterior
wall)

o Symptomatic - 95% = May be asymptomatic

o Trisk of cancer - Yes, adenocarcinoma = Yes, SCC

Abbreviation: SCC, squamous cell cancer

BARRETT ESOPHAGUS (BE)

» Diagnostic imaging
o Mucosal erosions
o Mucosal reticularity
o Nodularity
o Granularity

o Reticular mucosa often near a stricture

» Endoscopy

o No endoscopic (white light) difference in metaplasia versus dysplasia

o Tongues and patches of salmon-colored mucosa extending up the esophagus from the
GE junction

o Short-segment, < 3 cm of metaplasia; long-segment, > 3 cm of metaplasia

o A microscopic and not an endoscopic diagnosis

15
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Endoscopic Appearance Suggestive of Barrett esophagus.

Broad tongues of columnar-
type epithelium extend up
from the gastroesophageal
junction into the esophageal
body that is normally lined
with squamous epithelium.

Histology reveals an
intestinal-type metaplasia
with goblet cells.

© A. B. R. Thomson and J. C. Walsh

SO YOU WANT TO BE A GI PATHOLOGIST!

The presence of goblet cells in the metaplastic columnar epithelium of Barrett
esophagus (BE) can be highlighted by staining esophageal endoscopic biopsies with
acidic (pH 2.5) Alcian blue. Name additional cell types in the biopsies which may also
stain with this dye, and thereby reduces the specificity of establishing BE in the manner.

o Esophageal submucosal glands

o Gastric foveolar cells (incomplete metaplasia)

o Any columnar mucosa

16
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Long tongues of salmon-pink mucosa, suggestive of Barrett epithelium

Courtesy of Dr. C. Noel Williams, Dalhousie University and University of Alberta.

e Immunohistochemistry (from Gastrointestinal and Liver Pathology, C. A. lacobuzio-
Donahue and E. Montgomery, 2012, page 43.)

o CK17, CDX2
o MUC2, variable MUCSAO, MUC6
o DAS1

o Racemase

17
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Barrett Mucosa

Note the columnar epithelium to the left and the squamous epithelium at the right. This is
"typical" Barrett mucosa, because there is intestinal metaplasia as well (note the goblet cells in
the columnar mucosa, black arrows).

http://library.med.utah.edu/WebPath/GIHTML/GI1171.html

Dysplasiain BE

» Low Grade Dysplasia (LGD)

o Metaplasia
- Columnar cells containing goblet cells
- Goblet cells may be mixed with gastric-type cells
- Goblet cells stained with Alcian blue, as also are submucosal glands

18
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http://library.med.utah.edu/WebPath/GIHTML/GI171.html

Barrett Esophagus (intestinal metaplasia)

<4+—— Goblet cells

Courtery of Professor Guito Tytgat, Netherlands

Barrett Esophagus (intestinal metaplasia)

;o ' )

o Note
- Goblet cells in blue (and black in this image), shown with the Alcian blue stain.

© A. B. R. Thomson and J. C. Walsh
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Barrett Esophagus, Low Grade Dysplasia (LGD)

Negative for dysplasia

Intestinal LGD
metaplasia

© A. B. R. Thomson and J. C. Walsh

Hyperchromasia
Nuclear enlargement
1 ratio of nuclei (N) to cytoplasm (C) (1 N/C)

Mild nuclear enlargement, elongation, hyperchromasia, and stratification mainly in the
lower half of the epithelium support a diagnosis of low grade dysplasia

Dysplasia extends to the esophageal luminal surface

The contrast between dysplastic areas and non-dysplastic areas provides the basis for
an unequivocal diagnosis.

Goblet cells are diminished in areas of dysplasia.

Enlarged, elongated, hyperchromatic and stratified nuclei, with slightly irregular nuclear
membranes, cell-to-cell cytologic variability, i.e., nuclear size, shape and orientation.

o Nuclear stratification does not reach the gland lumen, and cytologic abnormalities are
equivalent to those of an ordinary adenoma of the colon.

O O O O

Abbreviation: LGD, low grade dysplsia

20
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Barrett Mucosa

Squamous
mucosa

Glandular
mucosa

Courtery of Dr. Aducio Thiesen, University of Alberta

Barrett Esophagus

[’ A -

Courtery of Dr. Aducio Thiesen, University of Alberta

Esophagus
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High Grade Dysplasia (HGD)
o High grade dysplasia (HGD) has both architectural and cytological features:Architecture:
- Back-to-back and fused glands (aka “cribriform” architecture)
o Cytologic:
- Large, round nuclei with macronuclei, variation in nuclear size, shape, nuclear membrane;
course, unevenly dispersed chromatin; N:C ratio increased, increased mitoses
- Loss of nuclear polarity

o Features suspicious for adenocarcinoma:
- Dilated glands with high-grade dysplasia distended with necrotic debris
- Extensive gland fusion with cribriform pattern or solid sheets
- lrregular, infiltrative appearing glands
- Single cells

Barrett esophagus with high grade dysplasia evidenced by architectural complexity (blue
arrows), and nuclear atypia and loss of polarity (yellow arrows) (H&E 200X)

4
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o

»
B
}

ﬁ' s 'i - S‘ e i
© A. B. R. Thomson and J. C. Walsh
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Barrett Esophagus, High Grade Dysplasia (HGD)

Courtery of Professor Guito Tytgat, Netherlands

OTHER CAUSES OF ESOPHAGITIS
Eosinophilic Esophagitis (EOE)
» Endoscopy

e Give the changes on EGD in the patient with eosinophilic esophagitis (EOE).
Corrugation (multiple rings; “felinization” or “trachealization” of esophagus
Longitudinal furrows

Mucosa: featureless, fragile (crepe paper)

White surface vesicles (eosinophilic microabscess)

Proximal or mid-esophageal stenosis/stricture (single, or multiple)

Small caliber esophagus

Food impaction

Note

- EGD may be normal

c O 0o O O O O O

Abbreviations: EoOE, eosinophilic esophagitis; EGD, esophago-gastroduodenoscopy

23
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Eosinophilic Esophagitis

o Longitudinal Linear
Furrows

© A. B. R. Thomson and J. C. Walsh

Eosinophilic Esophagitis

o Multiple Circular
Rings

© A. B. R. Thomson and J. C. Walsh
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Eosinophilic Esophagitis

o Eosinophil
Microabscesses
(small white spots)

© A. B. R. Thomson and J. C. Walsh

Eosinophilic Esophagitis

o Small caliber

esophagus
o Multiple rings
(looks like
trachea)
25
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Eosinophilic Esophagitis

- ! ¢ -

o Food Bolus
Impaction

© A. B. R. Thomson and J. C. Walsh

Eosinophilic Esophagitis

£

Bleeding post dilation (Kim HP et al. Clin Gastroenterol Hepatol. 2012;10(9):988.

26
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» Histopathology

O

To diagnose EoE requires = 4 esophageal mucosal biopsies, 2 from distal and 2 from
mid-proximal esophagus, with = 15 eosinophils / hpf which persist after a trial of PPI

At the time of initial diagnosis, biopsies should be obtained from the [gastric] antrum and
/ or duodenum to rule out other causes of esophageal eosinophilia in all children and in
adults with gastric or small intestinal symptoms or endoscopic abnormalities

Intermittent, solid food dysphagia in EOE is typical

Basal cell hyperplasia and intercellular edema may be more severe in EOE than in
GERD

Eosinophils are closer to surface of esophagus in EoE than in GERD

1 eosinophils in esophagus of EoE are more marked in the proximal than in the distal
esophageal mucosa

Esophageal mucosal biopsies
- From lower and mid esophagus

Eosinophils may show surface layering in EOE; not seen in GERD

Eosinophilic microabscesses, = 4 eosinophils in aggregation

Eosinophilic esophagitis, = 15 eosinophils per HPF (high power field)
Eosinophil degranulation may be seen

Eosinophils may be seen in the lamina propria along with lamina propria fibrosis
Ulcer base with diffuse infiltration of eosinophils.

EoE is a biopsy diagnosis

If the patient has esophageal symptoms, history of allergy / atopy, and abnormal EGD —
biopsy (Bx)
Take a minimum of 6 mucosal biopsies (MBXx) from middle and distal esophagus
Esophageal eosinophilia (EE)

- > 20 eosinophils/hpf (some authors suggest > 15 / hpf)

- Optimal sites to biopsy: lower and mid esophagus

- Heterogenous mucosal distribution

- May be clumps of eosinophils

- Eosinophils along entire length of esophagus, and along upper portion of the mucosa

- May also show basal cell hyperplasia and elongated papillae

- 1 T lymphocytes, mast cells, IL-5, TNF-a and IgE-mediated inflammation

Inflammatory - Eosinophils
infiltration with = > 20/ hpf
- Mast cells

= Proximal > distal esophageal

Reactive changes - Basal cell hyperplasia

- Elongation of papillae

- Congestion, haemorrhage
Multiple strictures

27
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Eosinophilic esophagitis with (A) marked intercellular edema (arrows), (B) surface layering of
eosinophils (arrows) and (C) microabscess formation (arrow)

Ao A -
© A. B. R. Thomson and J. C. Walsh

o Sensitivity of biopsy increases with the number of mucosal biopsies
1Bx73%
2Bx84%
3Bx97 %
6 Bx 100 %

o If the patient has esophageal symptoms, history of allergy / atopy, and abnormal EGD —
biopsy (bx)

o Take a minimum of 6 mucosal biopsies from middle and distal esophagus
¢ Give the histopathological Features Distinguishing EoE from GERD.

EoE GERD

o Eosinophils
- Diffuse intraepithelial  Upper and lower half ~ Usually only to

distribution of the lower half)
eosinophils
- Eosinophilic Frequent Uncommon
microabscesses
- Degranulated Upper and lower half  Rare
eosinophils
o Basal cell hyperplasia 250% <25%
(usual % of thickness of
epithelium)
o Lamina propria fibrosis Frequent Rare
28
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Infectious Esophagitis

Candidiasis
» Endoscopy

Candida Esophagitis

o Patchy white plaques on
esophageal mucosa

© A. B. R. Thomson and J. C. Walsh

Candida Esophagitis

o Multiple plaque-like filling
defects

© A. B. R. Thomson and J. C. Walsh
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» Histopathology

o White, yellow, or brown exudates in patches which may coalease to cover the mucosa

o On biopsy, superficial layers show neutrophilic inflammation and edema, with exfoliating
esophageal squamous cells, budding yeast and pseudohyphae

o Typical candida organisms

Candida Esophagitis

o Budding yeast and
pseudohyphae
(arrows)

© A. B. R. Thomson and J. C. Walsh

Candida Esophagitis

o (L) neutrophil
inflammation and
exfoliating
esophageal
squamous cells

o (R) typical candida
organisms (yeast and
pseudohyphae)

© A. B. R. Thomson and J. C. Walsh
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Candida Esophagitis
\

£ -

© A. B. R. Thomson and J. C. Walsh

Candida Esophagitis (arrows indicate some of the pseudohyphae)

© A. B. R. Thomson and J. C. Walsh
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Herpes Simplex Virus (HSV) Infection

» Endoscopy

O

o

o

o

Multiple, small, round ulcers with raised borders and central exudate (“volcano-like”)
Discrete, superficial ulcers
Anywhere in esophagus

Plaque-like filling defects, multiple

HSV Esophagitis

o Multiple small
round ulcers
- Ulcers have
raised border
and central
exudates

o Multiple plaque-
like filling defects

© A. B. R. Thomson and J. C. Walsh

» Histopathology

O

Multiple, round, discrete, small ulcers with raised margin and no exudate (unless ulcer is
large) anywhere in esophagus

Multinucleation, ground glass nuclei (homogenization of nuclear chromatin), and nuclear
inclusions found in sloughed squamous cells at the edge of the lesions

Characteristic nuclear inclusions, some eosinophilic with a halo, some merely a
homogenization of nuclear chromatin (ground-glass nuclei).

Multinucleation and molding of one nucleus by another are also characteristic features.
Inclusions are in epithelial cells rather than stromal or endothelial cells
Too much “blue” is bad — nuclei on stain

Organized patterns of lymphocytes below squamous epithelium of esophagus:
- “weird” nuclei clusters
- Suspect neoplastic conditions

32
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HSV Esophagitis

- We B g

. by 3 U R R e 7 A S ! y - a ‘ Nl . e
Detached squamous cells in ulcer slough, many showing multinucleation (A, H&E 100X,
arrow) with ground glass inclusions (B, H&E 200X, arrow)

HSV Esophagitis

Many squamous cells contain ground glass intranuclear inclusions (blue arrow) with marginated
chromatin around the edge (yellow arrow)

© A. B. R. Thomson and J. C. Walsh
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Cytomegalovirus (CMV) Infection

» Endoscopy

A few long, deep, serbiginous, discreep, clean-based ulcers
Giant esophageal ulcers

Large, single, discrete ulcers

Mucosal irregularity — esophagitis

May not be distinguishable from HSV or HIV esophagitis

o O O O O

CMV Infection

o Deep and
discrete ulcers
o Best place to
biopsy when
suspecting CMV
infection
- Centre of ulcer
(not to edge,
which is site to
biopsy for all
other
suspected
causes)

Printed with permission: Umemoto K, et al. J Med Case Rep 2016; 10: 259.

¢ Give the endoscopic differences between two causes of viral esophagitis.

o CMV-associated esophagitis
- Afew long, deep, serpiginous, discrete, clean-based ulcers

o HSV-associated esophagitis
- Multiple, small, round ulcers with raised borders and central exudate (“volcano-like”)

34
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» Histopathology
o Large cells
o Vasculitis, thrombosis of arterioles and
o Intranuclear inclusion bodies (owl’s eye appearance)
o Surface injury, eosinophils
o Endothelial and/or stromal cell inclusions

o Cytoplasmic inclusions
- Scattered, multiple, irregular, basophilic (blue/purple)
- Nuclear inclusions are large, solitary, eosinophilic and often surrounded by a halo.
- Cytomegalovirus inclusion
- May be surrounded by inflammation and granulation tissue

CMV Esophagitis

Several cells show eosinophilic intranuclear inclusions (arrows)
© A. B. R. Thomson and J. C. Walsh
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Chemo-/ Radiotherapy Esophagitis

» Endoscopy

o Confluent ulcers

Radiation Esophagitis

.

© A. B. R. Thomson and J. C. Walsh

Radiation Esophagitis

N> -

Source: Miura Y, et al. Case Rep Oncol. 2013; 6(2): 320-324.

Esophagus »
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» Histopathology

o Cellsize/shape - Large, bizarre-appearing epithelial,
endothelial and stromal cells
- May contain cytoplasmic vacuoles

o Nuclei - Large
- Multiple
- Hyperchromatic
- BUT — N:C ratio is not increased

o Blood vessels - Hyaline degeneration
o Acanthosis

o Parakeratosis

Radiation Esophagitis

o Bizarre stromal cells have hyperchromatic, pleomorphic, enlarged nuclei with a smudged
appearance and increased cytoplasm

Source: Murro D and Jakate S. Radiation Esophagisits. Arch Pathol Lab Med 2015; 139: 827-
30.
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Erosive Pill Esophagitis

» Endoscopy

Erosive Pill Esophagitis

o Extensive
ulcerative
esophagitis in
the mid-
esophagus.

Printed with permission: Jung P, et al. Case Reports in Gastrointestinal Medicine, vol. 2016,
Article ID 3562820, 3 pages, 2016.

Poor response to treatment:

“‘Don’t overlook medication compliance of patient,
even when in hospital.”

Dr. Joel Hurnitz

38
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HETEROTOPIC GASTRIC MUCOSA

» Endoscopy
o Round / oval salmon-pink patch of mucosa in proximal esophagus

Heterotopic Gastric Mucosa of Esophagus

© A. B. R. Thomson and J. C. Walsh

“Health is the greatest gift, contentment the

greatest wealth, faithfulness the best relationship.”

Buddha

Esophagus =
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Glycogenic Acanthosis

» Endoscopy

o Whitish nodules or elevated plaques formed in the proximal 2/3 of the esophagus by the
accumulation of glycogen in the surface cells (cells look empty)

o Distinguish from candidiasis or ectopic salivary gland tissue

o Histology-thick squamous mucosa with clear or PAS+ cytoplasm (glycogen) from excess
glycogen in the squamous cells of the upper mucosal layers

Glycogenic Acanthosis of the Esophagus

o Whitish
nodules
and
plaques

Source: Anderson B, et al. ACG Case Rep J. 2017; 4: e113.
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» Histopathology

Glycogenic Acanthosis of the Esophagus

o Thick squamous mucosa

o PAS staining would show PAS positive cytoplasm (glycogen)

© A. B. R. Thomson and J. C. Walsh

“Setting goals is the first step in turning the
invisible into the visible.”

Tony Robbins

B

Esophagus
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ESOPHAGEAL POLYPS AND TUMOURS

» Endoscopy
Esophageal Hemangioma

© A. B. R. Thomson and J. C. Walsh

Esophageal Hematoma

© A. B. R. Thomson and J. C. Walsh
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Inflammatory Polyps

» Endoscopy
o Large, lobulated, sausage-shaped, benign intraluminal mass in upper esophagus
o Surface of polyp is covered by squamous mucosa
o Tiny white nodule

» Histopathology
o Polypoid squamous mucosa
o Glycogenic acanthosis

o Usually not associated with human papillomavirus (HPV < 10%; perform
immunohistochemistry, PCR and in situ hybridization studies)

o Hyperplastic squamous epithelium over a fibrovascular stroma of maturing granulation tissue

o May be associated with GERD

o Differentiate from gastric hyperplastic polyp at GE junction by presence of foveolar
hyperplasia

Esophageal Inflammatory Polyps

Epithelium

o Hyperplastic
squamous
epithelium
over
fibrovascular
stroma
(maturing
granulation
tissue)

Courtery of Dr. Aducio Thiesen, University of Alberta
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Esophageal Melanoma

» Endoscopy
o Polypoid
o May bulge into lumen
o Black pigment in 85%

Esophageal Melanoma

o Pigmented bulge
into esophageal
lumen

Source: Kang MJ and Sun Yi SY. Gastroenterology Research and Practice, vol. 2009, Article ID
285753, 3 pages, 2009. doi:10.1155/2009/285753

» Histology
o Spindle

o Pigment may be apparent
o Nuclei

- Epitheloid-shaped

- Prominent nucleoli
- Pseudo-inclusions

44
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Esophageal Melanoma

o Poorly cohesive
neoplastic cells

Hyperchromatic
nuclei and
cytoplasmic melanin
granules (brown
Hematoxylin and
eosin stain, 400)

Source: Kang MJ and Sun Yi SY. Gastroenterology Research and Practice, vol. 2009, Article 1D

285753, 3 pages, 2009. doi:10.1155/2009/285753

“The pain you feel today is the strength you feel
tomorrow. For every challenge encountered there
is opportunity for growth.”

Unknown

B

Esophagus
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Squamous Papilloma

» Endoscopy
Squamous Papilloma

o Large, lobulated, sausage-
shaped, benign intraluminal mass
in upper esophagus

o Surface of polyp is covered by
sguamous mucosa

o Tiny white nodules

Source: Kim E, et al. Can J Gastroenterol. 2012; 26(11): 780-782.

Squamous Papilloma

o Usually small, pink/white,
sessile or polypoid benign
tumors

o Histologically composed
of finger-like projections
of lamina propria covered
by hyperplastic squamous
epithelium

o GERD and HPV infection
may be associated

© A. B. R. Thomson and J. C. Walsh
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» Histopathology

o

o
(¢]
(¢]

An architectural diagnosis
Polypoid squamous mucosa
+/- glycogenic acanthosis

Usually not associated with human papillomavirus (HPV < 10%; perform
immunohistochemistry, PCR and in situ hybridisation studies)

Inverted Squamous Papilloma

In an inverted squamous papilloma, the well circumscribed lesion shows downbudding of the
polypoid squamous mucosa into the lamina propria.

© A. B. R. Thomson and J. C. Walsh
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Esophageal Granular Cell Tumour

» Definition
o A tumour in the esophagus which show differentiation of the nerve sheath, plus H/E
(hematoxylin and eosin) staining which shows a granular cytoplasm.
» Endoscopy

Esophageal Granular Cell Tumour

o Distal esophagus
o 5% are multifocal

o Almost always benign

Printed with permission: Thumallapally N, et al. Cureus. 2016; 8(9): e782.

» Histopathology

Esophageal Granular Cell Tumour

A

The presence of a large round / polygonal cells in the lamina propria with abundant cytoplasm
and small uniform nuclei, and (B) IHC staining for S-100 is positive.

Printed with permission: Thumallapally N, et al. Cureus. 2016; 8(9): e782.
48
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SUBMUCOSAL TUMOURS
» Endoscopy

Submucosal Tumour of Esophagus

o Note smooth surface of normal
mucosa being pushed into the
lumen by the submucosal
tumour

o Mucosal biopsies are not
usually deep enough to access
the submucosal tissue and to
provide a histological
diagnosis

© A. B. R. Thomson and J. C. Walsh

Enucleation of Submucosal Esophageal Tumours

Printed with permission: von Rahden BHA, et al. Surg Endosc 2004; 18: 924.
49

Esophagus © J.C. Walsh
A.B.R. Thomson



Gastrointestinal Stromal (Mesenchymal) Tumours (GIST)

» Endoscopy

O

o O O O

o O O O

Differential:

- Bulky polypoid tumour

- Adenocarcinoma

- Spindle cell (carcinosarcoma)

- Lymphoma

Thick, distorted folds

- Extension into submucosal

- Uphill (lower esophagus) varices serpentigious
- Downhill (upper esophagus) tubular

Inflammatory gastroesophageal polyp
- Enlarged gastric fold extending from upper stomach to lower esophagus
- Clubbed, bulbous

Site

Stomach ~70%
Small bowel ~25%
Colon / rectum 5%
Esophagus?

Does not arise from a stalk
Bulky, intraluminal mass
Smooth surface

Obtuse angle between mass and lumen (two signs suggesting submucosal: [intramural]
smooth, obtuse)

Common

Mid / lower
Single (96%)
EUS features
- Suggestive of malignant tumour
= Irregular Extraluminal margins
= Cystic space (heterogeneous)
= Associated large lymph nodes (reactive hyperplasia, not involvement by GIST)

# of above findings Sensitivity Specificity PPV
1 91% 88% 93%
2 - - 100%

Stromal tumour (GIST)

- Does not arise from a stalk
- Bulky, intraluminal mass

- Smooth surface
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Obtuse angle between mass and lumen (two signs suggesting submucosal:
[intramural] smooth, obtuse)

Common

Mid / lower

Single (96%)

o Benign tumour

Regular margins

Homogeneous

Size<3cm

If all 3 above signs present , ~99% likelihood the GIST is benign

Note: GISTs > 1 cm have the potential to be malignant, so even if A> 1 cm GIST looks
benign on EUS, perform annual EUS surveillance for change in size, or development of
malignant EUS features

» Histopathology

o Heterogeneous appearance of lesion

Especially when large and in esophagus — likely
= Leiomyosarcoma

May be due to associated

» Liguefaction necrosis

= Hyaline degeneration

= Connective tissue

=  Cystic generation

Esophageal GIST

-
s

©A.B.R.

Esophagus

Thomson and J. C. Walsh
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Esophageal GIST (smooth muscle actin x200)

Printed with permission: Charalampos G. et al. Case Reports in Surgery, vol. 2013, Article ID
968394, 4 pages, 2013. doi:10.1155/2013/968394

Leiomyoma

» Histopathology
o Small round, well-circumscribed smooth muscle tumour in muscularis propria

o Submucosa leiomyoma — very rare in esophagus; more commonly seen in rectum
— Small, round, well-circumscribed leiomyoma in submucosa, blended with muscularis
mucosae
— Smooth overlying mucosa

Leiomyoma of Esophagus

© A. B. R. Thomson and J. C. Walsh
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Other Submucosal Tumours

» Types

+ Lipoma

O

* 0

O

EGD

- Single indentation of mucosa

Yellowish

- Smooth

Easily indented (“pillow” sign, aka “cushion” sign; sensitivity of 40%, specificity of 99%)

Easily tented (mucosa can be piled away from submucosal growth by gently tugging on
mucosa biopsy forcep; known as “tenting” sign)

EUS
- Layer 1,3*,5 (hyperechoic — light)

» Carcinoid tumour (neuroendocrine tumours [NET])

EGD / C commonest sites (in USA)

- Appendix EUS
- Rectum } usually are single " Usually layer 2
- lleum - Hypoechoic

- Stomach ]’ often are multiple - Homogeneous

« Granular cell tumours (ECT)

O

O

O

o O O

Often in esophagus (mid- and lower- third)

EUS layer 2 or 3

Hypoechoic on EUS

Homogeneous

Usually benign unless > 4 cm

IHC (immunohistochemistry) — S -100 protein positive

+» Duplication cysts (DC)

O

Usually in proximal small intestine

May or may not communicate with the lumen
Epithelium

- Squamous

- Columnar, or
- Ciliated

Contain mucoid fluid
Usually benign

e Give the clinical circumstance when EUS may be falsely negative for demonstrating
esophageal varices (EV).

o Small EV may be compressed and made obscure by the EUS endoscope, or by the
balloon o the transducer.
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On EUS of the esophagus, a duplication cyst (DC) is anechoic, homogeneous, has regular
margins, and is usually seen in EUS layer 3.

e Give the name of a much more common anechoic lesion than DC seen on EUS of the
esophagus, and name the diagnostic imaging test which helps to distinguish between these
two lesions.

o Esophageal varices are also anechoic and are seen in layers 2 and 3 on EUS

o Dopper colour ultrasound will show flow in varices, but not in a duplication cyst.

«» Pancreatic rest

o Pancreatic rest (aka ectopic pancreas, aberrant pancreas, heterotopic pancreas) is
- Comprised of cystically dilated exocrine cells with ducts (if there are no ducts, then
there is only metaplasia)

- May undergo malignant degeneration
- EGD
= Submucosal mass/lesion
= Usually in antrum, duodenum, proximal small bowel
= Central umbilication (from a draining duct)
- EUS
= Hypoechoic area rom pancreatic acinar cells
= Anechoic area from draining duct
= Heterogeneous
= Fuzzy margins
= Layer 3 or 4, or both 3 plus 4

SO YOU WANT TO BE A GASTROENTEROLOGIST!

A patient is seen on EGD to have a small submucosal bulge in the duodenal wall. EUS is not
available. CT scan confirms the pressure of a submucosal tumour.
¢ Give the characteristics of the CT scan which suggests that the lesion is a pancreatic rest

rather than another type of submucosal tumour, and indicate how certain you can be of the
CT diagnosis of a pancreatic rest.

o CT findings suggesting that a submucosal lesion is a pancreatic rest
- Seen in duodenum, antrum or pylorus
- Flat and oval shape
- Fuzzy, poorly-defined border
- Endoluminal growth
- Mucosa over the submucosal tumour is markedly enhanced

o Performance characteristics, depending upon number of above

CT scan findings
Number of CT findings Sensitivity Specificity
2 100% 83%
3 100% 100%
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ESOPHAGEAL CANCER

Esophageal Narrowing

» Endoscopy
Esophageal Squamous Cell Cancer

o Nodular filling defects of varying sizes and shapes

© A. B. R. Thomson and J. C. Walsh

Esophagus
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Adenocarcinoma of the Esophagus
» Endoscopy
o Usually in lower 1/3 of esophagus

o May be typical changes of Barrett esophagus +/- esophageal luminal mass

Adenocarcinoma of Esophagus

© A. B. R. Thomson and J. C. Walsh

» Histopathology
o Malignant cells with

- Glandular differentiation - Pattern
= Ducts, or = Papillary
= Mucin production = Tubular

= Signet-ring cells
o Desmoplasia (HGD [high grade dysplasia] does not show desmoplasia)

Adenocarcinoma of Esophagus

© A. B. R. Thomson and J. C. Walsh
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Adenocarcinoma of Esophagus

© A. B. R. Thomson and J. C. Walsh

Adenocarcinoma of Esophagus

Luminal necrosis (*)
and a small focus of
adjacent normal
glands (arrow) (H&E
100X)

© A. B. R. Thomson and J. C. Walsh
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Lymphoma

» Endoscopy

PTLD (Post-transplantation lymphoproliferative disorder)

o lIrregularly-shaped salmon pink mucosa
o Not continuous with esophago-gastric junction (EGJ)

Courtesy of Dr. C. Noel Williams, Dalhousie University and University of Alberta.

Esophagus

58

© J.C. Walsh
A.B.R. Thomson



ACHALASIA
» Endoscopy
Achalasia

Typical findings of primary esophageal achalasia

Dilation of the esophagus. (a) Dilated esophagus drooped to both sides of the spine. (b) Food
remaining (retained) in the esophagus. (¢) Whitish coating of the mucosa caused by adhesion of
the remained food inside of the esophagus and thickening of the mucosa. (d) Functional
stenosis of the esophago-gastric junction. Endoscope passes through the tight segment with
some resistance. (e) Abnormal contraction of the esophagus. Simultaneous contraction is
clearly observed.

Printed with permission: Minami H, et al. PLoS One 2015;10(2):e0101833.

“The greatest joys in life are found not only in what
we do and feel, but also in our quiet hopes and
labors for others.”

Bryant McGill
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ESOPHAGEAL DIVERTICULA

Zenker Mid Esophageal Epiphrenic
(traction)
» Pathology

o Site Proximal (Killian At bifurcation of Distal 10 cm
triangle) trachea

o Causes/ 1t UESP Mediastinal Hiatus hernia

associations

o Mucosa May become inflamed
or ulcerated

o Muscle May be thickened

o Cancer Rare (0.3%)

Abbreviation: UESP: upper esophageal pressure

» Endoscopy
Diverticula

Several epiphrenic diverticula in a patient with reflux esophagitis and a peptic stricture.

Source: McCormick SE and Kozarek RA. Gl Motility online (May 2006) doi:10.1038/gimo29
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Hiatus Hernia

Inside

Retroflexed

© A. B. R. Thomson and J. C. Walsh
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Zenker Diverticulum (ZD)
» Endoscopy

Zenker Diverticulum (Esophagus)

© A. B. R. Thomson and J. C. Walsh

Scleroderma Esophagus

» Histopathology

Sclerodema of the Esophagus

™

Fibrosis (blue) of submucosa (*) and muscularis propria (arrows)
http://library.med.utah.edu/WebPath/GIHTML/G1011.html
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ESOPHAGEAL VARICEAL BLEEDING (EVB)

» Endoscopy
o Assess presence of varices
o Extent (length along esophagus)
o Proportion of lumen occupied by EV (small [< 5 mm] / large [> 5 mm)])
o Effect of air insufflation of esophagus
o Stigmata of recent bleeding

o Presence of associated gastric varices

Esophageal Varices

o Large
bluish
filling
defects
into the
lumen of
the
esophagus

© A. B. R. Thomson and J. C. Walsh
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Esophageal Varices

O

© A. B. R. Thomson and J. C. Walsh
» Histopathology

Esophageal Varices

http://library.med.utah.edu/WebPath/GIHTML/G1010.html

Esophagus

Esophageal varices, small
and can be flattened by air
insufflation

No stigmata of recent

Inflammation
can occur
that destroys
mucosa
and/or
submucosa,
weakening
the tissues
and leading
to rupture
with
hemorrhage
as seen here
in the region
of a ruptured
varix of the
esophagus.
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Esophageal Tears and Perforation

» Pathology
o Perforations and tears / mucosal location usually in lower 1/3 of esophagus
o Perforation size usually 1-2 cm
o Site of perforation usually not well seen on endoscopy (EGD)

o Clue for site of perforation on EGD is presence of hematoma

Mallory-Weiss Tear

o Tear (mucosal
laceration) at the
gastroesophageal
junction (GEJ)

- Appears as
longitudinal red
line across the
Z line

© A. B. R. Thomson and J. C. Walsh

o Note
- The mucosal laceration with blood clot at its base at the gastroesophageal junction.

- Patients with this lesion usually have vigorous retching or vomiting before vomiting up
fresh blood and / or passing melena.

- This tear may be repaired endoscopically.
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Esophagus
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STOMACH

Stomach

i N
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GASTRIC ANATOMY

Useful background: Gastric anatomy
o The surface of the stomach is lined by MSC (mucous surface cells, “foveolar epithelium”)
o The surface epithelium is invaginated to form gastric pits (aka foveolae)
o There is 1 gastric pit for every 4-5 gastric glands

» Types / classification of gastric glands

o The cardiac glands
- Branched and tortuous
- Cell types
= Mucous
= Endocrine
= Undifferentiated

o Parietal glands (aka oxyntic, or fundic) glands
- Straight and tubular

- Parts
= |sthmus cells
- Mucous
= Neck cells
- Mucous
- Parietal
= Base cells
- Chief
- Mucous
- Parietal
- Endocrine (Enterochromaffin like (ECL) cells)
- Cell types

= Chief (aka zymogen > pepsinogen)

= Mucous neck

= Endocrine (Enterochromaffin like (ECL) cells > histamine)
= Parietal > acid, intrinsic factor

* Undifferentiated

o Pyloric (aka antral) glands
- Coliled
- Pale cytoplasm
- Cell types
= Mucous
= Endocrine (G cells > gastrin; D cells > somatostatin)
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Cardia

Lower . ‘Fundus
esophageal
sphincter
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(\\..y epithelial cell
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Q Mucous neck cell,
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mucosae pepsinogen group |

Gastric gland
in corpus

Yy 7

and Il
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Endocrine cells

(G- and D- cells),
producing gastrin
and somatostatin

Adapted from: Medical Physiology, Second Edition, Boron Walter F. and Boulpaepemile L. 2009;
Figure 42-1, page 896.

Comparison of Enterochromaffin cells (EC) versus Enterochromaffin-like (ECL) cells

EC ECL
o Stain with silver
- Plus reducing agent - +
- Without reducing agent + -
o Contents
— Serotonin + -
— Histamine - +
— Gastrin, somatostatin - +
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» Endoscopy

e Give the histological counterparts of the layers of the wall of the Gl tract seen on EUS
(endoscopic ultrasound).

Histology Colour EUS Layer
o Epithelial layer
- Superficial Mucosa W  white (hyperechoic) 1
- Deep M. mucosae B black (hypoechoic) 2
o Submucosa M. propria W  white 3
B black 4
o Serosa W  white 5

e Give the EUS layers and the tumours which are most common in each layer.
EUS Layer Tumour

2 o GIST
o ECL

3 o Lipoma
o ECL

4 o GIST
o Glomus

o Schwannoma

Normal (pylorus)

© A. B. R. Thomson and J. C. Walsh
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Normal (first portion of the duodenum)

Source: https://library.med.utah.edu/WebPath/GIHTML/GI1195.html.

» Histopathology

Courtesy of Dr. David Driman, Western University, London (ON)

Stomach

o Normal appearance
of the gastric fundal
mucosa

Short pits lined
by pale
columnar mucus
cells leading into
long glands

The glands
contain bright
pink parietal
cells that secrete
hydrochloric acid
and purple chief
cells that secrete
pepsinogen.
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Normal Histology of Gastric Antral Mucosa

o Pits lined by pale columnar mucus cells leading into mucus glands

o The neck region of the glands contains gastrin secreting G cells.
Courtesy of Dr. David Driman, Western University, London (ON)

o The surface foveolar epithelium of the body / fundus and antrum appears the same.
Occasional inflammatory cells are present in the lamina propria (connective tissue
between glands / pits) but should not be numerous or clustered. Small vascular and
lymphatic channels are also present in the lamina propria but are usually inconspicuous.
Mitotic figures are not usually evident in normal gastric mucosa."

o Mucinous cells in duodenal surface epithelium —suggests gastric metaplasia

o H. pylori can adhere to gastric metaplasia in duodenum (normally H. pylori does not
adhere to duodenal mucosa, unless there is associated gastric metaplasia)

o Immunostaining makes H. pylori look brown
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O

O

@)

Immunostaining gives greater sensitivity and specificity for diagnosis of H. pylori

Helicobacter other than H. pylori can cause metaplasia

Stomach

- Mucin (clear light pink)

- Intracellular

- Extracellular, diffuse
= Differential diagnosis for diffuse pink material is amyloid in stroma, blood vessels
= Congo red stain, in amyloid becomes apple-green with birefringence

Corkscrew appearance in stomach
- Think reactive gastropathy
- Wisps of smooth muscle

Glands in stomach — secrete acid, mucin
Bright pink cells, think parietal cells

Purple / blue cells, think chief cells

¢ Warthin-Starry stain for H. pylori > black bugs clinging to surface epithelium; profiles look
like seagulls in flight

e Signetring cells

o Signet ring morphology in biopsies may occur with poorly differentiated adenocarcinoma
o Positive mucin stain; mucin pushes nucleus to side of cell
o Perinuclear halo from Golgi
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IMMUNOHISTOCHEMISTRY (IMMUNOSTAINS) FOR DIAGNOSIS OF GASTRIC
PATHOLOGY

o IHC for infectious agent
- H. pylori
- CMV

Gastrin G cells > confirms biopsy is from antrum
Chromogranin A / synaptophysin ECL hyperplasia

TGF-a Ménétrier disease
CD138 Plasma cells

K Amyloid precursors
A Amyloid precursors

+ Special Stains for Diagnosis of Gastric Pathologies

Stains Diagnosis
o Alizarin red - Calcium (gastric mucosal calcinosis)
o Chromogranin A - Pancreatic endocrine / islet cells
o Chymotrypsin - Pancreatic exocrine cells
o Congo red - Amyloid
o Genta stain - H. pylori
o Glucagon - Pancreatic endocrine / islet cells
o Insulin - Pancreatic endocrine / islet cells
o Lipase - Pancreatic exocrine cells
o Masson trichrome - Collagen
o Modified Giemsa - H. pylori
o Mucicarmine - Acidic mucin in goblet cells, signet

ring cells

o OilredO - Lipid droplets
o Periodic acid - Schiff (PAS) - Mucin

/ alcain blue (pH 2.5)
o Potassium permanganate - AA amyloid

pretreatment and then

Congo red
o Somatostatin - Pancreatic endocrine / islet cells
o Sudan black - Lipid droplets
o Sirius red, Sirus supra scarlet - Amyloid (red)
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Stains Diagnosis
o Thioflavin T (fluorescent) - Amyloid
o Trypsin - Pancreatic exocrine markers
o Von Kossa - Calcium (gastric mucosal calcinosis)
o Warthin-Starry - H. pylori
o o-amylase - Pancreatic exocrine markers

Abbreviation: IHC, immunohistochemistry

+ Diagnosis of Gastric Pathologies with Special Stains

Diagnosis Stains
o AA amyloid - Potassium permanganate pretreatment and then
Congo red
o Acidic mucin in goblet cells, - Mucicarmine
signet ring cells
o Amyloid - Congo red
- Thioflavin T (fluorescent)
o Amyloid (red) - Sirius red, Sirus supra scarlet
o Calcium (gastric mucosal - Alizarin red
calcinosis) _ Von Kossa
o Collagen - Masson trichrome
o H. pylori - Genta stain
- Modified Giemsa
- Warthin-Starry
o Lipid droplets - Oilred O
- Sudan black
o Mucin - Periodic acid - Schiff (PAS) / alcain blue (pH 2.5)
o Pancreatic endocrine / islet cells - Chromogranin A

Abbreviation: IHC, immunohistochemistry

Stomach

- Glucagon

- Insulin

- Somatostatin
- Chymotrypsin
- Lipase

- Trypsin

- o-amylase
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Immunostaining of Gastric Tumours

IHC Inflammatory  Adenocarcinoma NET
Fibroid Polyp
o CD34 +
o Vimentin +
o Variable a smooth +
muscle actin
o Muscle specific actin +
o CEA +
o EMA +
o Variable CK7 +
o Synaptophysin +
o Chromogranin A +
o Neuro-specific endolase +

Abbreviation: IHC, immunohistochemistry; NET, neuroendocrine tumour

PEPTIC ULCER DISEASE (PUD)

>  Definition

o Chronic, solitary ulcers
- Stomach: Gastric ulcer (GU)

- Duodenum: Peptic / duodenal ulcers (DU)

o Site
- Stomach
= Lesser curvature
=  Antrum
= Pylorus
- Duodenum
= First part

» Endoscopy

o A hole into the mucosa

o Bottom of the stomach / first part of duodenum - region most likely affected by ulcers

Stomach
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Peptic Ulcer

First part of duodenum (D1) Gastric body

Peptic Ulcer

Courtesy of Dr. David Driman, Western University, London (ON)
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Gastric Ulcer

o Peptic (benign) o Malignant

- Punched out - Oval

- Round - lrregular edge
- Smooth edges - Heaped up margins
- Flat margins - Folds do not radiate to edge

- Radiating folds

Courtesy of Dr. David Driman, Western University, London (ON)

Perforated DU

Perforated - hole into free space

Penetrated = hole into another
organ / structure

Courtesy of Dr. David Driman, Western University, London (ON)
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Bleeding DU: Presentation with Hematesis or Melena

Courtesy of Dr. David Driman, Western University, London (ON)
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Penetrated DU

o Chronic DU

o Patient
presented witt
back pain

Courtesy of Dr. David Driman, Western University, London (ON)

H. PYLORI (HP) INFECTION

» Histopathology
H. pylori infection of stomach

o Gastritis is often
accompanied by
infection with the
small curved to
spiral rod-shaped
Helicobacter pylori
bacterium
- Found in the

surface epithelial
mucus of most
patients with
active gastritis

o The curved bacteria
are seen here with a
methylene blue
stain.

Courtesy of Dr. David Driman, Western University, London (ON)
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H. pylori infection in stomach

Dense
lymphoplasmacytic
inflammation in the
lamina propria (arrow)

Courtesy of Dr. David Driman, Western University, London (ON)

H. pylori Infection of Stomach

The curved bacilli
are seen at the
luminal surface
with the Warthin-
Starry stain

Courtesy of Dr. David Driman, Western University, London (ON)
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Helicobactor Pylori-Positive Peptic Ulcer Disease (PUD)

» Diagnostic imaging
Abdominal ultrasound

Ostreotide scan
MBIG scan

CT scan of abdomen
MRI of abdomen
Parathyroid scan

Thick gastric folds
Fundic gland polyps

0 0 0O 0O o o o 0o o0 o

CT / MR, head (pituitary fossa tumour in MEN 1)

Single / multiple ulcers in usual / unusual sites

CT thick walls of stomach / duodenum may be pancreatic mass

Abbreviations: EUS, endoscopic ultrasound; ZES, Zollinger-Ellison syndrome

» Pathology

Hypergastrinemia and hypersecretion of gastric acid may occur with sporadic gastrinoma, or
with a gastrinoma-associated with MEN-1 (multiple endocrine neoplasia type 1).

e Give the tumours found in patients with Multiple Endocrine Neoplasia-Type | (MEN-1), and

their approximate frequency % is shown.

Tumours

Approximate Frequency (%)

o Pancreatic endocrine tumour
- Gastrinoma
- Insulinoma
- Glucagonoma
- VIPoma

o Pituitary tumours
- Prolactin-secreting

- Growth-hormone secreting
- Cushing’s syndrome

o Adrenal cortical adenoma

o Thyroid adenoma

Stomach

81-82
54

21

3

1

21-65
15-46
6-20
16
27-36

5-30
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o Give differences between sporadic versus MEN-1-associated gastrinomas.

Clinical Sporadic MEN-1 Associated
Pathlogy
- Carcinoid tumours ~1% 30%
- Number of tumours Often single  Often multiple and in different
sites
- Site, gastrinoma triangle 80% Pancreas, duodenal wall
- Growth rate of metastases Rapid Slow
- Liver metastases at diagnosis ~24% 6%
Prognosis
- Survival overall 100% at 20 years
Laboratory
- Identification of source of Yes No — imaged tumours may not
excess gastrin be source of 1 gastrin
Clinical
- Family history No Yes
Treatment
- Consider exploratory
laparotomy with curative intent  yeg No
when no evidence of metastatic
disease
- Surgical cure (duodenotomy 50% No definitive evidence of benefit

and subtotal pancreatectomy)

» Endoscopy

of surgery

- Biopsy antrum for G-cell number (to distinguish between G-cell hyperplasia [TG-cell
number] vs G-cell hyperfunction (normal G-cell number); H. pylori infection

EUS for possible tumour localization (especially wall of duodenum)

o EGD
- Multiple ulcers in unusual sites
- Thick gastric folds
- Fundic gland polyps
O
Stomach
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ACUTE NON-VARICEAL UPPER GI BLEEDING (NVUGIB; UGIB)
» Diagnostic imaging

Gastric Ulcer, upper Gl barium study

o Please see arrows
for the collections of
barium

© A. B. R. Thomson and J. C. Walsh
Gastric Ulcer, upper Gl barium study

o Defect in body of stomach
which fills with barium,
suggestive of a gatric ulcer

o EGD must be performed to
take biopsies (6) from edge
of lesion to exclude gastric
malignancy, as well as
biopsies to exclude H. pylori
infection

- From antrum (2)

- Angularis (2), and

- Gastric body (2) to
enable H. pylori optimal
detection

© A. B. R. Thomson and J. C. Walsh
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Gastric Ulcer, upper Gl barium study

© A. B. R. Thomson and J. C. Walsh

» Endoscopy (EGD)

“Visible Vessel”
o Discrete protuberance within the ulcer crater
- Red, blue, purple = High risk
- White, black = Lower risk

Forrest Ib Non-Variceal Upper Gl Bleeding

© A. B. R. Thomson and J. C. Walsh

Stomach

o

Note the spurting of blood
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Non-Variceal Upper GI Bleeding

© A. B. R. Thomson and J. C. Walsh

Non-Variceal Upper GI Bleeding

© A. B. R. Thomson and J. C. Walsh
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Non-Variceal Upper GI Bleeding

© A. B. R. Thomson and J. C. Walsh

Non-Variceal Upper Gl Bleeding

© A. B. R. Thomson and J. C. Walsh
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Non-Variceal Upper GI Bleeding

© A. B. R. Thomson and J. C. Walsh

Non-Variceal Upper Gl Bleeding

© A. B. R. Thomson and J. C. Walsh
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Non-Variceal Upper GI Bleeding

© A. B. R. Thomson and J. C. Walsh

Gastric Ulcer, visible vessel

o Note the red dot
which represents the
visible vessel which
was causing the
upper Gl bleeding

o Please see the
visible vessel (side
view, gross
specimen (middle
figure) as well as
histologically (bottom
figure)

© A. B. R. Thomson and J. C. Walsh
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Non-Variceal Upper GI Bleeding, visible vessel

© A. B. R. Thomson and J. C. Walsh

Non-Variceal Upper Gl Bleeding

© A. B. R. Thomson and J. C. Walsh
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Non-Variceal Upper GI Bleeding

© A. B. R. Thomson and J. C. Walsh

Non-Variceal Upper Gl Bleeding

© A. B. R. Thomson and J. C. Walsh
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Non-Variceal Upper GI Bleeding

© A. B. R. Thomson and J. C. Walsh

“The whole purpose of education is to
turn mirrors into windows.”

Sydney J. Harris
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VASCULAR LESIONS OF THE STOMACH

Gastric Varices (GV)

» Endoscopy

o A 29 year old man presents with an upper Gl bleed, jaundice, and sudden onset of
severe epigastric pain radiating to the back. There are no extrahepatic signs of chronic
liver disease.

- Please describe the endoscopic findings, and give a differential diagnosis of the
causes

Gastric Varices

© A. B. R. Thomson and J. C. Walsh
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o A48 year old man with a B cell ymphoma involving the tail of the pancreas presents
with an upper Gl bleed.

- Please describe the endoscopic findings, give the differential diagnosis, and speculate
on the mechanism of the formation of these lesions.

Gastric Varices

© A. B. R. Thomson and J. C. Walsh

o Note the bluish arranged vessels in the fundus of the stomach as seen on an EGD with
retroflexed endoscope.

Portal Hypertensive Gastropathy (PHG)

> Definition

o Endoscopic finding of mosaic (snake skin) like appearance of gastric body / fundus, with
or without red spots, in a patient with portal hypertension with / without cirrhosis.

o Altered appearance of mucosa of gastric body and fundus in a patient with cirrhosis and
portal hypertension

» Endoscopy
Portal Hypertensive Gastropathy

o Mosiac or snake skin like appearance of
gastric body / fundus

o May show spectrum of red spots
- Small, faint red
- Large, bright red
- Hemorrhagic gastritis, diffuse

© A. B. R. Thomson and J. C. Walsh
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Portal Hypertensive Gastropathy

o Diffuse, fine, pink
speckled pattern in
gastric body /
fundus

o Severe PHG shows

- Cherry-red spots

- Severe, diffuse,
hemorrhagic
gastropathy

© A. B. R. Thomson and J. C. Walsh

» Histopathology

o Capillaries and venules
- Dilated
- Veins (SV > MC)
- No fibrin thrombi in lumen of vessels
- Tortous shape
- Thickened wall
- Perivascular stromal fibrosis

o Dilated veins
- Tortuous
- Initimal thickening
- Congestion

o Perivascular stromal fibrosis

o Note: Endoscopic biopsies must be deep (biopsy-within biopsy) to detect submucosal
changes

Abbreviations: MC, mucosal capillaries; SV, submucosal veins
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Portal Hypertensive Gastropathy

Courtery of Dr. Aducio Thiesen, University of Alberta

Portal Hypertensive Gastropathy
. '-. % \ o\ .‘i‘> ‘ ‘-; :

Courtery of Dr. Aducio Thiesen, University of Alberta

Stomach

o Ectatic
capillaries in the
lamina propria

(circled)
o Foveolar
hyperplasia
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¢ Give the endoscopic and histopathological features which distinguish between gastric antral vascular
ectasia (GAVE) and portal hypertensive gastropathy (PHG).

Features GAVE PHG
o Demography
- Gender predominance F M
- Gastric site of predominance Antrum Body, fundus
- Appearance
= Linear red streaks on crest of +
folds coursing towards pylorus
= Diffuse, fine pink speckles / +

mosaic / snake skin pattern

o Histopathological Features

- Vessels
= Dilation MC > SV SV > MC
= Wall thickening +
= Perivascular stromal fibrosis +
= Fibrin thrombi + -

- Foveoli
= Hyperplasia + -

Gastric Dieulafoy Lesion

> Definition

o The endoscopic finding of a mucosal defect 2 to 5 mm in length, within 6 cm of the
gastroesophageal junction and along the lesser gastric curative, with a protruding
muscular large caliber artery of persistent caliber (i.e., not dilated)

o Persistent large caliber artery in submucosa and mucosa of gastric fundus, usually along
the lesser curative within 6 cm of the esophagogastric junction (EGJ), with normal
overlying mucosa except when artery protrudes focally through the mucosa and bleeds
into the lumen of the stomach.

» Endoscopy
o Mucosal tear 2-5 mm in length
Within 6 cm of esophagogastric junction (EGJ)
Along lesser curve of stomach
Protruding large muscular artery of persistent caliber

Overlying mucosa may show
- Erosion

- Bleeding

- Clot

o May also occur in other parts of the Gl tract

O O O O
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Gastric Dieulafoy Lesion

© A. B. R. Thomson and J. C. Walsh

Gastric Dieulafoy Lesion

© A. B. R. Thomson and J. C. Walsh

» Histopathology
o Artery wall, normal

o Mucosa normal (no ulceration)
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Gastric Antral Vascular Ectasia (GAVE; aka “watermelon stomach”)

> Definition

o Parallel red stripes on crest of mucosal folds in gastric antrum, radiating towards pylorus,
and comprised of fibrin thrombi in dilated mucosal capillaries and submucosal blood
vessels

> Causes / associations

o Immune - Autoimmune Disorders
- Connective tissue

o Chronic - Heart
disease - Kidney chronic renal failure (CRF)
- Liver cirrhosis

» Endoscopy

Red, linear vascular stripes on the crests of mucosal folds

Usually in the antrum, coming towards the pylorus

Parallel, line as red stripes on top of central mucosal folds, which radiate towards the pylorus

Note
- Vascular ectasia may occur in parts of the stomach other than the antrum, in which it
is called GVE, gastric vascular ectasia

o O O O

Gastric Antral Vascular Ectasia

© A. B. R. Thomson and J. C. Walsh
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Gastric Antral Vascular Ectasia

e

© A. B. R. Thomson and J. C. Walsh

» Histopathology
o Blood vessels

- Mucosal capillaries = Dilated
= Fibrin thrombi
- Submucosal = Dilated
vessels = Tortuous
o Foveolar
- Hyperplasia

Lamina propria fiboromuscular hyperplasia

Mucosal capillaries
- Fibrin thrombi
- Dilated capillaries

o Submucosa
- Dilated, tortuous vessels

+/- Minimal inflammation

Fibrin thrombin in
- Dilated mucosal capillaries
- Submucosal blood vessels

Gastric wall thick in antrum, but thin (atrophy) in body

Large blood vessels near the mucosal surface of stomach
- Fibrin thrombi
- CD61+ highlights platelets, and may help identify fibrin thrombi

o Thick-walled, ectatic vessels in the foveolar compartment
o An organizing fibrin microthrombus.
o Chronically inflamed body-type mucosa replaced by intestinal (goblet cell) epithelium.
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Gastric Antral Vascular Ectasia

Fibrin thrombus in a
dilated capillary

- - -,
” . " . -
SOy SN S e

Courtery of Dr. Aducio Thiesen, University of Alberta

Gastric Antral Vascular Ectasia

_5 - r- = :‘ : _?".’.. .‘1‘7---_., Py =
Courtery of Dr. Aducio Thiesen, University of Alberta
» Differential

o Gastritis

o Gastropathies
- Including portal hypertensive gastropathy (PHG)
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OBSCURE GI BLEEDING

» Diagnostic imaging

e Give the diagnostic methods for determining the cause of obscure Gl bleeding.

O

@)
o

Endoscopy -

Small bowel -
contrast X-ray -

CT/MRI -

Angiography -
Scintigraphy -

Capsule endoscopy (CE)

Double balloon enteroscopy (DBE)
Push enteroscopy (PE)
Intraoperative endoscopy

Repeat endoscopy

Repeat colonoscopy

Small bowel single contrast
Small bowel double contrast (enteroclysis)

CT angiography (CTA)
CT / MRI enteroscopy (CTE / MRE)
CT-enterocylsis

In the presence or absence of acute bleeding
Erythrocyte scintigraphy (RBC scan)
Meckel scintigraphy

Abbreviations: CE, capsule endoscopy; DBE, double balloon enteroscopy; EGD,
esophagogastroduodenoscopy; PE, push enteroscopy

Adapted from: Heil U. and Jung M. Best Pract Res Clin Gastroenterol 2007;21(3): pg. 402.

A patient has iron deficiency anemia, FOB-positive melena stools, a normal EGD with normal
duodenal biopsies (excludes celiac disease), and normal colonoscopy with intubation of the
terminal ileum.

¢ Give the “best test” from a long list of diagnostic options for obscure Gl bleeding, such as

O

o And the right answer is

Diagnostic
imaging

Endoscopy

- None of these.

Small bowel follow through
Enteroclysis

CT or MR enteroscopy
RBC scan

Meckel scan

Angiopathy

- Capsule endoscopy
- Push enteroscopy
- Double balloon enteroscopy

- Repeat the EGD / colonoscopy, perhaps by a more experienced operator
- Most causes of OGIB are identified on the second EGD / colonoscopy

Stomach
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Pros and Cons of diagnostic choices for: Obscure Gl bleeding (OGIB)

» EGD / colonoscopy

O

In persons with OGIB
- 35-75% are revealed by second-look EGD
- 6% by second-look colonoscopy

- Small bowel lesions account for 5% of OGIB, and most of these (70%) are vascular
lesions

Cellier C. Best Pract Res Clin Gastroenterol 2008:329-40.

» Small bowel endoscopy

O

Most of the lesions diagnosed by push enterostomy in persons with OGIB are within the
reach of standard EGD.

Double balloon enteroscopy (DBE) is superior to single balloon enteroscopy (SBE). DBE
can be performed in an oral / antegrade, or anal / retrograde manner.

Approximate depth of endoscopic penetration of small bowel
- Push enteroscopy 90-150 cm

- lleoscopy 50-80 cm
- DBE,
= Oral 240-360 cm
* Rectal 102-140 cm

DBE has a diagnostic yield of 60-80% in persons with OGIB suspected to be from the
small intestine, with therapeutic intervention being possible in 40-73%.

Meta-analysis has shown comparable diagnostic yield for DBE and CE (57-60%), with
therapeutic potential with DBE (Pasha SF, et al. Clin Gastroenterol Heptaol 2008:671-6.;
Chen X, et al. World J Gastroenterol 2007;13:4372-8.).

» Capsule endoscopy

O

The diagnostic yield of capsule endoscopy (CE) in the patient with OGIB ranges from 38-
83% (Rondonotti E, et al. World J Gastroenterol 2007:6140-9).

CE is more likely to give a positive yield when

- There has been = 1 episode of bleeding

- The bleeding is overt rather than occult (60% vs 46%)

- CE is performed within 2 wk of the bleeding episode (91% vs 34%)
- The bleeding has occurred > 6 mon

- The bleeding has resulted in the hemoglobin concentration being < 10 g/dL (Carey EJ,
et al. Am J Gastroenterol 2007;102:89-95).

The false negative rate for CE is 19% for tumours, and 11% overall.

CE cannot be performed in persons with a structure or obstruction, since this would
require that the capsule be removed surgically.
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> Meckel scan

o Meckel scan for a Meckel diverticulum is performed with technetium 99 m pertechnetate,
and has a sensitivity of 64-100% for bleeding from ectopic gastric mucosa.

o A false negative Meckel scan may be the result of
- Arecent barium X-ray obscuring the area of uptake
- Too small a diverticulum, too small a vascular supply to the diverticulum
- Too rapid bleeding from the diverticulum washing out the technetium
- The patient has been on recent acid-suppressing indication

» RBC scan

o The technetium 99 m labeled RBC scan can show slow bleeding, (0.1-0.4 mL/min),
whereas angiography needs higher rates of bleeding (>0.5 mL/ min) in order to be
positive.

o With active bleeding, the bleeding site may be localized in 50-75% of patients, but the
sensitivity rate < 50% with slower rates of bleeding.
» Angiography
o An angiography suggests angioectasia from a vascular tuft or slow filling of a vein.
o Therapeutic embolization may be performed with gelfoam or coils.
o Pipaverine may be infused at the time of angiography.

» CTE
o For CTE (CT enterography), oral contract is given by mouth and by nasojejeunal tube for
CT enterocyclis.
o The diagnostic yield of CTE in OGIB is 45%

- May be useful to distinguish fibrostenotic from inflammatory Crohn disease

| CLINICAL TIP

i Hormonal therapy use is controversial in persons with bleeding from
i angiodysplasia, but may be of use in persons with angiodysplastic

i bleeding and HHT (hereditary hemorrhagic telegangiectasia), von
Willebrand disease, or renal failure.

...............................................................................................................

e Compare and contrast the endoscopic findings and treatment of portal hypertensive
gastropathy (PHG) and gastric antral vascular ectasia (GAVE).

» Feature findings PHG GAVE
o Site Fundus Antrum
o Mosaic pattern Yes No
o Red colour signs Yes Yes
o Findings on gastric mucosal biopsy
- Thrombi No +++
- Spindle cell proliferation Sparse ++
- Fibrohyalinosis No +++
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» Management PHG GAVE

o { portal hypertension o Estrogens
o P adrenergic blockers o Antrectomy
o TIPS o Endoscopic laser therapy

(TIPS doesn’t help)

*Note: Gastric vascular ectasia (GVE) may occur anywhere in the stomach, not just in the
antrum, so do not distinguish GAVE / GVE from PHG just on the site of localization

e Give the accepted indications for the use of capsule endoscopy (CE).
o Occult gastrointestinal bleeding
o Suspected Crohn disease (unless stricture may be present)
o Suspected small bowel tumour
o Surveillance of inherited polyposis syndromes
o Evaluation of drug induced small bowel injury
o Partially responsive celiac disease
Adapted from: Eliakim, R. Curr Opin Gastroenterol 2008(2): g. 161.

“Motivation is what gets you started.

Habit is what keeps you going.”

Jim Rohn
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BARIATRIC SURGERY

e Draw the main types of bariatric surgery used for achieving weight loss.

Rouwx-en Y Gastric Vertical banded
Bypass (RNYGB) gastroplasty (VBG)

Laparoscopic adjustable gastric band (LAGB)  Biliopancreatic diversion (BPD) with duodenal switch

Adapted from: Sleisenger and Fordtran’s Gastrointestinal and Liver Disease. Figure 7-1, Page 116,
Ninth Edition, 2010.
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Post-operative Stomach

» Diagnostic Imaging
o Post- gastric surgery
- Fundoplication
- Billroth I/ 11
- Roux-en-Y
- Stomal ulcer / cancer
- Blown duodenal stump
- Bile (reflux) gastritis
- Jejunogastric intussusceptions
- Gastric remnant bezoar

o Stomal (marginal) ulcer

- Usually within 2 cm of the stoma, the efferent limb of the jejunum after a
gastroenterostomy

- Finding include
= Ulcer crater
= Giant ulcer
= Thick jejunal folds
» Rigid efferent limbs
- May develop jejunocolic fistula

o Afferent loop syndrome
- Dilation of afferent limbs may have nonfilling of afferent limbs
- Destruction of afferent limb after Billroth Il anastomosis
- Obstruction due to
= Recurrent ulcer / tumour
= Adhesions
= Intend herniation

o Jejunogastric intussusceptions
- Tubular filling defect in gastric remnant after gastroenterostomy
- Valvulae conniventes in tubular structure, representing efferent of afferent loop

o Stomal cancer (aka stump carcinoma, post gastrectomy carcinoma)
- Lobulated mass in gastric remnant (filling defect)
- Mass may
= Obstruct outlet of stomach
= Produce mass effect on transverse colon
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o Bile reflux gastritis
- Filling defect in gastric remnant
- Thick (edematous) gastric folds

- Narrowing / deformity of gastric remnant and perianastomaotic jejunum

o Thicknened Folds
- Zollinger-Ellison syndrome
= Single / multiple ulcers in usual / unusual sites
= Thick gastric folds
= Fundic gland polyps

= CT thick walls of stomach / duodenum may be pancreatic mass

- Differential
= Lymphoma
= Nodular, irregular, thick folds variable size
= Adenocarcinoma mass
= Ménétrier disease
- Proximal stomach
- Thick gastric folds
- Usually proximal half of stomach
- Especially greater curve
- Pliable (stomach canal distended)

» Endoscopy

Partial gastrectomy, Billroth I

© A. B. R. Thomson and J. C. Walsh

Stomach

Note the two exit points from the
distal portion of the stomach

To distinguish afferent from
efferent loops of upper small
bowel, gently pass the scope
through each aperture

The afferent loop is likely on the
right, will be short and may
contain bile-stained fluid
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> Treatment

e Endoscopic treatment

O

Be smart: review the operative notes and any relevant post-operative imaging studies to
be aware of the “lay of the land”.

Visualization may require the use of a narrower pediatric gastroscopy or colonoscopy.

ERCP of the biliopancreatic limb and retrograde evaluation of the by passed stomach is
especially difficult after RYGB (Roux-en-Y gastric bypass).

This difficulty is increasing with more use of “distal bypass”, with anastomosis of the
biliopancreatic limb only 150 cm proximal to the ileocecal value.

Retrograde evaluation may be made easier with use of
- Shapelock™ enteroscopy guide
- Deep small bowel enteroscope

= Double balloon

= Spiral enteroscopy

RYGB

- “gastritis” is common, but clinical significance is unclear

- ~1/3 of symptomatic RYGB have a normal EGD

- ~1/4 will have stenosis of stoma, usually 1 month after surgery

e Give the endoscopic treatment of complications after bariatric surgery.

< Stoma

@)

O

Narrowing (symptomatic stomal stenosis)

- Bougie dilators or balloons, using guide wire TTS (through-the-scope placement)

- Optimal aperture diameter 10 mm to 15 mm

- If multiple dilators needed, dilate slowly (up to 3 mm [3 French sizes] at each session,
every 1 to 2 weeks until symptoms resolve

Reduction in size of enlarged stomas and pouches

- Aim for stomal diameter ~ 12 mm

- Objective is to reduce / eliminate symptoms e.g., slowing of expected weight loss
from surgery; during syndrome)

- Use sclerosants, suturing device, clips

+» Marginal ulcer (MU) bleeding

o Usually on jejunal side of gastrojejunal anastomosis
o Early MU in 10%, late in 1%
o Risk of MU associated with smoking, H. pylori infection, NSAIDs use
o If bleeding occurs early after surgery, perform EGD in OR
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% Leaks
o Fistulae, dehiscence of staple line, gastric leaks

- Tissue apposition
* Fibrin glue
= Biomaterial (from pig intestine)
= Clipping

- Stents
= SEPS (self-expanding plastic stents)
= SEMS (self-expanding esophageal metal stents)

«» Band erosion
o Nd:YAG laser
o Scissors

o Cutters (endoscopic)

“Your present circumstances don't determine
where you can go; they merely determine where

you start.”

Nido Qubein
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ACUTE GASTRITIS AND GASTROPATHIES

» Terminology
o AMAG, autoimmune metaplastic atrophic gastritis
o Carditis, inflammation of gastric cardia

o DCAG, diffuse corporal atrophic gastritis (aka autoimmune metaplastic atrophic gastritis
[AMAG], or type A gastritis) EMAG, environmental multifocal atrophic gastritis

o GCP, gastritis cystica profunda
o HPG, H. pylori gastritis

o Multifocal atrophic gastritis (MAG; aka metaplastic atrophic gastritis)
- Patchy
- Gastric body and antral mucosa
- Often associated with
= H. pylori infection
= Hyperplastic, hypersecretory gastropathy (HHG, aka Ménétrier disease)

o Phlegmonous gastritis (PG)

SO YOU WANT TO BE A GASTROENTEROLOGIST!

A patient with dyspepsia has an upper Gl barium study.

¢ Give the gastric radiological features which help to determine if there is an infectious
etiology for their dyspepsia.

o H. pylori infection - Gastric folds
= Thick
=  Polypoid
- Area gastricae
= Enlarged

o Non-H. pylori causes - Antral erosions

R I I 0 I I B I I R I e S I I I L I e e e e e
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» Histopathological types

e Give the classification of gastritis / gastropathy.

Pathologic Pathologic Etiology Possible Probable
Diagnosis Findings Endoscopic Clinical
Findings Associations
o Acute gastritis - Neutrophilic H.pylori Normal; large Acute
inflammation folds, erosions gastroenteritis
Streptococcal  Erythema, Perforation,
species, other  distended gangrene
bacteria stomach, exudate Acute gastritis is
usually not seen
alone search for
Crohn disease
or adjacent ulcer
that wasn’t
sampled
o Chronicand - Mixed H.pylori Normal erythema, None,dyspepsia,
active chronic  inflammation +/- H. heilmanii, nodularity, and duodenal or
gastritis, foveolar Autoimmune friability; thin body gastric ulcer,
common hyperplasia folds with adenocarcinoma,
pattern - Erosion / ulcer prominent vessels. MALT lymphoma,
- Intestinal Prominent mosaic pernicious
metaplasia, mucosal surface  anemia
atrophy pattern.
o Lymphocytic - Common pattern Hypersen- Chronic erosive Celiac sprue,
gastritis and increased sitivity to gastritis (nodules  Ménétrier
intraepithelial gliaden, other  with central disease,
lymphocytes proteins; ulceration), giant  autoimmunity,
autoimmune; body folds .
NSAIDs; H pylori
Olmesartan
o Granulo- - Multifocal active Crohn, sarcoid, Variable; thickened Depends on
matous chronic idiopathic, fungi, folds, ulceration underlying
gastritis inflammation / mycobacterium, disease
- Ulcers / fissures spirochetes,
- Granulomas parasites,
drugs,
vasculitis;
foreign body
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Pathologic Pathologic Findings  Etiology Possible Probable Clinical

Diagnosis Endoscopic Associations
Findings
o Eosinophilic - Sheets of Idiopathic, food Prominent antral  Pain, nausea,
gastritis eosinophils usually and drug folds, hyperemia, vomiting, early
extending through  allergy, nodularity, ulcer;  satiety, weight
muscularis parasites, normal loss, anemia
mucosae eosinophilic
enterocolitis
o Hypertrophic - Lymphocytic Ménétrier Giant body folds Pain,
g Hvberolasia vomiting, +/-
yperp protein loss
o Acute erosive - Microvascular Alcohol, Erosions, Bleeding
gastropathy ischemia (erosions) NSAIDs, other subepithelial
- Minimal focal drugs, hemorrhages
inflammation hypovolemia,
stress, uremia
o Reactive - “Corkscrew” NSAIDs, bile Same as acute
gastropathy, foveolar reflux, uremia  erosive
common hyperplasia, smooth gastropathy
pattern muscle proliferation

in lamina propria +/-
- Erosion / ulcer
- No inflammation
except near ulcer

o Reactive - Common pattern Bile reflux Erythema, friability, Vomiting bile, pain,
gastropathy  with subnuclear bleeding usually post-
with features  vacuoles Billroth I or Il
suggestive of
bile reflux

o Reactive - Common pattern  Radiation, Ulcers, Perforation, pain
gastropathy with cellular and  chemotherapy predominantly
with features nuclear antral
suggestive of  enlargement
radiation or - Vacuolization,
chemo- macronucleoli
therapy
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Pathologic Pathologic Etiology Possible Probable Clinical

Diagnosis Findings Endoscopic Associations
Findings

o Congestive - Common pattern  Portal Antral erythema,  Cirrhosis,

gastropathy with superficial
vascular ectasia

+/- microthrombi in

hypertension red spots, mosaic

pattern

GAVE
Watermelon Linear erythema
stomach on folds radiating

from pylorus
Scleroderma
o Hypertrophic - Massive foveolar Ménétrier Giant body folds
gastropathy hyperplasia with  disease
little or no
inflammation

Adapted from: Carpenter HA. et al. Gastroenterology, 1995;108:917-924.

e  Give the characteristics of distinctive gastritides.
H. pylori gastritis (HPG)
o Chronic active gastritis

- Neutrophils in epithelium; lymphocytes and plasma calls in lamina

propria

o Epithelial damage
- | surface mucin
- Nuclear changes
- Lymphoid follicles

o May be associated with
- EMAG (environment multifocal atrophic gastritis)
- Lymphocytic gastritis (> 25 lymphocytes per 100 epithelial cells)

» Diagnostic imaging
o Thickened folds: smooth, nodular
o Body and antrum

Stomach

bleeding, splenic
vein thrombosis

Proximal gastric
atrophy anemia

Sclerodactyly,
CREST syndrome

Pain, weight loss,

vomiting, +/-
protein loss

114

© J.C. Walsh
A.B.R. Thomson



» Pathology

Gastric Helicobacter pylori (EM)

Abbreviation: EM, electron microscopy

Erosive Gastritis

o Erythema
o Erosion
o Exudate
© A. B. R. Thomson and J. C. Walsh
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Erosive Gastritis

© A. B. R. Thomson and J. C. Walsh

Erosive Gastritis

© A. B. R. Thomson and J. C. Walsh
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Phlegmonous Gastritis

o Phlegmonous gastritis (PG) is also known as suppurative gastritis (SG).

o PG/ SG may progress to
- Acute necrotizing gastritis, which represents gangrene of the stomach)
- Emphysematous gastritis, as the result of the necrotic gastric wall becoming
infected with a gas-forming organism (e.g., Clostridium welchii)

» Endoscopy

Phlegmonous Gastritis

© A. B. R. Thomson and J. C. Walsh
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Phlegmonous Gastritis

© A. B. R. Thomson and J. C. Walsh

Phlegmonous Gastritis

© A. B. R. Thomson and J. C. Walsh
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Phlegmonous Gastritis

© A. B. R. Thomson and J. C. Walsh

SO YOU WANT TO BE A GASTROENTEROLOGIST!
e Give the endoscopic and microscopic appearance of lymphocytic gastritis.
o Endoscopy Thick folds

(varioliform) - Nodular mucosa
- Aphthous “ulcers” (erosions)

o Lymphocytic - Antrum, body, or antrum plus body
gastritis - 1 lymphocytes and plasma cells in lamina propria

- > 25 lymphocytes per 100 epithelial cells

- Associated with H. pylori, celiac disease,
NSAIDs, Olmesartan, Crohn disease in children

- Associated with
= H. pylori infection
»= Celiac disease

e T e e e e e e e
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» Histopathology
o Severe erythema / exudate or erosive gastritis
o Severe acute gastritis

Phlegmonous Gastritis (showing abundant mixed inflammatory infiltration)

’\:t_ SR T TN . Rt - . r Mt
: : : Te « . s -

"‘

Courtery of Dr. Aducio Thiesen, University of Alberta

Phlegmonous Gastritis

Courtery of Dr. Aducio Thiesen, University of Alberta
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Collagenous Gastritis

> Definition

O

O

O

Lymphoplasmacytic infiltration of the lamina propria, with diffuse or patchy band of type |

and lll collagen > 10 ym in thickness

A discontinuous band of collagen > 10 um in the subepithelial basement membrane
layer (normal < 2 um), with associated damage to the surface epithelium and

lymphoplasmacytic inflammation of the lamina propria
Degradation of foveolar epithelium
No 1 association with H. pylori

» Endoscopy

O

Redness, nodularity or erosions in gastric body or antrum

o Gastric biopsy or antrum

o Range of findings

- Normal
- Patchy — diffuse redness, nodularity, erosions, ulcers;

» Histopathology

O

@)

O

Diffuse or patchy collagen band under epithelium

1 thickness of subepithelial band (normal; 2-3 um; collagenous gastritis
- >10um
- Average 30-40 um

Collagen band has irregular lower edge which traps WBC and capillaries

Surface epithelium
- Degeneration of foveolar epithelium
» Flat / cuboid
= |] mucin
= Stripping
= Mild increase in intraepithelial lymphocytes

Lamina propria
- 1 lymphocytes (T-cells)
- 1 plasma cells
- Mild, patchy fibrosis
- Active inflammation
- Patchy

Atrophy
- Focal

Stomach W
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o Quantitative (> 2 um, subepithelial layers of collagen: usually > 10 pm best seen with
Masson trichrome stain for collagen type | and IV and qualitative abnormality with

- Surface damage: foveolar epithelial degeneration with cuboidal or goblet cells, |
mucin, loss of epithelium

- Ragged border of collagen
- Lymphoplasmacytosis in lamina propria
- Trapping of capillaries
o Special studies
- Positive stain for collagen (Masson trichrome)
- Polyclonal T lymphocytes CD3, CD20, k, A
- Subepithelial collagen | and Il (negative for IV and laminin)

Collagenous Gastritis

Thickened subepithelial collagen band (arrows)

© A. B. R. Thomson and J. C. Walsh
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Collagenous Gastritis

Trichrome x400
http://www.archivesofpathology.org/doi/pdf/10.1043/1543-
2165(2004)128%3C229%3ACGAUAW%3E2.0.CO%3B2

 Pathology Tips !
i o Histopathological features of lymphocytic gastritis (> 25 lymphocytes per 100 :
i epithelial cells) may co-occur with collagenous gastritis. :
E o Lymphocystic gastritis associated with collagenous gastritis is not coinfected i
i with H. pylori, as is usual when lymphocytic gastritis occurs by itself :

“Your present circumstances don't determine
where you can go; they merely determine where
you start.”

Nido Qubein
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Gastritis Cystica Profunda (GCP)
» Diagnostic imaging

o Rare and unknown cause

o May be associated with - Gastric surgery (Bilroth 11)
- Atrophic gastritis
- Inverted hyperplastic gastric polyp

e For such arare and innocuous condition as GCP, give the reason why do we need to know

about it?
o GCP may be - Synchronous or metachronous gastric
associated with adenocarcinoma (GCA)

- GCA of postoperative gastric stump
» Endoscopy

Gastritis Cystica Profunda

o Sessile protrusions of
gastric mucosa
- Wide differential
diagnosis from
findings at endoscopy

Source: Lee J, et al. Korean J Radiol. 2010; 11(4): 457-468.
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» Histopathology

Gastritis Cystica Profunda

Cystic glandular
spaces

o Foveolar hyperplasia

o Cystic glands extending into muscularis mucosae, submucosa, muscularis propria

Source: Lee J, et al. Korean J Radiol. 2010; 11(4): 457-468.

e Reactive Gastropathies (aka acute erosive gastritis)

» Diagnostic imaging

Erosion surrounded by (halo edema)

Central erosion along the crest of a rugal fold
Usually multiple

Single
- Artifact
- Pancraeatic rest
- GIST
- Metastasis

o
o
O
o
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» Endoscopy

o Necrosis of superficial lamina propria in area of erosion

» Histology

O

O

O

Foveolar hyperplasia

Gastric pits
- Elongated
- Corkscrew

Hemorrhage
- From > 25% of biopsy samples
- Atypical nuclei

Reactive Gastropathies

© A. B.

Stomach

R. Thomson and J. C. Walsh

o Corkscrew
appearance of
foveolar epithelial
cells
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Reactive Gastropathies

© A. B. R. Thomson and J. C. Walsh
» Histopathology

Reactive Gastropathy showing corkscrew like pits (arrows)

o Reactive changes
in foveolar epithelial
cells

o Mucin depletion

o Enlarged nuclei

© A. B. R. Thomson and J. C. Walsh
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Reactive Gastropathy

—-

Epithelial cells (arrows) show mucin depletion and appear hyperchromatic

Printed with permission: Owen DA. Modern Pathology 2003; 16: 325—-341.

NSAID-Induced Mucosal Damage

» Endoscopy
o Redness, erosions, ulcers, polyp

NSAID-Induced Gastric Mucosal Damage

© A. B. R. Thomson and J. C. Walsh
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NSAID-Induced Gastric Ulceration

© A. B. R. Thomson and J. C. Walsh

NSAID-Induced Gastric Ulceration

© A. B. R. Thomson and J. C. Walsh
129

Stomach © J.C. Walsh
A.B.R. Thomson



» Histopathology
o Foveolar hyperplasia in the absence of significant inflammation.
o The capillaries, venules, and lymphatics are congested but not ectatic.

o Foveolar hyperplasia, inflammation at edge or base of erosion (in gastritis, inflammation
is diffuse and in the lamina propria)

o Epithelial regenerative changes include loss of foveolar cell mucin.
o Marked foveolar elongation results in villous or papillary appearance.

o Large, round and hyperchromatic nuclei, immature cells rearranging epithelial
surface— regeneration + fibrous lamina propria + mucin depletion

o These features can mimic dysplasia
o Cytologic detail and uniformity help in the distinction

o Common Pattern
- Marked foveolar hyperplasia.
- Nuclei enlarged, hyperchromatic, and crowded; mitoses frequent.
- Empty, pink lamina propria.

NSAID-Induced Gastric Mucosal Damage (reactive gastropathy)
o,
%\ .

—

Courtery of Dr. Aducio Thiesen, University of Alberta
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Eosinophilic Gastritis

> Definition
o Infiltration of stomach with large numbers of eosinophils in sheets, extension through the
muscularis mucosae

- Part of the spectrum of involvement of other parts of the Gl tract in eosinophilic
gastroenteritis

» Diagnostic Imaging
o Stomach
- Edema and thickened gastric wall
- Enlarged gastric rugal folds — antral narrowing and rigidity — irregular intraluminal
mass
o Small bowel
- Valvulae conniventes
= Thickening and widening
* Nodular contour defects
= Irregular angulation and saw-toothed contour

o Luminal narrowing with rigid effaced folds
o Separation of intestinal loops

o Colon
- Polypoid defects

> Clinical

o Predominant mucosal disease
- Fecal blood loss
- Iron deficiency anemia
- Intestinal protein loss with hypoproteinemia
- Diarrhea
- Fat malabsorption

o Predominant muscle layer disease
- Pyloric narrowing and stomach outlet obstruction
- Segmental small bowel involvement

o Predominant subserosal disease
- Eosinophilic ascites

» Endoscopy
o May involve other parts of Gl tract

o Eosinophilic infiltration is usually
- In antrum
- Preferentially in one layer, which helps to explain the symptoms and signs

o Wide range of changes, from normal, reddened mucosa, nodules, erosions, ulcers
131
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» Histopathology
o Marked patchy (clusters) or diffuse infiltration of gastric antrum with eosinophils (> 20 / hpf)
o Epithelial damage
o Eosinophils in mucosal epithelial cells, lamina propria, crypts (may develop crypt abscesses)
o Usually associated with eosinophilic gastroenteritis
o 1 eosinophils (> 20 / hpf)
- Patchy or diffuse

- In epithelium, lamina propria, crypts, muscularis, serosa
- Usually is most prominent in one layer

o Edema, marked
o Epithelial damage, with regeneration

o Antrum, Eosinophilic Gastritis
- Large numbers of eosinophils infiltrate the lamina propria.
- Patchy eosinophilic infiltration of mucosa, submucosa, muscularis propria,
prominent submucosal edema
- Characteristically, the deep mucosa is affected.
- Glands are infiltrated but not destroyed.

o Lamina propria is expanded by edema.

o ldiopathic eosinophilic gastritis
- 1 eosinophils
= Intraepithelial
= Crypt
= Lamina propria
= Patchy / diffuse
- > 20 eosinophils / hpf
- Eosinophilic crypt abscesses

o Parasitic infection
- 1 eosinophils

o Histiocytosis
- Langerhans histiocytes (long, bean-shaped nuclei) plus eosinophils positive for
CDla and S100

o Mastocytosis
- Mast cells, positive for CD25, CD117, mast cell tryptase to distinguish them from
eosinophils

o Churg-Strauss
- Vasculitis

o Inflammatory fibroid polyp

o Miscellaneous conditions (with 1 eosinophils)
- Peptic ulcer disease
- Carcinoma
- Lymphoma
- IBD (inflammatory bowel disease)
- CTD (connective tissue disease)
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Eosinophilic Gastritis

Numerous eosinophils are
present in the lamina
propria (arrowheads).

Source: https://doctorlib.info/gastroenterology/atlas-gastrointestinal-pathology/14.htmi

Gastric Epithelial Dysplasia (GED)

» Definition
o Localized growth of dysplastic gastric epithelium which appears normal (flat) on
endoscopy (EGD), and which has the risk of developing into gastric adenocarcinoma
» Endoscopy
Atrophic Gastritis

o Flat area of endoscopically (white
light) normal antral mucosa

T

Sorce: Yagi K, et al. Case Reports in Medicine, vol. 2012, Article ID 368160, 4 pages, 2012.
doi:10.1155/2012/368160
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» Histopathology

o About 50% of GED associated with
- Early gastric cancer
- Advanced cancer
- Regression of LGD (low grade dysplasia)

o ~ 15% of low-grade GED — high grade dysplasia
o 80% of high-grade GED — carcinoma (infiltrating), in weeks to years

o Vienna classification of gastrointestinal epithelial neoplasia
- Negative for dysplasia
- Indefinite for dysplasia
- Low grade dysplasia (LGD), non-invasive
- High grade dysplasia (HGD), non-invasive (aka carcinoma in situ)
- Invasive carcinoma (aka intramucosal or submucosal carcinoma)

o Cytology
- Nuclear crowding
- 1 chromatin
- Nuclei
= Basal
Nucleoli
= Elongated and prominent
| mucin

e Give the difference between the histopathology of gastric epithelial dysplasia (GED) and
reactive / regenerative change.

Gastric Epithelial Dysplasia  Reactive / Regenerative Change

o Architecture
- Gastric glands

= Crowded + Immature cuboidal cells
= Branched +
= Budding +
= Dilated +

- | stroma between glands

- Back-to-back glands
= [ntraluminal folding +

o Cells

- Nuclei
= Enlarged + +
= At base of call (+in LGD) +
= | polarity + (in HGD) -
= Rounder + (in HGD) -
= 1 chromatin + -
= Mitosis 1 (bottom and top of gland)  +/- (if present, only at bottom of

gland)

= N/Cratio

- Intraluminal necrotic material + (in HGD/carcinoma) No
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Active Chronic Antral Gastritis With Lymphoid Hyperplasia
» Histopathology

Lymphoid nodule in chronic gastritis beneath groove on edge of areae gastricae
Endoscopy normal or red mucosa, friable nodules with erosions
Varioliform gastritis, mucosal hemorrhage; lymphoid hyperplasia

Site: H. pylori — body or antrum; autoimmune — body; Crohn disease — antrum; (may
be associated granulomatous reaction)

Mononuclear cell infiltration in lamina propria and a few intraepithelial neutrophils
Neutrophils associated with reactive / regenerative antral epithelium.

O O O O

Diffuse Antral Gastritis (DAG)

» Demography
o Most pts asymptomatic (#1 indication for EGD = Dyspepsia)
o Often H. pylori associated

» Histopathology
o Diffuse, antral predominant

o Chronic inflammation (lymphocytes & plasma cells) +/- PMNs (polymorphonuclear
cells) vs Acute H.pylori: PMNs only
- Erosions

Lymphoid follicles w / germinal centres
o H.pylori organisms in mucus layer on surface, usually seen best with silver stain

Diffuse Antral Gastritis (H. pylori Infection)

: % A o

r‘ e

o PMN’s
infiltrating
epithelium (1
image) and
Helicobacter
pylori
organisms (2"
image,
arrows)

| polymorphonucle
© ar leukocytes
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© A. B. R. Thomson and J. C. Walsh
Acute Erosive / Hemorrhagic Gastritis

> Definition

o A pathological diagnosis of gastric erosions associated with patchy, small, multiple
mucosal defects, superficial necrosis, and petechial hemorrhage.

» Endoscopy
o Multiple, small erosions with petechial hemorrhage
o Site

Fundus

= Body
= Stress
- Antrum
= NSAIDs

» Histopathology
o Mucosal necrosis and sloughing
o Neutrophilic (fibropurulent) exudate
o Reactive (healing) changes

Glands

= Syncytial architecture
Epithelial cell nuclei

= 1 size / darkness

= 1 nucleoli

= 1 mitosis

Cytoplasm

=  Amphophilic

o Hemorrhage

Hemorrhage in the lamina propria without degenerative or regenerative epithelial
changes.

o Acute erosive gastropathy

Stomach

Punctate areas of redness and friability from mucosal hemorrhage or vascular
ectasia, erosions, ulcers

Hemorrhage, congestion, necrosis, with minimal inflammation or regenerative
changes (foveolar hyperplasia)

Fibrosis within lamina propria

Immature surface gastric cells, with mucin depletion

Cork screen architecture (crowded pits, ducts attempted regeneration)
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Acute Erosive / Hemorrhagic Gastritis
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Courtery of Dr. Aducio Thiesen, University of Alberta

Acute Erosive / Hemorrhagic Gastritis

/]
Eroded surface with inflammatory exudate is circled

Courtery of Dr. Aducio Thiesen, University of Alberta
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CHRONIC NON-SPECIFIC GASTRITIS

» Endoscopy

Chronic Gastritis

© A. B. R. Thomson and J. C. Walsh

» Histopathology
o Chronic inflammatory cells in the lamina proria (plasma cells not usually
seen in the gastric lamina propria)
Intestinal metaplasia: Goblet and intestinal absorptive cells partially
replace foveolar epithelium

Diffuse antral gastritis (DAG) Multifocal atrophic gastritis (MAG) with
intestinal mg—:‘taplasia (M)

o Glands show an infiltrate of o Diffuse atrophic gastritis (DAG) with
neutrophils (acute / “active” gastritis) intestinal metaplasia (yellow arrows)
(blue arrow) and plasma cells
(chronic gastritis) (blue asterisk) in
the lamina propria

© A. B. R. Thomson and J. C. Walsh
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Diffuse atrophic gastritis (DAG) of body of stomach with endocrine cell hyperplasia suggestive
of autoimmune atrophic gastritis

o The gland in the lower left is lined by goblet cells and
absorptive enterocytes (intestinal metaplasia)

o Nests of enterochromaffin-like cells are also visible
(arrows) — “micronodular endocrine cell hyperplasia”

http://clinicalgate.com/qgastritis-and-gastropathies/

Chronic Atrophic Gastritis of Body

» Diagnostic imaging
Chronic Atrophic Gastritis of Body of Stomach

Printed with permission: Yamamichi N, et al. PLOS ONE 2014; 9(10): e111359.
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» Endoscopy

Chronic Atrophic Gastritis

Source: Park YH and Kim N. J Cancer Prev 2015; 20(1): 25-40.

» Histopathology
o Body mucosa is chronically inflamed and usually shows intestinal metaplasia
o Site of biopsy to be confirmed by endoscopy, otherwise pathologist may think is antrum!
o Loss of parietal cells and some antral / pyloric type mucus glands.
o Residual inflamed body-type mucosa

o Chronic Atrophic Gastritis
- Body mucosa replaced by intestinalized epithelium with goblet,
absorptive, and Paneth cells.
- Residual body- type glands (left)
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Diffuse Atrophic Gastritis of Gastric Body

increased visibility of submucosal vessels

© A. B. R. Thomson and J. C. Walsh

Enterogastric Reflux Gastritis

» Pathophysioloygy
o Reflux of biliary and pancreatic juice
o Conversion of lecithin into lysolecithin through pancreatic and possibly H.pylori

phospholipase A2

o 1 lysolecithin lowers mucus layer hydrophobicity
o of hydrophobicity reduces mucosal defense against acid

» Diagnosis

e Give why in the patient with a normal EGD it is useful to perform gastric biopsies.

o

O

O

To determine the cause of symptoms, justifying the endoscopy
To detect and grade histologic gastritis

To detect uncommon causes of gastritis (e.g., infections, granulomatous, eosinophilic,
vasculitis)

To detect atrophy and intestinal metaplasia

To detect (early) dysplasia
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Cartoon of Roux-en-Y Gastric Surgery

L] N\
» Endoscopy

Enterogastric Reflux Gastritis

© A. B. R. Thomson and J. C. Walsh

Enterogastric Reflux Gastritis

&

© A. B. R. Thomson and J. C. Walsh

Stomach
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Enterogastric Reflux Gastritis

© A. B. R. Thomson and J. C. Walsh

Enterogastric Reflux Gastritis

TS . e _

© A. B. R. Thomson and J. C. Walsh
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Enterogastric Reflux Gastritis

© A. B. R. Thomson and J. C. Walsh

» Histopathology:

o ‘“reactive gastropathy”
- Mucin depleted epithelial cells
- Corkscrew foveolar hyperplasia
- Congested / edematous lamina propria

Helicobacter Pylori (H. pylori) —associated Gastritis

> Definition

o Chronic acute gastritis
- Neutrophils, lymphocytes and plasma cells
- Mostly the luminal side of the mucosa

- Due to infection with curved, flagellated, microaerophilic, gram-negative bacillus
(rods) seagull-wing-shaped (S-shaped)

» Endoscopy

Acute gastritis — chronic - EMAG — MAG — Dysplasia — gastric adenocarcinoma

o Mucosa red, granular / nodular (lymphoid hyperplasia), erosions, ulcers, tumour
(adenocarcinoma, MALT lymphoma)

o Antral readness, granularity, nodularity, erosions, ulcer

o Site
- Gastric ulcer — NSAIDs
- Duodenal ulcers — H. pylori
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H. pylori - associated Gastritis

© A. B. R. Thomson and J. C. Walsh

» Histopathology

o Superficial mucosa
- PMN
- Lymphoplasmacytic infiltration

o Gastric pits

o Pititis (aka crypt abscesses), as above
o Foveolar hyperplasia

o Erosion, ulcers

o Lymphoid follicles

o

H. pylori organism
- Giemsa stain
- Silver stain
= Warthin-Starry
= Genta
- Immunohistochemistry

Stomach
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o Spectrum of changes
- Acute gastritis
- Chronic active gastritis
- Few PMNs, cluster of plasma cells
- Lymphocytic gastritis
- Marked intraepithelial lymphocytes (differentiated from MALT [T / B cell lymphomal])
- Follicular gastritis
- Marked lymphoid follicles
- Granulomatous gastritis
- Hyperplastic polyp
- Ulcer (extension through the muscularis mucosae)
- Fibrinoid necrosis
- Inflammation
- Granulation tissue
- Tissue fibrosis, scarring
- Type B gastritis (aka multifocal atrophic gastritis, or EMAG (environmental atrophic
metaplastic gastritis)
- Multifocal intestinal metaplasia
- Atrophic gastritis
- Dysplasia
- Gastric adenocarcinoma
o H. pylori identified
- Curved rods
- Mucus
- Surface foveolar epithelium
- Pits
- Special stains: Giemsa, Warthin-Starry (silver stain), immune-histochemistry (with PPI Rx,
H. pylori migrate proximally into gastric body, and immunostains may be useful to detect in
parietal cell canaliculi)
o Superficial epithelium — inflammation:
- PMNs plus lymphoplasmacytic cells
- Lymphoid follicles

o Foveolar epithelium — hyperplasia
o Pits

- Active inflammation (“pititis”)

- Crypt abscesses
o Degenerative changes

Abbreviations: PMNSs, polymorphonuclear neutrophils; PPI, proton pump inhibitors; Rx,
treatment
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H. pylori—-associated Gastritis

' N e

o & oy

x ik 2 », o Surface rod
“ RS < Pty 4 ? shaped
el organisms are
i * highlighted
L% ’\"\r with the
o 54 toluidine blue
stain and
Warthin-Starry
stain)
Courtery of Dr. Aducio Thiesen, University of Alberta
H. pylori—associated Gastritis
,?
[
Courtery of Dr. Aducio Thiesen, University of Alberta
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H. pylori—-associated Gastritis

Courtesy of Dr. David Driman, Western University, London (ON)

Autoimmune Gastritis (AlG, aka Autoimmune Metaplastic Atrophic Gastritis)

> Definition

o An immune-mediated chronic inflammation directed against the parietal cells of the
gastric body.

o Aka type A gastritis

» Endoscopy
o Loss of rugal folds of gastric body and fundus
o Reddened mucosa
o Visible blood vessels (atrophy of mucosa)

o Polypoid lesions
- Hyperplastic
- Pseudoplastic
- Carcinoids
- Adenocarcinoids
- Adenocarcinoma
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Autoimmune Gastritis

© A. B. R. Thomson and J. C. Walsh

» Histopathology

o Body and fundus

- 1 lymphocytic and plasma cell infiltration in lamina propria

- | parietal cells

- Metaplasia
» Pseudopyloric (mucosa-like glands, but no G-cells)

- Linear and / or micronodular (enterochromafin-like) ECL cell hyperplasia

» +/- Intestinal metaplasia (goblet cells, Paneth cells)
» +/- Pancreatic acinar metaplasia

o Antrum
- May be normal or:
o Gastropathy
o Chronic gastritis (mild)
o G (gastrin) cell hyperplasia
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Atrophic gastritis (autoimmune):

\
43

© A. B. R. Thomson and J. C. Walsh

-~ 3

Atrophic gastritis (autoimmune)

e
£

"'\\Ig W

for L s 5.

© A. B. R. Thomson and J. C. Walsh

o There is patchy intestinal metaplasia identified by goblet cells, and parietal cells are
absent in this biopsy from the gastric body

o In addition to intestinal metaplasia (short arrows) there is a double cell layer visible in
some glands (long arrows), consisting of hyperplastic ECL-cells (H&E 200X)
o Special (immunohistochemical) stains
- Gastrin > G-cells in the antrum (sparse G cells may also be seen in the body
- Synaptophysin / chromogranin > ECL cell hyperplasia
- Gastrin-stain positive with intestinal metaplasia (rare)
- Synaptophysin / chromogranin > ECL cell hyperplasia
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Gastritis Cystica Polyposa (GCP)

> Definition

o Dilated cystic gland(s) in the mucosa and submucosa causing a sessile polyp near a
gastric stoma

o Breaks the record for synonyms (S): gastritis cystica profunda, gastritis cystica
superficial, gastric cystic polyposis, stromal polypoid hypertrophic gastritis, polypoid
cystic gastritis

o Polyps occurring near site of stoma arising from previous gatric resection / surgery,
characterized by dilated cystic glands in the mucosa and submucosa of a thickened
gastric wall.

» Demography
o GCP typically occurs in 70 yr old men who have had gastric surgery up to 40 yr previously

» Endoscopy
o 1to 3 multiple polyps near gastric stoma
o Sessile
o Multiple polyps may become confluent and form a peristomal mass

Clinical Implication

o Because of malignant potential, non-guidelines-based endoscopic/biopsy follow-up is
necessary if there is intestinal metaplasia.

o Always distinguish GCP of the deep variety from gastric adenocarcinoma arising late
post-operatively in the gastric stoma or stump.

Printed with permission: Tominaga K, et al. BMJ Case Reports 2011;
doi:10.1136/bcr.08.2011.4617
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» Histopathology
o Dilated cystic glands in mucosa, submucosa and muscularis propria

o Multiple cystic glands in
- Mucosa
= Gastritis cystica superficialis
- Submucosa, muscularis propria
= Gastritis cystica profunda

Lamina propria, submucosa
- Splaying / bundles muscle
- Fibrosis
- Thickening

O

o Surface epithelium regenerative change
- May show atrophy, or foveolar hyperplasia

o Mucosa, submucosa, muscularis propria — dilated (cystic) pyroric-type glands

o No pleomorphism or desmoplastic stroma
- Chronic inflammation

o Gastric remnant (away from stoma)
- | parietal and chief cells (atrophy)
- 1 WBC (inflammation)
- Edema

Gastritis Cystica Polyposa (GCP; showing large cystically dilated glands in the deep mucosa)

Printed with permission: Tominaga K, et al. BMJ Case Reports 2011,
doi:10.1136/bcr.08.2011.4617
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Infectious Gastritis
« CMV (cytomegalovirus)

o Viral inclusions in
- Nucleus and / or
cytoplasm of

Glandular epithelium
Mesenchymal cells

- Endothelial
- Fibroblasts
s HSV (herpes simplex virus)
o Viralinclusions in
- Nucleus = Glandular epithelium

- Necrosis

+ Other infections causes

o Anisakiasis
Aspergillus
Cryptosporidiosis
Giardiasis
Histoplasma
Schistosoma mansoni
Strongyloides stercoralis
Whipple disease

o O O O O O O

Cytomegalovirus (CMV) Infection

> Definition

o Infection of the epithelial and endothelial cells as well as fibroblasts of the gastric glands
with cytomegalovirus (CMV)

» Endoscopy

Ulcers (often single, and deep)
Polyps

o Thick folds

o May look like adenocarcinoma

o

» Histopathology
o Inclusions in nuclei and cytoplasm of enlarged epithelial cells and fibrobasts
- Eosinophilic
- Perinuclear halo
- Owl's eye, Cowdry type B
Cytoplasmic red granules
Glands
- Loss/drop out
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Cytomegalovirus (CMV) Infection of Stomach

iz

Owl’s eye inclusion — Cowdry type B
http://emedicine.medscape.com/article/215702-overview#a6

CMV Gastritis with large intranuclear inclusions (arrows) and small intracytoplasmic inclusions
seen as “speckles” in the cytoplasm of the infected cells

Courtery of Dr. Aducio Thiesen, University of Alberta
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CMV Gastritis (brown staining)
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Courtery of Dr. Aducio Thiesen, University of Alberta

Actinomycosis

» Endoscopy

Actinomycosis of Stomach

o Deformed stomach, with rotation-
like appearance

o Inflamed areas with greenish-
brown material over the surface.

Printed with permission: Al-Obaidy K, et al. BMC Clin Pathol. 2015; 15: 2.
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» Histopathology

o Filamentous and rod-like bacteria consistent with Actinomyces in gastroscopic biopsies.
a. H & E x400 b. PAS x 1000 c. Gram x 1000 d. Grocott’s x 1000.

Printed with permission: Al-Obaidy K, et al. BMC Clin Pathol. 2015; 15: 2.

Syphilis

» Endoscopy
Syphilitic Gastropathy

v i

Printed with permission: Souza Varella Frazéo M, et al. Case Rep Med. 2012; 2012: 646525.
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» Histopathology

Syphilitic Gastropathy

o Histopathological study with dense inflammatory infiltration rich in plasma cells and
immunohistochemical test positive for Treponema pallidum.

Printed with permission: Souza Varella Frazdo M, et al. Case Rep Med. 2012; 2012: 646525.

Cryptosporidiosis
» Histopathology

Cryptosporidiosis of the Stomach

o Patchy distribution
of Cryptosporidium
parasites
(arrowheads) in the
gastric mucosa
(antrum)

o Parasitised gland is
contiguous to free
ones (haematoxylin
and eosin, original
magnification
x200).

Printed with permission: Rossi P, et al. Gut 1998;43:476-477.
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Strongyloidiasis
» Histopathology

Strongyloidiasis of the Stomach

o Only a few parasites are
present in this gastric
surgical specimen
(arrows) (hematoxylin-
eosin, original
magnification x50)

Printed with permission: Rivasi F, et al. Arch Path Lab Med 2006; 130: 1792-8.

Strongyloidiasis of the Stomach

o Rhabditoid developing
larva in gastric crypt
(hematoxylin-eosin,
original magnification
x400).

e

A l&.o

Printed with permission: Rivasi F, et al. Arch Path Lab Med 2006; 130: 1792-8.
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Strongyloidiasis of the Stomach
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Printed with permission: Rivasi F, et al. Arch Path Lab Med 2006; 130: 1792-8.

Mycobacterial Gastritis

» Diagnostic imaging

o Gastric ulcer
- Bleeding

o Narrow gastric outlet obstruction
- Large stomach
» Causes / associations
o 1°(primary)
o 2°(secondary) spread from nodes / extragastric tissue

» Endoscopy
o Ulceration
o Mass
o Sclerosis

» Histopathology
o Foamy macrophages containing acid fast bacilli

Stomach =

o Developing eggs,
larvae, and adult
in gastric crypts
(periodic acid—
Schiff, original
magnification
x400).
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Mycobacterium avium-interacellulare (acid fast stain)

Printed with permission: Bhaijee F, et al. Pathology Research International 2011; vol. 2011,
Article ID 247923.

Granulomatous Gastritis

> Definition
o Granulomatous infiltration and inflammation in the stomach

o Circumscribed, nodular collection of epithelioid histiocytes, lymphocytes, eosinophils,
giant cells (occasional PMNSs)

o May be a lymphoid cuff, or central necrosis

» Endoscopy

Nodules

Erosions

Ulceration

Strictures

Thick folds

Gastric outlet obstruction
Erythema

Erosions (aphthous ulcers) / ulcers
Nodules

Thick gastric folds
Narrowing

0 O O O O O

o O O O O
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Granulomatous Gastritis

© A. B. R. Thomson and J. C. Walsh

» Histopathology
o Nodular, circumscribed lesion

o Collection of
- Epitheloid histocytes
- Giant cells
- Lymphocytes
- Eosinophils

Lymphoid cuff

Central necrosis may be present

Focal mixtures of PMN'’s plus lymphohistiocytic clusters
Characteristic granulomas (please see above)

Special stains for possible etiology eg, H. pylori; TB, histoplasmosis, whipples (rarely
syphilis, leprosy)

Chronic gastritis with epithelioid granuloma
Presence of necrosis suggests an infectious cause (e.g., TB, fungal)
o Patchy, focal, active chronic inflammation and an epithelioid granuloma

o O O O O

o Caseous granuloma and active chronic inflammation rich in eosinophils.

o Necrosis favours infection.
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Special considerations
o Foreign body granulomas (e.g., sutures, barium)

o Endoscopy
- Ulcers, nodularity, thick folds, segmental linitis platica

o Histopathology
- Non-caseating granulomas, with a cuff of lymphocytes

o Granulomatous Gastritis (Crohn disease)
- Sharply punched-out aphthous erosion
- Active chronic inflammation

o Epithelioid granuloma

o Full-thickness section with (1) transmural fissure (2) and transmural inflammation
characteristic of Crohn disease.

Granulomatous Gastritis

-

Infiltration of the
lamina propria by
histiocytes
including foreign
body type giant
cells (arrow)

Courtery of Dr. Aducio Thiesen, University of Alberta
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Infiltration of the
lamina propria by
histiocytes
including foreign
body type giant
cells (arrow)

.

Courtery of Dr. Aducio Thiesen, University of Alberta

Lymphocytic Gastritis

> Definition

O

1 lymphocytes in epithelium of gastric surface and pits

» Endoscopy

O O O O O

Normal

Nodules

Erosions / aphthous ulcers

Nodule with central erosion (on barium shows a “volcano”; barium-halo-central barium flick)
Thick folds (varioliform)

» Histopathology

o Antrum, body, or antrum plus body
o 1 lymphocytes and plasma cells in lamina propria
o > 25 lymphocytes per 100 epithelial cells

o Associated with
- H. pylori infection
- Celiac disease
- Crohn disease in children
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o Immunochemistry
Lymphocytic Gastritis MALT Lymphoma
- B- lymphocytes - CD20 / CD43 positive
- T- lymphocytes CD3/ CD8 positive -

o Eroded nodule on the crest of a large fold in body (varioliform gastritis).
o The nodule consists of localized lymphocytic gastritis.

o Increased intraepithelial lymphoctyes (IELs) without evidence of epithelial damage contrast
with lymphoepithelial lesions of MALT lymphoma.

o Lymphocytes have twisted nuclei characteristic of T cells.

o Lymphocytic gastritis (aka varioloform gastritis, chronic erosive verrucous gastritis)
— Prominent intraepithelial CD3 and CD8 cytotoxic / suppressor T-lymphocytes (> 25
lymphocytes / 100 epithelial cells).

— H. pylori gastritis has ~ 5 lymphocytes / 100 epithelial cells, with no lymphs in deep layers.

o Site - Body
= When associated with H. pylori infection
- Antrum
= When associated with celiac disease

o Nuclei - Dark (condensed)
- Surrounding clear halo

Lymphocytic Gastritis

- o Carse4 -. W )7 » - {2
bR B 0 AT ek GRS (e

Dense plama cell infiltrate in the lamina propria and numerous intraepithelial lymphocytes
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Lymphocytic Gastritis

Printed with permission: McKenna BJ and Appelman HD. Nat Clin Pract Gastroenterol Hepatol
2006; 3: 165-171.

ACUTE DILATION

» Endoscopy

Acute Dilation

o Edematous beefy-red
mucosa along the
greater curvature of
stomach

Printed with permission: Khan SA, et al. Case Reports in Surgery, vol. 2012, Article ID 230629,
4 pages, 2012.
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THICKENED GASTRIC FOLDS

¢ Give a classification of thick gastric folds seen on an upper Gl series or EGD.

O

O

O

Folds not actually thickened (e.g., barium study is wrong — i.e., varices; inadequate
insufflation of air at EGD

Malignant — adenocarcinoma, lymphoma

Benign infiltration -granulomas:e.g., sarcoidosis, TB, syphilis, Crohn disease, severe gastritis
(ethanol, H. pylori), Ménétrier disease (hyperplasia) eosinophilic gastritis

Multiple gastric polyps (HNPCC, FAP, fundic gland polyps)
Hypersecretion (Zollinger-Ellison Syndrome)
Fundic varices

Worms

Abbreviations: EGD, esophagogastroduodenoscopy; FAP, familial adenomatous polyposis; Gl,
gastrointestinal; TB, tuberculosis

Y/
0'0

K/
0’0

7
0’0

Cronkhite Canada

©)

Diffuse polyposis, pigmented skin, atrophic nails

Infection

©)

H. pylori

Infiltration

O

O

O

Lymphoma
Amyloid
Adenocarcinoma (linitus plastica)

Ménétrier disease (MD)

o Oxyntic glands |
- Replaced by mucous glands
o Deep body mucous glands
- Long
- Tortous
- Foveolar epithelium (foveolar hyperplasia)
- Mucous cells
- Cystic dilation
o Superficial submucosa
o May be associated with lymphocytic gastritis
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o Usually
- Little inflammatory, infiltrate
= May be associated with lymphocytic gastritis
- Little regenerative changes

« Zollinger-Ellison Syndrome (ZES)

o Hyperplasia
- Oxyntic mucosa
- Enterochromafin-like (ECL) cells

o No foveolar hyperplasia

« Hyperplastic hypersecretory gastropathy (HHG)
o Hyperplasia of parietal cells and chief cells

«» Hyperplastic polyps (aka inflammatory [chronic inflammation, mucosal proliferation, dilation of
cystic glands], or regenerative, or fundic gland polyps)

o Multiple
o Small (<1cm)
o Fundus

o Associated with FAP (fundic gland polyposis syndrome, multiple hyperplastic polyps
despite FAP polyps elsewhere being adenomas)

o Regenerative changes
o Inflammatory infiltration

o Uninvolved mucosa
- Atrophy
- Intestinal metaplasia

ENDOSCOPIC ALERT

1
1
1
1
' o Thick gastric folds may be confused with gastric polyps, or with
: - Insufficient insuflation of air

1

1
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» Endoscopy

Thickened Gastric Folds

a

7

-
“

. a8
.'.-"-";é o'y e

Printed with permission: Tsurumaru D, et al. Gastroenterology Research and Practice, vol.
2010, Article ID 494195, 4 pages, 2010.

Thickened Gastric Folds

Printed with permission: Tsurumaru D, et al. Gastroenterology Research and Practice, vol.
2010, Article ID 494195, 4 pages, 2010.
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» Histopathology
o Hemorrhage is confined to the superficial portion of the mucosa
o There is a paucity of inflammatory cells

» Differential diagnosis

e Give the differential of causes of thickended gastric folds, and give the key points in their
histopathological differentiation.

Condition Parietal Chief Foveolar Protein- Serum HCI Inflammation
Cells Cells Hyperplasia Losing Gastrin, ECL Secretion
Enteropathy Hyperplasia
Ménétrier disease | N + + N ! -
(MD)
Zollinger-Ellison 1 0 1 0 -
syndrome (ZES)
Hyperplastic hyper- 1 1 - - N N/1 -
secretory
gastropathy (HHG)

Ménétrier Disease (MD)

> Definition

o Rare, idiopathic giant gastric mucosal rugal hypertrophy of rugae of gastric body, protein
losing gastropathy, and hypochlorhydria.

» Diagnostic imaging (barium)
o Gastric

- Wall
= Thick (1-3 cm)

- Folds
= Thick

- 1 mucus secretion
= Reticular pattern of barium

» Endoscopy

o Thick (1 — 3 cm) polypoid folds in gastric body
o Cerebriform appearance

o Site
- Children
=  Antrum
- Adult
= Body
169
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Ménétrier Disease (Stomach)

W 231 2000
1112108

© A. B. R. Thomson and J. C. Walsh

Ménétrier Disease (Stomach)

© A. B. R. Thomson and J. C. Walsh

» Histopathology

Tortous

Elongated

Surface

= Mucous glands dilated
- Deep

= Cystic dilation

= 1 mucous cells

o 11 foveolar hyperplasia

o | parietal cells - 1 mucous glands
o 1 intraepithelial lymphocytosis; lymphocytic gastritis (IEL)
- A subset of MD

o Immunohistochemistry
- TGF-a positive
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Ménétrier Disease (Stomach)

Hyperplastic
gastric mucosa
imparts a
polypoid
appearance
© A. B. R. Thomson and J. C. Walsh
Congestive Gastropathy
» Endoscopy
¢ The endoscopic appearances of congestive gastropathy
o Mild — Scarlatina (fine pink speckling)
o Moderate — More pronounced patchy reddening — striped
appearance
o Severe — Snake skin (quite specific) — white reticulated pattern
— Cherry red spots — diffuse hemorrhagic
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Hypertrophic Gastropathy (associated with Zollinger —Ellison syndrome [ZES])

> Definition

o Fasting hypergastrinemia, gastrinoma, gastric acid (HCI) hypersecretion, and severe
peptic ulcer disease

o Give the definition for and genetics of multiple endocrine neoplasia 1 (MEN-1) syndrome.
o Autosomal dominant condition

o Mutation in MEN-1 gene on chromosome 11913 which encodes for MENIN (a protein
with 610 amino acid)

o 3Ps

- Adenomas in
= Pancreas (and duodenal wall)
= Pituitary

- Hyperplasia of parathyroid
- Adenomas less frequently found in other endocrine glands

» Diagnostic imaging

o Imaging to demonstrate gastrinoma abdominal ultrasound, CT, MRI, octreotide scan,
EUS

Abbreviations: BAO, basal acid output; EUS, endoscopic ultrasound; MAO, maximal acid output

» Endoscopy
o Thick gastric body rugal folds
o Large multiple ulcers in unusual sites
o Tumours

- Linear nodular formation in fundus and body (ECL hyperplasia)
- In MEN-1 associated ZES, 1/3 have gastric carcinoid tumours
- Gastrinomas usually found in “gastrinoma triangle”

CD/CBD PD-H / PD-B
(cystic duct / common bile duct) (pancreatic duct head / body)

~ 7

D1/D2
(first / second portion of duodenum)
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Hypertrophic Gastropathy

© A. B. R. Thomson and J. C. Walsh

» Histopathology

o Gastrinoma
- Site: 80% sporadic (gastrinoma triangle)
- Usually multifocal
- > are malignant

o Thick gastric wall
o Hyperplasia of parietal and chief cells, ECL cells

o Gastric foveolar epithelium
- Long, tortuous (foveolar hyperplasia)
- Lined by mucous cells

o Mucous glands
- Cystic (dilated) mucous glands

o Parietal and chief cells reduced (replaced by mucous glands)
o Inflammation — spectrum from none to 1 intraepithelial lymphocytes
o No dysplasia
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GASTRIC MUCOSAL CALCINOSIS (GMC; aka aluminocalcinosis)

» Definition
o Extracellular deposition of calcium under the tips of the foveolae or slightly deeper in the
lamina propria of any part of the stomach
» Endoscopy

o White plaques, any part of the stomach

» Histopathology
o Small (50 -500 ym) extracellular deposits of calcium
o Deposits at tips of foveolae, or deeper in lamina propria
o Basophilic, refractile

o Hyperplasia of foveolae
- Mucin deposits

o Reactive changes of epithelium

Gastric Mucosal Calcinosis

o Calcification (black
arrow) in the gastric
lamina propria

Printed with permission: Nayak HK, et al. Am J Gastroenterol 2016; 111(10):1380.

e Special studies

o Positive deposit on calcium stains
- Von Kossa
- Alizarin red
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GASTRIC NEOPLASMS

Benign Gastric Polyps

» Demography

Types of Polyps % Distribution
o Neoplasias 34
- Tublular Adenoma 17
- Tubulopapilliary adenoma 2
- Papillary adenoma 0.2
- Pyloric gland adenoma 0.4
- Adenocarcinoma 12
- Carcinoid tumour 3
- Tumour-like lesions 66
o Hyperplastic polyp 57
o Inflammatory fibroid polyp 5
o Heterotopia 3
o Peutz-jeghers polyp 0.6
o Juvenile polyp 0.3
o Cronkhite Canada polyp 0.1
o Brunner gland heterotopia <0.1
o Pancreatic heterotopia <0.1
o Sites of polyps
- Cardia 4
- Fundus 3
- Corpus 49
- Antrum 38
- Pylorus 2
- Anastomosis 4

> Classification

O

Mucosal (epithelial) polyp

- Fundic gland polyp

- Hyperplastic polyp

- Adenomatous polyp

- Hamartomatous polyp
= Juvenile polyp

= Peutz-Jegher syndrome

= Cowden syndrome

- Polyposis syndrome (non-hamartomatous)

= Juvenile polyposis

= Familial adenomatous polyposis

Stomach

N
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o Non-mucosal intramural polyps
- Gastrointestinal stromal tumour (GIST)
- Leimyoma
- Inflammatory fibroid polyp
- Fibroma and fibromyoma
- Lipoma
- Ectopic pancreas
- Neurogenic and vascular tumours
- Neuroendocrine tumours (carcinoids)

Hyperplastic fundic polyp (HFuP)
~ Hyperplastic polyp

Hyperplastic pyloric polyp
Gastric polyp <

Polyp of intestinal epithelium

. Metaplastic polyp

Polyp of benign atypical cells

o Neurogenic tumours
- Neuroma, neurofibroma
- Granular cell tumour
- Lipoma
- Schwannoma
- Sarcoma
= Neurosarcoma, fibrosarcoma
o Lymphatic
- Mucosa associated lymphoid tissue (MALT) lymphoma

Approach to the Patient with Gastric Polyps / Nodules

______________________________

o Single o Site
- GHP, IFP, PH - Fundus = FGP
- B/A = PH
= AP
- Near stomas = GCP
- Near ulcers = FFH
o Small - FGP, GHP
o Dimple - PH, GIST
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Feature

FGP GHP GCP FFH JP PJS IFP PH AP

Inflammatory
Cysts dilated

Fibrosis

0O O O O O O O

spindle cells

Regeneration

O O O O

Foveolar hyperplasia

Meta- / dysplasia
Perivascular / periglandular +

+ + +
+

Branched smooth muscle +

Multinucleated giant cells +

Abnormal adjacent mucosa

Heterotopic submucosal +
pancreatic tissue

Abbreviations: A, antrum; AP, adenomatous polyp; B, body; GCG, gastritis cystica glandularis;
F, fundus; FFH, focal foveolar hyperplasia; FGP, fundic foveolar gland polyps; GCP, gastritis
cystica polyposa; GHP, gastric hyperplastic polyp; IFP, inflammatory fibroid polyps; JP, Juvenile
polyps; PH, pancreatic heterotopia; PJS, Peutz-Jeghers Syndrome polyps

e Give a classification of gastric polyps and gastropathies which may mimic gastric
hyperplastic polyps, and give the key points in their histopathological distinction.

o Gastric
hyperplastic
polyps (GHP)

o Fundic gland
polyps (FGP)

o Peutz-Jeghers
(PJ) polyps

o Juvenile polyps

Stomach

Foveolar epithelium long, dilated, branched, tortuous
Stroma 1

Regeneration

Adjacent tissue is abnormal (abnormal mucosal background)

Dilated cysts lined by parietal and chief cells
Stroma WBC normal
Adjacent tissue usually shows PPI effect

Typically, branching bundles of smooth muscle

= Splitting of the mucosa

PJ polyps in the stomach

= May have no branching smooth muscle and may be difficult to
distinguish from GHP

Surface

= Smooth, round

= Surface may be eroded and show granulation tissue-like
stroma

= Dilated cystic glands

= Glands filled with WBC (PMN, neutrophils)
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Menetrier disease

Cronkhite-
Canada
syndrome

Focal foveolar
hyperplasia

Gastritis cystica
glandularis

Diffuse | parietal cells in gastric fundus and body
Foveolar hyperplasia lined by mucous cells
Cystic dilation mucous glands

Minimal inflammation

Biopsy changes resemble hyperplastic polyps, with 11 edema of
lamina propria

Associated with abnormal skin pigmentation, and atrophy of the
nails

Multiple small polyps / bumps near edge of gastric ulcers
Superficial gastric foveolae are elongated

Multiple small areas of foveolar hyperplasia near stoma site after
gastric surgery

Dilated cystic glands extend down into submucosa and
muscularis propria

e Give the EGD characteristics and pathological features for benign gastric polyps.

Polyp Type  Location Size EGD Pathological Comments
Features
% Fundic Fundus and <lcm oSmooth, glassy, oHelicobacter oAssociated with PPI
gland upper body transparent; pylori-associated  use, may regress
(75%) usually multiple gastritisisrare  oDysplasia found in
polyps are found oBackground patients with FAP
mucosa usually  oFundic gland polyp:
shows PPl effect  distorted glands and
microcysts lined by
parietal and chief
cells; no or minimal
inflammation
% Hyper- Random, Generally o Small polyps have o Atrophic gastritis oHyperplastic
plastic adjacent to <lcm a smooth dome with intestinal elongated, cystic,
(20%) ulcers or stoma metaplasia and distorted

« Adenoma

Stomach

sites, or in the
cardia if related
to acid reflux

Incisura <2.cm
angularis,

found in the

antrum > than

fundus

oLarge polyps are
lobulated, and
erosions are
common

oHelicobacter
pylori-associated
gastritis (25%)

oDysplasia is rare
(<3%) and found
in polyps >2 cm

oVelvety, lobular  oAtrophic gastritis
surface; with intestinal
exophytic, sessile metaplasia
or pedunculated; oMay be
usually solitary accompanied by
(82%) coexistent
carcinoma

foveolar epithelium
oMarked regeneration

o Stroma with
inflammation,
edema, and smooth
muscle hyperplasia

oDysplastic intestinal-
or gastric-type
epithelium

oVariable architecture
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Polyp Type Location Size EGD Pathological Comments

Features
< Inflam- Submuc Median oSingle, firm, oPernicious anemia o CD34+ spindled
matory o-sal, 1.5cm; sessile commonly found; stromal cells, with
fibroid found generalIyOWe”_ atrophic gastritis perivascular cuffing

near the <3 cm oGenetic mutations

circumscribed o Inflammatory cells,

pyloric are common . .
sphincter oUlceration is g]oc;liJr(]j(l)rFl)%"nsumerous
common
o Thin-walled vessels
in a myxoid stroma
% Peutz- Random <l1cm oPedunculated oRisk of
Jeghers with a velvety  adenocarcinoma
or papillary rare in gastric
surface polyps
< Juvenile Found oMore rounded oCystically dilated o Polyps may
more in than glands exclusively involve
the body hyperplastic stomach
than in the polyps o Risk of
antrum oSuperficial adenocarcinoma
erosion rare in gastric
oMultiple polyps
+ Xanthoma Antrum, <3mm oCanbe oChronic gastritis o No association with
lesser multiple in oXanthoma hyperlipidemia
curvature, group aggregates of lipid-
prepyloric oSessile laden
oPale-yellow macrophages in
oNodule or the lamina propria
plaque
+« Pancreatic Antrum, 0.2-4.0 oSolitary oNormal o Normal components
hetero-topia prepyloric  cm oDome-shaped oVery rare instances  of pancreatic
with central of associated parenchyma (glands
dimple pancreatitis, islet- AND ducts)
oSmooth cell tumours,
surface adenocarcinoma

Random, Variable

+ Gastro- submuco-  (median oWell- oNormal o 25% are malignant
intestinal <al 6 cm) cwcumscnbed background o Risk of aggressive
stromal oOverlying mucosa behaviour d d
tumour mucosa may oCD117+, CD34+ ehaviour cepenas

be ulcerated spindle c,eII or on size and mitotic
epitheloid cel count; mucosal
tupmour invasion suggests
oVariable pattern more aggressive
; P : behaviour
mitoses, and
stroma
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Polyp Type Location  Size EGD Pathological Comments

Features
« Carcinoid Bodyand <2cm, oHypergastri- oNodular o Associated with
fundus larger if  nemic lesions  proliferation of - Hypergastrinemia
sporadic oFirm neuroendocrine - Autoimmune atrophic
oYellow, broad- cells >500 um in gastritis
based diameter o ZES or MEN |
oMultiple oAutoimmune
oSporadic atrophic gastritis
lesions: large  with intestinal
and single metaplasia
oParietal cell

hyperplasia in ZES
oNormal mucosa if
lesion is sporadic

Abbreviations: EGD, esophagogastroduodenoscopy; FAP, familial adenomatous polyposis; MEN,
multiple endocrine neoplasia; ZES, Zollinger-Ellison syndrome

Adapted from: Carmack SW, et al. Am J Gastroenterol 2009;104(6): 524-532.; and Carmack SW,
et al. Nat Rev Gastroenterol Hepatol 2009;6(6): 331-341.

o A 54 year old obese woman with “gas” and bloating following a fundoplication. Please
describe the endoscopic findings, give the most likely causes, and provide your
management.

Benign Gastric Polyps

© A. B. R. Thomson and J. C. Walsh
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Histopathological Pearl
o Give the causes of gastric foveolar hyperplasia.

o Focal foveolar hyperplasia

o Gastritis cystica glandularis |
o Giant hyperplastic polyps :
o Menetrier disease :

_____________________________________________________________________

Clinical Implication
o Treat associated conditions
o Endoscopic follow-up if GHP shows metaplasia

Fundic Gland Polyps (FGPs; aka Fundic Gland Hyperplasia)

> Definition

o The term “fundic gland polyp” needs to be understood in its context: when the
endoscopist reports fundic gland polyps, strictly speaking this means that there are
polyps in the fundus or fundic gland area of the stomach. However, the term “fundic
gland polyps” means unigue histopathological appearance of a type of polyps in the
fundus.

o Hyperplasia of oxyntic glands in gastric body and fundus, as well as cystically dilated
fundic glands

o Oxyntic gland mucosa — cystic dilation

» Demography
o Commonest type of gastric polyp (~ 70%)
o More common in middle —aged females

» Types
o Sporadic (1% of non-FAP persons)

o Syndromic (familial adenomatous polyposis, FAP) ~ 50% of FAP persons

» Endoscopy

o Clusters of multiple, small (1-7 mm), sessile, hemispheric, shiny polyps in gastric fundus
or body

o Sporadic
- Multiple clusters of small, soft sessile, smooth polyps in body or fundus
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o Similar colour as surrounding mucosa
o Surrounding mucosa is normal

o Syndromic (FAP; familial adenomatous polyposis)
- May be so many as to appear “carpet-like”
- May show low grade dysplasia (LGD)

Gastric Fundic Gland Polyps

© A. B. R. Thomson and J. C. Walsh

Gastric Fundic Gland Polyps

© A. B. R. Thomson and J. C. Walsh
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Gastric Fundic Gland Polyps

© A. B. R. Thomson and J. C. Walsh

Gastric Fundic Gland Polyps

© A. B. R. Thomson and J. C. Walsh
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Gastric Fundic Gland Polyps

© A. B. R. Thomson and J. C. Walsh

Polyps

o

Fundic Gland

© A. B. R. Thomson and J. C. Walsh
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Fundic Gland Polyps

© A. B. R. Thomson and J. C. Walsh

» Histopathology

Dilated cystic glands lined by parietal cells and chief cells
Hypertrophic parietal cells

Protrusions of apical cytoplasm

Surrounding mucosa
- PPl effect (parietal cell hyperplasia with apical snouts)

o Hyperplasia of oxyntic mucosa
- Dilated fundic glands, or microcysts
- Budding of glands

Cysts in fundus

Lined by flattened

- Parietal and chief cells

- Mucus neck cells

- Foveolar type epithelial cells

o Minimal inflammation
o Sometimes normal surrounding mucosa (unlike HP)
o Low grade dysplasia (LGD)

o

o

o

- Surface epithelium - Molecular mutations
. Pseudostratification " Sporadic
= | mucus - B-catenin
= Nuclei . Syndrome
. 1 size - APC gene

Hyperchromasia

o A small, sessile, epithelial polyp with a mixture of fundic and
foveolar glands, many of which are cystic.

o Normal and dilated oxyntic (fundic / body) glands.

o No nuclear enlargement or other signs of cellular atypia.
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Gastric Fundic Gland Polyps

Courtery of Dr. Aducio Thiesen, University of Alberta

Gastric Fundic Gland Polyps
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o While both sporadic and syndromic FGP may develop low grade epithelial dysplasia
(LGD), the risk of development of adenocarcinoma is low, and virtually non-existent in
sporadic FGPs.

Clinical Implication

E o FAP in a young person or a person not on longterm PPIs requires consideration for
| colonoscopy to exclude syndromic FAP, i.e., hereditary colonic polyposis.

Schwannoma

> Definition

o Benign, non-encapsulated tumour of nerve sheaths

» Demography
o Older adults

» Diagnostic imaging
o EUS layer 4

Pancreas (aka ectopic pancreas, aberrant pancreas, heterotopic pancreas)
o Central umbilication
o Often in the prepyloric antrum
o Sometimes cystically dilated exocrine cells
o May undergo malignant degeneration

o EGD
- Submucosal tumour
- Usually in antrum, duodenum, proximal small bowel
- Central umbilication (from a draining duct)
o EUS
- Hypoechoic area from pancreatic acinar cells
- Anechoic area from draining duct
- Heterogeneous
- Fuzzy margins
- Layer 3 or 4, or both 3 plus 4
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e Give the characteristics of the CT scan which suggests that the lesion is a pancreatic rest
rather than another type of submucosal tumour, and indicate how certain you can be of the
CT diagnosis of a pancreatic rest.

o Seen in duodenum, antrum or pylorus

o Flat and oval shape
o Fuzzy, poorly-defined border
o Endoluminal growth
o Mucosa over the submucosal tumour is markedly enhanced
o Performance characteristics, depending upon number of above
CT scan findings
Number of CT Findings  Sensitivity Specificity
2 100% 83%
3 100% 100%

- Endoscopic resection of pancreatic rest don’t usually bleed
R R R R R B I R R I R R B R R B R R D R R O R R O R R R R R R R R I R R R R R R R R R X R R X R R O R R X R R X R R K R X R,

SO YOU WANT TO BE A PATHOLOGIST!

e Give ways in which Schwannomas of the Gl tract differ from non-Gl
tumours of soft tissue.

Gl Non-Gl
Encapsulated - +
Caretinin - +
Altered NFa gene - +

Gastric Neuroendocrine Tumours (NET)

» Definition
o A neoplasm of the neuroendocrine syndrome

o Rare submucosal neoplastic tumour of neuroendocrine sytem
- No longer recommended to be called “carcinoid” tumours
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» Demography

o 1/10°
Type / Gender Mean Age of  5-yr Survival
Classification Predominance Diagnosis Rate
I F>M 60s ~ 90%
Il F=M 40s ~ 70%
1] M>F 50s ~ 50%

> Classification

o Well-differentiated tumours
- Neuroendocrine tumours (NETS) of the gastrointestinal tract and endocrine pancreas

o Poorly differentiated neuroendocrine carcinomas (based on):
- Histomorphological features of small cell or large cell neuroendocrine carcinoma

Stomach: Clinicopathologic Classification of Neuroendocrine Tumours

o Well-differentiated NET (previously termed ""carcinoid tumour™)
Most are non-functioning, ECL cell type tumours

o Type | (74%) - associated with hypergastrinemia, chronic atrophic gastritis (CAG, often
with pernicious anemia); arise predominantly in the corpus / fundus; m:f ratio 1:2.5;
mean age 63 years; lymph node mets in 5%, liver mets in 2.5%. These tumours typically
arise in a background of chronic atrophic gastritis. Antiparietal cell antibodies result in
decreasedacid production. This leads to a decrease in G cell inhibition in the antrum
and increased gastrin output by G cells in an attempt to stimulate increased acid
production by parietal cells. Gastrin acts on ECL cells to produce Histamine which in
turn stimulates parietal cells to release acid. Prolonged gastrin stimulation results in
ECL cell proliferation which can be recognised in gastric body biopsies and confirmed
with immunohistochemical stains for neuroendocrine markers.

o Type Il (6%) — associated with MEN-1 and Zollinger-Ellison syndrome; arise
predominantly in the corpus / fundus; m:f ratio 1:1; mean age 50 years; lymph node mets
in30%, liver mets in 10%. In these tumours the background mucosa typically shows
parietal cell hyperplasia because of prolonged gastrin stimulation.

o Type lll (13%) — sporadic; arise predominantly in the corpus / fundus; m:f ratio 2.8:1;
mean age 55 years; lymph node mets in 71%, liver mets in 69%

o Serotonin-producing (EC cell), gastrin cell, ghrelin cell or ACTH cell NETs are very rare
and may arise in the corpus/fundus or antrum.

o All well differentiated NETs are graded according to mitotic activity and Ki67 proliferation
index (whichever is higher).

Grade 1 = <2 mitoses per 2 mm? or Ki67 <2%
Grade 2 = 2-20 mitoses per 2 mm? or Ki67 3-20%
Grade 3 = >20 mitoses per 2 mm? or Ki67 >20%
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« Poorly differentiated neuroendocrine carcinoma
High grade malignant (small cell or large cell) carcinoma

o Usually non-functioning

» WHO classification of neuroendocrine tumours

WHO Types of NET
I Il 1l

Size <lcm >1cm >2cm
Prevalence 65% 15% ~20%
Multiple + - -

1 gastrin + +++ ++
Gastric H+ ! ) )
Aggressive nature - ++ +++

Site F,B F,B A, PP
Carcinoid syndrome - + ++
Associations Chronic atrophic MEN-1, ZES Sporadic

gastritis, autoimmune

Abbreviations: A, antrum; B, body; F, fundus; MEN-1, multiple endocrine neoplasia; PP,
prepyloric; ZES, Zollinger-Ellison syndrome

» Endoscopy

O

Appearance

- Ulcer, flat, exophytic

Site

- Antrum, plylorus ~ 50%

- Cardia, fundus, body ~ 50%
- May have central umbilication

Small to large submucosal tumours in body (type |) fundus and body (type Il) and
prepyloric (type Il1)
Central dimple (“umbilication”) in larger tumours, with focal erosion

Peptic ulcer disease if there is hypergastrinemia plus hypersecretion
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Gastric Neuroendocrine Tumour

© A. B. R. Thomson and J. C. Walsh

» Histopathology

o Cells
- Small, round cells
- Cells form nests, ribbons, glands
- Necrosis
- Surrounding mucosa shows autoimmune gastritis (AIG)

o Nuclei
- Central
- Chromatin fine (“salt and pepper” appearance)
- Occasional anaplasia is acceptable

o Immunohistochemistry positive
- Neuroendocrine markers
= Chromogranin A
= Neuron-specific enolase
=  Synaptophysin
- Pancytokeratin
= CDX2, PDX1, TTF1

= The combination of markers may suggest source of metastatic NET e.g., CDX2-,
PDX1+, TTF1- suggests stomach, or duodenum

- Hormonal staining
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¢ The pharmacodynamic action of synthetic somatostatin and octreotide in the human Gl tract

o Inhibition of neuroendocrine secretion
- Gut peptides
- Pancreatic peptides

o Inhibition of exocrine secretion
- Salivary gland (amylase)
- Stomach (acid, pepsin, intrinsic factor)
- Pancreas (enzymes, bicarbonate)
- Liver (bile flow)
- Inhibition of intestinal transport
- Absorption of glucose, fat, amino acids

o Inhibition of motility
- Stimulated intestinal secretion
- Stomach (late phase of gastric emptying)
- Gallbladder contraction
- Small intestinal transit time
- Early gastric emptying
- Migrating motor complex (MMC)

o Stimulation of motility
- Wedged hepatic venous pressure
- Portal pressure

o Inhibition of splanchnic hemodynamics
- Splanchnic blood flow

Gastric Neuroendocrine Tumour

Courtery of Dr. Aducio Thiesen, University of Alberta
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Gastric Neuroendocrine Tumour

Courtery of Dr. Aducio Thiesen, University of Alberta

e Special studies (immunostains)

o Todiagnose NET
— Chromogranin A
— Synaptophysin
— NSE (neuron-specific enolase)
— Pancytokeratin markers
o To determine primary site of origin
- Gastroduodenal
= PDX1-positve
= CDX2+/-
= TTF-negative
o Specific hormones e.g., gastrin may be positive in gastrinoma
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¢ Give the special immunostains which help to diagnose benign mesenchymal tumours.

Tumour

Marker

o KIT-negative GISTs

o Schwannoma

o Leiomyoma

o Solitary fibrous tumour

o Perineurioma

DOG-1, PDGFRA
S-100

Desmin

CD34, Stat 6
EMA

Glut-1
Claudin

Abbreviations: DOG, discovered on GIST; PDGFRA, platelet-derived growth receptor alpha;

EMA, endomysial antibody

» Differential diagnosis

o Glomus tumour of the stomach is the major differential for gastric NET, since both
certain uniform round cells with centrally placed hyperchromatic nuclei.

e Give the features which help to distinguish gastric NETs from glomus tumour.

NET

o Nuclei

o Nuclear chromatin

o Cluster of cells

o Cytoplasmic colour

o Immunohistochemistry
- Chromogranin
- Synaptophysin
- Actin

Stomach

Glomus Tumour
Central - Central
Fine (“salt and pepper’) - Hyperchromatic
Granules - Coarse

- Lumps

Solid, trabecular, ribbon-

Solid, trabecular,

like ribbon-like

Pale pink (eosinophilic,

Amphaophilic

clear)
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Gastric Adenoma

> Definition

o Localized polypoid growth of dysplastic gastric epithelium, which has the potential to
develop into gastric adenocarcinoma

o Sessile / pedunculated growth of dysplastic epithelium, usually in the gastric antrum

» Demography
o 10% of gastric polyps
o M>F, usually in 60s/70s
o Intestinal type more common than foveolar type

» Types
o Intestinal type
o Pyloric gland type
o Foveolar type

» Endoscopy
o Polypoid mass in antrum / body
o Sessile or pedunculated polyps, most commonly seen in gastric antrum

o When adenomatous change occurs in an area of endoscopically normal mucosa (flat
mucosa), the lesion is called gastric epithelial dysplasia

http://www.pathologyatlas.com

Gastric Adenomas

© A. B. R. Thomson and J. C. Walsh
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http://www.pathologyatlas.com/

» Histopathology
o Gastric-type - gastric foveolar epithelial cells

O O O O

Intestinal-type - goblet cells, Paneth cellsAssociated with

- Atrophic gastritis
= 1risk
- Dysplasia
- Adenocarcinoma
Intervening mucosa
- Atrophic intestinal metaplasia

High-grade dysplasia
-  Glands
= Crowded
= Cribriform
= Branched
= Budding
- 1 Nuclei, nucleoli size
= Stratification
= Loss of polarity

T mitosis
| mucin in surface epithelial cells
Mucin cap

Genetic alterations

- APC

-  KRAS

- Tp53

- Microsatellite instability

Risk of development of adenocarcinoma from

- Adenoma, > 30%

- Surrounding non-adenomatous mucosa, ~ 30%

Types Intestinal Foveolar
Commonality More Less
Glands
- Goblet, Paneth cells + -
- Foveolar epithelial cells - +
o Neutral mucin
- MUC5AC - +
- MUCG6 - -
- MUC?2 + (in goblet cells) -
o Associated intestinal metaplasia, or atrophy  + -
o Risk of HGD / adenocarcinoma + +
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Practical Tips

¢ Do not make diagnosis of unequivocal dysplasia in the presence of
regenerative changes associated with inflammation.

Feature Dysplasia  Regeneration

o Architecture
- Glands
» Branched, budding, crowded + -

o Cells
- Cuboidal
- 1 nuclei, nucleoli
= In non-basal areas +
= Basal nucleoli +
- | mucin in surface cells +
(basophilic cytoplasm)
- 1 mitosis + +
- Marked pseudostratification +

o Stroma | +

MCQ Pearl

o While adenocarcinoma may occur in the larger (> 2 cm) gastric
adenomatous polyp, these adenomatous polyps are also predictors of
adenocarcinoma in adjacent normal gastric mucosa (in ~ 25%)

o Gastric epithelial dysplasia
- Dysplasia occurring in endoscopically flat and normal mucosa
- Associated with early as well as advanced gastric adenocarcinoma
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Gastric Adenomas

Low grade dysplasia in a gastric tubular
adenoma. Epithelial cell nuclei are
elongated and hyperchromatic (arrows)

Source: Choi JM, et al. PLoS ONE 2017; 12(5): e0178419.

Gastric Pyloric Gland Adenoma

> Definition

o Localized polypoid growth of dysplastic gastric epithelium, with differentiation of pyloric glands,
which have the risk of developing into gastric adenocarcinoma

o Pedunculated, medium size (~ 1.5 cm) precursor polyps in gastric body, containing changes of
metaplasia / dysplasia

» Demopgraphy
o Usually females in their 60s and 70s

» Endoscopy
o Most 3/4 are in gastric body
o Mean size, 16 mm
o Pedunculated
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» Histopathology

o Tubular glands lined by
- Cuboidal / columnar epithelial cells
- Cytoplasm
= Pale/ ground glass
= Eosinophilic, or
=  Amphophilic
o Adjacent mucosa may be normal or abnormal
- Gastritis
= H. pylori
= Autoimmune
= Chemical-type gastropathy

o Immunohistochemistry positive for MUC5AC and MUCG6 (“normal” pyloric glands should be
MUC6 + / MUC5AC -)

Nuclei basally located

Cells are “ground glass”, eosinophilic (red) or amphophilic

No mucin cap

Dysplastic by definition and may have associated high grade dysplasia or adenocarcinoma

Surrounding area (non-lesional)
- H. pylori gastritis (~ 40%)
- Autoimmune gastritis (~ 1/3)
- Chemical gastritis (~ 1/5)

o O O O O

Gastric Pyloric Gland Adenoma

Proliferation of pyloric / Brunner type glands with areas containing large, round nuclei with
prominent nucleoli (black arrow) and “bubbly” pale cytoplasm (blue arrow)

© A. B. R. Thomson and J. C. Walsh
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> Differential

o Gastric adenomas
- Intestinal-type
- Foveolar type

o Reactive changes

Features Intestinal Foveolar Gastric Pyloric
Type Type Gland Adenomas

o Cells

- Goblet cells +

- Paneth cells +

- Foveolar cells +

- Neutral mucin +

- Ground glass eosinophilic +

cystoplasm

o Site

- Body +

- Antrum + +

o Adjacent mucosa
- Intestinal metaplasia, + +
dysplasia

Inflammatory Fibroid Polyps (IFP)

» Definition
o Submucosal polypoid lesion composed of spindle or stellate stromal cells

- Mixed with an edematous / myxoid stroma and inflammatory cells (mostly
eosinophils), and

- Blood vessels with a concentric “onion skin” appearance of surrounding spindle cells.
o Single, sessile or polypoid submucosal mass

o Usually 1.5 cm in diameterSynonyms: Vanek polyp, gastric submucasal granuloma with
eosinophilic infiltrations, eosinophilic granuloma, fibroma, eosinophilic pseudotumour
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» Endoscopy
Inflammatory Fibroid Polyps (IFP)

Printed with permission: Carmack SW, et al. Nat Rev Gastroenterol Hepatol. 2009;6(6):331-41.
doi: 10.1038/nrgastro.2009.70.

» Histopathology

Gastric Inflammatory Fibroid Polyp (H&E 20x)

© A. B. R. Thomson and J. C. Walsh
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Gastric Inflammatory Fibroid Polyp (H&E 200X)
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Abundant eosinophils and spindle cell cuffing around blood vessels (arrows)
© A. B. R. Thomson and J. C. Walsh

Polyposis Syndromes

» Histopathology

o Familial adenomatous polyposis (FAP), attenulated FAP, Peutz-Jeghers syndrome
(PJS), lymphoma, Cronkhite-Canada syndrome (CCS - Gl polyposis, sometimes with
associated pigmented skin, atrophy of nails)

o Gastritis cystica glandularis

Gastritis Cytica Polyposa

> Definition

o “Polypoid gastric lesions occurring near a gastroenteromy stoma, characterized by
dilated cystic glands in the mucosa and submucosa” (Bhattacharya B, In Gastrointestinal
and Liver Pathology, Elsevier 2012, page 117).

» Endoscopy

Mass / masses near gastric stoma
Mass / masses may show erosions
1to 3 cminsize

Soft, sessile

May surround the stoma

O O O O O
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» Histopathology

O

o O O O

Features of mucosal prolapse

Thick wall of stomach

Cystic glands with rounded contours; often dilated pyloric-like glands
Present in mucosa, submucosa, muscularis propria

Foveolar hyperplasia, with changes in surface epithelium
- No pleomorphism
- No desmoplasia in stroma

Chronic inflammation and fibrosis

- Lamina propria

- Submucosa

Muscle bundles may be

- Thick

- Splayed

- Close to / surrounding cystic glands
Remember of the post-surgical stomach
- | parietal cells (antrectomy — | gastrin — | parietal cells)
Chronic gastritis

- Edema

Intestinal metaplasia / dysplasia

Gastric Hyperplastic Polyps (GHP)

> Definition

O

Long, dilated and tortous gastric foveolar epithelium, associated with lamina propria
inflammation and edema, as well as foci of regeneration, intestinal metaplasia, dysplasia
or cancer.

» Demography

O

Represent about 20% of all gastric polyps

> Causes / associations

o Give associations of gastric hyperplastic polyps (GHP) in addition to those regenerative-type
changes which may occur in or around the polyps.

o GAVE
o Post-laser therapy for GAVE
o Posttransplantation
o Post PUD surgery
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» Endoscopy

O

O

O

Antrum > body (60% vs 30%)
Single > multiple (80% vs 20%)
Size

- Mean, 10 mm

Sessile > pedunculated

Surface
Smooth
Shining
Lobulated
Erosions

Gastric Hyperplastic Polyp (GHP)

Endoscopic appearance of the pedunculated gastric hyperplastic polyp (7 mm in size) arising
from the greater curvature of the antrum

Printed with permission: Hirasaki S, et al. Gastroenterology Research and Practice, vol. 2009,
Article ID 845260, 3 pages, 2009.
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» Histopathology

O

o O 0O O O O O O

Foveolar - Long, tortous
epithelium - Dilated

- Branched

- Prominent

Stroma - Inflammation
- Edema

Regenerative - Nuclei hyperchromatic May be difficult to
changes - Nucleoli differentiate from
neoplasia

Changes in HP Around HP
- Metaplasia (intestinal) (in ~ 15%) ~ 35%
- Dysplasia (~ 5%) 2%
- Carcinoma (including signet ring 6%
cell carcinoma) (~ 0.5%)

May be associated with infection
- H. pylori
- CMV

Inflammatory cells in lamina propria

May be associated with changes in the mucosa around the hyperplastic polyp (abnormal
mucosal background)

- Chemical gastropathy (~ 10%)

- Autoimmune gastritis (~ 10%)

When HP is associated with erosion, may show reactive changes of | mucin,
hyperchromatic nuclei prominent nucleoli

Pronounced regenerative changes, plus inflammation
Bundles of smooth muscle from muscularis mucosae into lamina propria of polyps
Non-involved mucosa may show chronic atrophy plus intestinal metaplasia (85%)
Infectious gastritis (H. pylori, CMV)
Fundic gland polyps (4x more common than HP)
Long, dilated, tortous foveolar epithelium
Contains neutral mucin
Lamina propria
- Inflammation
= Lymphoplasmacytic
= Lymphoid aggregates
= Eosinophils
-  Edema
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o Surrounding foci in non-polypoid mucosa (> 85%)

- Regeneration

- Intestinal metaplasia (37%)

- Dysplasia (2%)

- Adenocarcinoma synchronous, or metachronous (~ 5% in 5 yr)
o Other associations

- H. pylori

- Chemical gastropathy

- Autoimmune gastritis (12%)

- CMV gastritis

- GAVE (gastric antral vascular ectasia)

e Give the diffrences between hyperplastic fundic polyps (HFuP) and hyperplastic foveolar
polyps (HFoP)
o Soft sessile or podunculated
o Usually in antrum (MD occurs in inflammation (does not occur in MD)
HFuP HFoP

o Shape
- Hemisphere +

o Site
- Fundic gland area +
- Pyloric / antral area -

Single -
Hyperplasia (elongation) of -
foveolar epithelium

Cystic dilation of fundic gland + -
Associated atrophy - +
Colour

- Red - +
- Same as surrounding tissue
Middle-aged females

Edema in interstices - +
Some inflammatory cells

+ + 4

Pathology Tips

o Peutz-Jeghers polyps, are usually easy to recognize because of their characteristic
smooth muscle arborization, but in the stomach this feature may be absent.

distinguished from hyperplasia, since GCG is
- Usually associated with surgical gastric resections, and mucosal prolapse
- The dilated glands are often in the submucosa or muscularis propria, rather than

| o Gastritis cystica glandularis (GCG) contains foveolar hyperplasia, but can be easily
in the mucosa

Stomach © J.C. Walsh
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

¢ Give the possible value of performing special stains, PAS / alcian blue, in the gastric
hyperplastic polyp as well as the surrounding non-polypoid tissue.

o Blue
- Acidic mucin
= Goblet cells
= Signet ring cell cancers

o Pink
- Neutral mucin

e Give the usefulness of positive immunostains for p53 and Ki-67 in GHP.

o P53 ans Ki67 are markers of dysplasia when we see them in surface epithelium;

they should be “negative” in hyperplastic polyps, i.e., wild type P53 staining and
Ki67 confined to crypt bases

o P53 and Ki-67 are positive in GHP, but negative in Peutz-Jeghers polyps, which

in the stomach may lack the typical PJ polyp branching of smooth muscle, and
this be otherwise difficult to distinguish from GHP.

Hyperplastic Polyp of the Stomach (with surface erosion and hemorrhage)

Courtery of Dr. Aducio Thiesen, University of Alberta
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Hyperplastic Polyp of the Stomach with marked lamina propria edema (pale areas)

Courtery of Dr. Aducio Thiesen, University of Alberta

e Special studies

o Mucin in epithelium of foveolar
- Neutral = Hyperplastic polyps
- Acidic = Goblet cells
= Signet ring cells (cancer)

o Immunohistochemistry
- 1 expression of p53 and Ki-67 in dysplasia
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Gastric Foveolar Adenoma

» Endoscopy

o Sessile or pedunculated
o Usually in gastric antrum

» Histopathology

Gastric Foveolar Adenoma (with monomorphic, hyperchromatic nuclei)

.-
......

a

© A. B. R. Thomson and J. C. Walsh

o Intestinal-type
- Goblet or Paneth cells (intestinalization)
- Atrophic intestinal metaplasia
o Foveolar-type
- Foveolar epithelial cells containing neutral mucin (mucin cap)
- Express MUC5AC

- Less likely than intestinal type to develop dysplasia or adenocarcinoma (in intestinal-
type adenomas larger than 2 cm)
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GASTRIC ADENOCARCINOMA (GCA)

» Demography
o More common in men in their 60s / 70s

» Types (Lauren classification)

e Give pathological differences between intestinal and diffuse gastric adenocarcinomas
(Lauren classification).

Feature Intestinal Diffuse
Incidence  -ing Steady
Low risk areas - +
Worse prognosis - +
Risk factors diet / environment + -
Gland-like tubular structures + -

o O O O O

o Mucin
- Intraluminal +
- Intracytoplasmic

Singly invasive tumour cells -
Signet ring cells

Poorly formed nests of cells

H. pylori associated +
Desmoplastic response, inflammation

Linitis plastic, boot-shaped -

+ + + 4+

o O O O O O

<+ Another classification
o Proximal cardia, gastroesophageal junction (GEJ)
o Distal fundus, body, antrum

o Incidence
- Proximal 1-ing
- Distal |-ing
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e Give the Lauren and WHO classification system of gastric adenocarcinoma and its variants.
+« Lauren classification system

o Intestinal - Well-formed glands
- Columnar / cuboidal lining cells
- Single malignant cells may be found in lamina propria
- Mucin
- Syncytial growth pattern
- Back-to-back glands

o Diffuse - Glands are not well-formed
- Nests of malignant cells
- Signet-ring cells are common (may totally replace the
gastric glands)
- Fibrosis of stroma
- Desmoplasia thick gastric wall (“linitis plastica”)

«  WHO (World Health Organization) Classification system

o Morphological - Tubular
subtype - Papillary
- Mucous
- Signet ring cell
- Adenosquamous
- Undifferentiated
o Differentiation - Well
- Moderate
- Poor
o Variants of - Medullary
adeno- = > 50% of tumour is poorly differentiated
carcinoma = Lymphoepithelial appearance

= No fibrosis
- EBV-associated
= Lymphoepithelial appearance
- HCC (hepatocellular carcinoma)-like — “Hepatoid”

¢ Give a classification of differences between the intestinal versus the diffuse type of gastric cancer.

Characteristic Intestinal Diffuse Type
o Clinical - Comparable =  Comparable
o Morphology
- Cohesion + -
- Tubular + -
o Epidemiology - High-risk areas = Low-risk areas
o Pathogenesis - Precursor lesions
o Molecular Profile - Depending on the studied =  Type of alteration partly
population similar
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» Diagnostic imaging

o Ulcer
- Ulcerating mass
- Lobulated contour of mass
- lrregular surface (mucosa — based lesions)
- Nodular orifice and floor of ulcer
- Tissue around ulcer is nodular
- Tissue around ulcer stops suddenly with an acute angle to the normal gastric tissue
- Ulcer crater does not project beyond the expected location of the gastric walll
- Ulcer is placed asymmetrically in the surrounding tissue
- Ulcer is wider than deep (width > depth)

o Converging folds
- Clubbed
- Fused
- Tapered
- Amputated
- Stop before the ulcer crater
- Lack of mucosal markings (gastric folds) usually indicates ulceration

o Carman meniscus sign
- Lesser curve malignant ulcer
- Nodular tissue around ulcer
- Compression of both sides nodular surrounding tumour produces a half-moon,
crescent shape (pathognomic for adenocarcinoma)
- Usually single
o Infiltrative scirrhous tumour
- Narrowing of stomach (“leather bottle”)
= Mucosa nodular
= Ulceration
- Thick walls of fundus / body
- Contour of stomach is irregular, scalloped
- Stomach not distensible
- Long segment, with intact folds
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Gastric Cancer, linitis plastica

© A. B. R. Thomson and J. C. Walsh

Gastric Cancer, linitis plastica

o Diffuse infiltration of
distal stomach,
compatible with linitis
plastic.

f,'ﬁ v
;"}'."‘ :

© A. B. R. Thomson and J. C. Walsh
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Gastric Cancer

© A. B. R. Thomson and J. C. Walsh

Gastric Cancer

-

© A. B. R. Thomson and J. C. Walsh
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Gastric Cancer

© A. B. R. Thomson and J. C. Walsh

Gastric Cancer

© A. B. R. Thomson and J. C. Walsh
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Gastric Cancer

o Round filling defect in body of stomach (raised, rather than ulcerating lesion)
© A. B. R. Thomson and J. C. Walsh

e Give premalignant conditions for gastric cancer (GCA).

o H. pylori infection is a premalignant condition, and
- Treatment of this infection
= Early in life (before “point of no return”) or
- Persons who have had EMR (endoscopic mucosal resection) for early gastric cancer
(EGCA) may reduce the risk of development or redevelopment of EGCA

o Adenomatous gastric polyps (10% focal malignancy)

o Chronic atrophic gastritis (RR: 18)

o H. pylori gastritis with atrophy (RR ~ 5)

o Pernicious anemia (RR ~ 3)

o Gastric remnant (RR ~ 1.4)

o Ménétrier disease

o Late onset hypogammaglobulinemia

o Intestinal metaplasia, type Il (Incomplete sulphomucin secreting type)
o HGD > GCA in 85%
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e Give histopathological premalignhant conditions for GCA.

o Chronic atrophic gastritis
- Risk of progression of chronic atrophic gastritis to GCA
= 1% per year
= Depends on the extent of CAG
= MAG >> corporal atrophic gastritis risk

o Give the progression / stages of chronic active gastritis to gastric adenocarcinoma (GCA).
1% per year

CAG -> GCA
42% in 5 years !
Intype Il /11l - P e él
10-20% 5% per year .
LGD ------------ - HGD ------------ e %:
o Intestinal metaplasia (IM) |
- Typel

= Complete metaplasia
- Absorptive cells with BBM (brush border membrane)
- Paneth cells
- Goblet cells (sialomucins)
- Typell
* |ncomplete
- Goblet cells
- Typelll
* Intermediate
- Risk of early GCA in type Il / 11l IM. 42% in 5 years

o Dysplasia
- LGD (low grade dysplasia)
= Regresses, 60%
= Progresses to HGD (high grade dysplasia), 10% to 20%
- HGD
= Rarely progresses
= Progresses to GCA in 5% per year
o Fundic gland polyps (FGPs) (~ 50%) with dysplasia
- >1.cm, progression to GCA ~ 1% per year
- FGP in familial adenomatous polyposis (FAP), dysplasia in 40%

o Adenomas (10%)
- Progress to GCA, ~11% in 4 years
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o Hyperplastic gastric polyps
- Rare progression to GCA

o Meénétrier disease
- Progress to GCA in ~15%

o Previous partial gastrectomy

- Especially Billroth II, usually “stump cancer” begins at the anastomosis > 20 yr after

surgery

e  Give the risk of gastric polyp progression to gastric cancer (GCA).

Type

Progression to GCA

o Adenoma

o FAP
- >1cm
- In FAP

o Meénétrier disease

11%in 4 yr

1% per yr
Dysplasia in 40%

15%

o Hyperplastic, hypersecretory gastropathy( HHG) Rare

e Give types of gastric adenoma.
o Intestinal type
o Pyloric gland

o Foveolar gland type
http://www.pathologyatlas.com

e For premalignant lesions on biopsy, give the approximate annual risk of developing gastric
cancer (GCA) from AG, IM, LGD, HGD, and the recommended EGD / biopsy follow up.

Condition Annual Risk Recommended EGD /
Biopsy Follow-up
o Atrophic gastritis (AG) - 0.1% * None
o Intestinal metaplasia (IM) - 0.25% = 2-3years
o Mild to moderate dysplasia (MMD) - 0.6% = 1vyear
o Severe dysplasia (SD) - 6.0% = Definitive therapy (EMR)

Abbreviation: EGD, esophagogastroduodenoscopy

Adapted from: De Vries AC, et al. Gastroenterology 2008;134:945-52.

Stomach W
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

o H. pylori has been declared by the WHO to be carcinogenic, with an attributable risk for
gastric cancer of ~60%.

o In addition to the dietary and life style factors, as well as the molecular factors which
represent a genetic basis for non-H.pylori GCA (cytokines [IL-1[3, polymorphisms of
TNF-a and IL-10), and TLR (toll-like receptors, especially TLR-2), there are molecular
factors related to H. pylori which may increase the risk of GCA.

+ Give molecular factors which increase the risk of carcinogenesis from H. pylori.

o Motility
- Proteins (Fla A, Fla B) providing for spiral movement of H. pylori

o Buffering of gastric acid (| H* secretion)
- Urease gene cluster (Ure A, Ure B)

o Adhesion protein
- Hop protein (outer membrane proteins)
- Adhesion
= Bab A (encoded by gene Bab Ay)
= Bab A binds to blood group antigen Lewis B

o Cag pathogenicity island
- Greater (or 2 to 28) risk of GCA with Cag A" H. pylori

o Molecular needles

- TFSS (type 4 secretion system) enhances movement of Cag A" bacterial protein
into gastric epithelial cells

o Vacuolation

- Vac A protein, a pore-forming vacuolating toxin, especially in the presence of Cag
A* H. pylori strains, reduce the activation of T cells, and increase the risk of GCA.
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> Classification

« Endoscopy

e Give the classification (Japanese or Paris) of macroscopic types of gastric cancer.

Please see: www.pathologyatlas.com

Type Japanese Classification

Paris Classification

0 Superficial, flat tumours with or
without minimal elevation or
depression

0-1I Protruded

Y g WS

0 —Illa Superficial and elevated
o p—

0-Ilb Flat

0 —llc Superficial and depressed
T ——

0-1ll Excavated

Stomach

- Superficial polypoid, flat /
depressed, or excavated tumours

- Polypoid

O=lp D=lIs
Protruded, pedunculated Protruded, sessile

Non-polypoid and nonexcavated,
slightly elevated

0-lla
Superficial, elevated

- Non-polypoid and nonexcavated,
completely flat

|==5]
0=l

Flat

- Non-polypoid and nonexcavated,
slightly depressed without ulcer

o-1ic I

Superficial shallow,
depressed

- Nonpolypoid with a frank ulcer

—m e
o-n

Excavated
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Type

Japanese Classification

Paris Classification

Polypoid tumours that are sharply
demarcated from the surrounding
mucosa and are usually attached on
a wide base

Ulcerated carcinomas that have
sharply demarcated and raised
margins

Ulcerated carcinomas that have no
definite limits and infiltrate into the
surrounding walll

Diffusely infiltrating carcinomas in
which ulceration is not usually a
marked feature

Carcinomas that cannot be classified
into any of the above types

Polypoid carcinomas that are
usually attached on a wide base

Ulcerated carcinomas that have
sharply demarcated and raised
margins

Ulcerated, infiltrating
carcinomas that have no definite
limits

Nonulcerated, diffusely
infiltrating carcinomas

Unclassifiable advanced
carcinomas

According to Japanese classification of gastric carcinoma, for the combined
superficial types, the type occupying the largest area should be described
first, followed by the next type (e.qg., lic+lll).

Types 0 1 and 0 lla are distinguished from each other by lesion thickness

Type O | lesions have thickness more than twice that of the normal mucosa
and type 0 lla lesions have a thickness up to twice that of the normal
mucosa. Modified from data presented in the Japanese classification of
gastric carcinoma and the Paris endoscopic classification of superficial

neoplastic lesions.

o Diffuse-type (“linitis plastic”) gastric cancer (GCA) tends to be more closely related to genetic
factors than is the case for intestinal-type GCA, which is linked more closely to dietary and
environmental factors.

Printed with permission: Yamamoto H. Nat Clin Pract Gastroenterol Hepatol 2007;4(9): pg. 513;
and Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver Disease. 9™ Edition.
Saunders / Elsevier, Philadelphia, 2010, Figure 54.6 1l a, b, c, page 899.

See Abrahms JA and Quante M. Sleisenger and Fordtran’s Gastrointestinal and Liver Disease. 9™

Edition. Saunders / Elsevier, Philadelphia, 2010, Figure 54-6, page 914, for a detailed list of genetic
abnormalities in gastric adenocarcinoma (GCA).
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e Give the morphological types / classification of GCA.

2. Superficial 3. Excavated

a) elevated ) RiE c) depressed

M-type SM-type EGCA with
metastasia
(mucosal (submucosal
invasion) invasion)

Give the distinguishing features between gastric lymphoma and
adenocarcinoma (GCA).

Lymphoma Adenocarcinoma
Number Single or multiple Single
Extent Extensive Localized
Origin Submucosa Mucosa
Crosses pylorus Yes No
Narrowed lumen No Yes
Distensible Yes No
Disorganized Yes ?
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Morphological Types / Classification of Gastric Cancer

Type Il ulcerative with
elevated, distinct borders

Type |V: diffuse, indistinct borders

o Site

Ant A

Stomach

Cardia (25%)

Fundus/body
(25%)

Antrum/pyrolus
(50%)
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o Shape
- Polypoid / fungating mass — intestinal-type
- Infiltrating / diffuse (“linitis plastic”)-diffuse-type\’leathery” appearance — usually poorly
differentiated / signet ring type
- Not distendable with air insufflation

o Early gastric cancers (EGCA)
- Confined to the mucosa (called EGCA even if lymph nodes are positive and tumour is
confined)

o Classifications have been devised, but are descriptive only, with no prognostic value

o Intestinal type

- Polyp
- Mass

- Ulcer

- Antrum, 50%
- Body, 25%

- Cardia 25%

o Diffuse type
- Infiltrating
- Depressed
- Leathery appearance
- | distendability (infiltration of wall)

______________________________________________________________________________

Clinical Tip

o EGCA (early gastric cancer): gastric adenocarcinoma which is localized
in the mucosa plus lymph nodes)

o JGES (Japanese Gastroenterological Endoscopic Society) classification
- Endoscopic classification of gastric cancer does not correlate well
with prognosis

o Intestinal type
- Well formed glands lined by columnar / epithelial cells with intraluminal mucin

o Diffuse type
- Poorly-formed nests of infiltrating cells, with desmoplastic stromal response
- Inflammatory infiltrate
- Signet ring cells
= Intracytoplasmic mucin displacing nuclei to the periphery

o Mixed type

o Medullary
- > 50% of tumour is poorly differentiated with no fibrous stroma
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o Differential diagnosis for diffuse gastric adenocarcinoma
- Gastritis
- Reactive endothelial cells in granulation tissue
- Lymphoma

o Intestinal-type may be difficult to differentiate with severe dysplasia

Feature Dysplasia Carcinoma
- Syncytial growth pattern - +
- Back-to-back glands - +
- Single cells throughout lamina propria - +

Gastric Adenocarcinoma

© A. B. R. Thomson and J. C. Walsh

Gastric Adenocarcinoma

© A. B. R. Thomson and J. C. Walsh
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Gastric Adenocarcinoma

© A. B. R. Thomson and J. C. Walsh

Gastric Adenocarcinoma

© A. B. R. Thomson and J. C. Walsh
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Gastric Adenocarcinoma

© A. B. R. Thomson and J. C. Walsh

Gastric Adenocarcinoma

© A. B. R. Thomson and J. C. Walsh

» Histopathology

o Intestinal type
— Lauren/WHO system
— Columnar / cuboidal epithelial cells lining well-formed glands
— Intraluminal +/- intracytoplasmic mucin
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Inflamed and ulcerated gastric mucosa

o Discohesive population of malignant cells lying within ulcer slough (inset,
indicating diffuse type adenocarcinoma manifesting as a malignant ulcer.

high power),

Printed with permission: Loughrey MB, Johnston BT. Frontline Gastroenterology 2014;5:88-95.

Adenocarcinoma

Source: Choi JM, et al. PLoS ONE 2017; 12(5): e0178419.

Stomach

Surface gastric
epithelium with
intestinal
metaplasia
(goblet cells,
arrows) is lining
the surface at
the top of the
image.
Crowded
malignant
glands are
present within
the lamina
propria
beneath.
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Gastric Adenocarcinoma, Diffuse Type

© A. B. R. Thomson and J. C. Walsh

Gastric Adenocarcinoma, Intestinal Type

© A. B. R. Thomson and J. C. Walsh
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Gastric Adenocarcinoma, Intestinal Type

Courtery of Dr. Aducio Thiesen, University of Alberta
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Neoplastic Glands of Gastric Adenocarcinoma

Mitoses
Increased nuclear / cytoplasmic ratio
Hyperchromatic nuclei
o Desmoplastic stromal reaction to the infiltrating cells and glands
http://library.med.utah.edu/WebPath/GIHTML/G1027.html

o O O

Poorly Cohesive Carcinoma

Courtery of Dr. Aducio Thiesen, University of Alberta
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Signet-Ring Cell Carcinoma

» Histopathology

o Tumour cells with voluminous cytoplasm are scattered in the lamina
propria.

o Nuclei are large and eccentric.

Signet-Ring Cell Carcinoma

© A. B. R. Thomson and J. C. Walsh

o Tumour cells with varying degrees of cytoplasmic vacuolization fill
lamina propria.

o Diffuse infiltration of signet-ring cells.

232

Stomach © J.C. Walsh
A.B.R. Thomson



Signet Ring Cell Pattern of Adenocarcinoma
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o Cells are filled with mucin vacuoles
o Mucin vacuoles push the nucleus to one side (arrow)
http://library.med.utah.edu/WebPath/GIHTML/GI1029.html

Early Gastric Cancer (EGCA)

> Definition

o Gastric cancer which is T1 and N (EGCA is gastric cancer which invades no more
deeply than into the submucosa, regardless of the involvement of lymph nodes).

» Pathology
o Synchronous and metachronous EGCA
Synchronous EGCA Metachronous
(second EGCA within 1 year) EGCA
- EMR 9.2% 8.2%
- Partial gastrectomy - 2% to 8%

o EGCA with lymph node involvement
- Mucosal EGCA 2% to 3%
- Submucosal EGCA 20% to 30%
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http://library.med.utah.edu/WebPath/GIHTML/GI029.html

» Diagnostic imaging (CT scan)

o Serosal contours of gastric wall are irregular / fuzzy

o CT thickened wall

o Lymphadenopathy
- Para-pancreatic
- Para-aortic
- Para middle colic artery

o Soft tissue masses

- Spread to perigastric, omentum, peritoneum

o Below renal pedicles:
- Ovary (Krukenberg tumour)
- Pancreas
- Liver

> Clinical

¢ Give sites for metastatic gastric adenocarcinoma (gastric cancer to another site).

o Brain
—

o Thyroid

o Kidney
Adrenals
o Pouch of Douglas (aka
rectal shelf of Blumer) —
o Bladder

o

o Orbit, retina

o Skin (

Stomach

o L. supraclavicular node
-« (Virchow node)

Liver, peritoneum
Umbilicus (Sister Mary
Joseph nodule)
Ovaries (Krukenberg
tumour)

o Bone
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SO YOU WANT TO BE A GI ONCOLOGIST!

e Give the primary tumours which commonly metastasize to the stomach.

L= =

Ea

~ Melanoma ——— .
“nw; -~ Kapasi
~ Breast* i P
. . » Lung
~ Liver

- Colon —_— - Owary

- Testes

*Breast cancer is the commonest primary tumour which metastasizes to the stomach.

o Give the effect of the number of perigastric lymph nodes in the long-term survival from early
gastric cancer term mortality from EGCA.

# of Nodes Long-term Survival
0 92-95%
1to3 82-88%
4106 73%
>6 27%
235
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Gastric Stump Carcinoma
» Diagnostic imaging

Gastric Stump Cancer

© A. B. R. Thomson and J. C. Walsh

Gastric Stump Cancer

© A. B. R. Thomson and J. C. Walsh
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Gastric Stump Cancer

W e

E 4
© A. B. R. Thomson and J. C. Walsh

Gastric Stump Cancer

© A. B. R. Thomson and J. C. Walsh
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BENIGN GASTRIC ULCER

» Endoscopy

Round / oval ulcer crater

Hampton line (thin line of normal mucosa around ulcer crater)

Multiple in ~ 15% (multiple ulcers are likely benign)

Giant ulcer (> 3cm) not more likely to be malignant

Ulcer collar (wider, submucosa around ulcer, smooth, symmetrical collar of edema)

Sump ulcer (edema around ulcer may form a mass effect around the ulcer, with sharp
definition of edge with normal gastric wall, and shape that does not change with
peristalsis
- Smooth, symmetrical folds, folds run to edge of ulcer crater (ie, cross the mound of
surrounding, tapered edema)

- No nodularity / clubbing of folds

O O O O O O

o Ulcer extends beyond the normal gastric contour
o Usually-lesser curve

o Benign ulcer may penetrate / fistulize form abscess / perforate pneumoperitoneum
- Posterior wall, body or antrum
- When on lower greater curve
= ASA/NSAIDs
= Carcinoma upper greater curve carcinoma

Benign Gastric Ulcer

© A. B. R. Thomson and J. C. Walsh
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Benign Gastric Ulcer

© A. B. R. Thomson and J. C. Walsh

e Give the characterization of benign vs malignant gastric ulcer.

Benign Malignant
o Rim - Smooth border and punched - Irregular rim with step formation to
out crater the crater
- Ulcer rim soft or firm elastic - Ulcer rim elastic / firm upon biopsy
upon biopsy
o Ulcer
- Shape - Ulcer crater round or oval - Irregular ulcer crater
- Crater - Surroundings edematous or - Mucosal folds ending abruptly
later fibrotic away from the rim
- Cover - Crater covered by clean, - Crater covered by ‘dirty’ necrotic
smooth fibrinoid material material
o Folds - Mucosal folds radiating till - Folds in vicinity of the ulcer
the crater and ending at the broader, narrower, abruptly
rim ending, different in colour
o Surrounding - Surrounding mucosa evenly - Surrounded by irregular mucosal
mucosa inflamed defects or nodular elevation
o Movement - Moving upon peristalsis if - Ulcer area often rigid without
ulcer is small pliability upon peristalsis
239
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Subtypes (based upon major morphological component)
- Papillary

- Tubular

- Mucinous

- Signet ring cell

- Adenosquamous

- Undifferentiated

Immunohistochemically positive

- CK7+/CK20-

- Carcinogenic antigen (CEA)

- Epithelial membrane antigen (EMA)

Differentiation
- Moderate
- Poor

Variants
- Medullary
= > 50% poor differentiation
= No fibrous stroma
- EBV-virus associated lymphoepithelial appearance
- HCC-like

Abbreviations: EBV, Epstein-Barr virus; HCC, hepatocellular cancer

> Differential

O

O

Benign versus malignant gastric ulcer

Intestinal type gastric cancer, invasive

- Architectural glands are back-to-back

- Syncytial growth

- Single cells passing through lamina propria

Diffuse type gastric cancer
- Desmoplastic response
- Gastritis
= Reactive changes
= Granulation tissue
- Lymphoma

Stomach
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GASTRIC LYMPHOMA

» Diagnostic imaging

o May be solitary, or multiple masses
o Mass

- Ulcerative

- Infiltration

- Polypoid

- Intraluminal fungating
o May narrow stomach by infiltration
o May be localized or extensive
o Nodules (stomach; duodenum [crosses the pylorus])
o Infiltration of submucosa

o Body of stomach
- Remains distendable (compliant)
- No narrowing of lumen

o Thickened folds

» Types

o Commonest MALToma (mucosa associated lymphoid tissue); local variant of marginal
zone lymphoma

o Diffuse large B cell

» Endoscopy

Gastric Lymphoma

© A. B. R. Thomson and J. C. Walsh
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Gastric Lymphoma

© A. B. R. Thomson and J. C. Walsh

Gastric Lymphoma

© A. B. R. Thomson and J. C. Walsh

Stomach

242

© J.C. Walsh
A.B.R. Thomson



Gastric Lymphoma

© A. B. R. Thomson and J. C. Walsh

» Histopathology
o Malignant lymphoma

o Lymphoepithelial lesions (lymphocytes infiltrate and destroy epithelial structures)

Gastric Lymphoma

© A. B. R. Thomson and J. C. Walsh
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Gastric MALT Lymphoma

> Definition

o Low-grade extranodal marginal zone B cell lymphoma arising from mucosa-associated
lymphoid tissue (MALT) (Mudali S, et al., Chapter 21, Gastrointestinal and Liver Pathology,
Second edition, 2012, page 679)

» Demography
o Represent ~40% of primary gastric lymphomas
o Associated with H. pylori infection

» Endoscopy

o Size
- Large, multifocal

o Site
- Body or antrum

o Variable appearance
- Ulcer
- Nodules
- Thick gastric fold

MALT Lymphoma

© A. B. R. Thomson and J. C. Walsh
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» Histopathology

o Lymphoepithelial clusters of B-cells
- Neoplastic
= Marginal zone
- Reactive
= Follicles plus plasma cells
- Destruction of normal gastric tissue, such as gastric glands / pits

o Lymphoma cells
- Halo
- Nuclear atypia
» [rregular shaped
- Size
= Low grade most small cells
= High grade mostly large cells
- When sheets of transformed cells called large B cell lymphoma

o Infiltrates interfollicular

o Follicle
- Germinal centre invaded by lymphoma cells (follicular colonization)

o Monocytoid B-cell
- Immunoblasts

o Transformed low grade lymphoma (small = large B cells) (DLBCL)

SO YOU WANT TO BE A Gl PATHOLOGIST!
¢ Give the two cell populations which are both positive on immunohistochemistry for
CD20 and CD43.

o In MALT lymphoma, both B-cells may be positive for CD20 and CD43 on
immunohistochemistry

o Only ~50% of gastric MALT lymphomas are positive for CD20 but not for CD43

o Give the name of the laboratory study which can help to make the diagnosis of
rearrangement of MALT.

o PCR (polymerase chain reaction) demonstration of IgH

AR R
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Gastric MALT Lymphooma
.~ Nz <

Aberrant CD43 expression is a useful tool for histological diagnosis of mucosa-associated lymphoid
tissue (MALT) lymphoma. (A) Low-power view of a gastric MALT lymphoma (H&E). (B) CD20
highlights a diffuse infiltrate of neoplastic B cells (immunoperoxidase). (C) CD3 is expressed by a
small number of reactive T cells (immunoperoxidase). (D) CD43 is strongly expressed by neoplastic

B cells. As CDA43 is also expressed by T cells, this stain should always be interpreted in the context
of a CD3 stain (immunoperoxidase).

Printed with permission: Bacon CM, et al. J Clin Pathol. 2007; 60(4): 361-372.

Diffuse Large B Cell Lymphoma

» Demography

o Represent ~50% of primary gastric lymphoma
-~ 1/3 of large cell ymphomas have both large and small cells
= May represent MALT lymphoma transferred to DLBCL with areas of marginal
zone MALT type lymphoma

o These mixed small / large B cell ymphomas
- May be associated with H. pylori infection (DLBCL, 35%; DLBCL+ marginal zone MALT
cell lymphoma > 35% associated H. pylori infection
- More likely to be multifocal
- | p53/pl6
- Somatic mutations in rearranged immunoglobulin heavy-chain variable genes
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» Pathology

o Grade
- Low
* Mostly sheets of small B cells
= A few scattered large B cells
- High
= Mostly sheets of large B cells
= A few scattered small B cells

Burkitt Lymphoma

> Definition

o Aggressive B-cell lymphoma affecting Gl tract in endemic, sporadic and immunodeficiency
forms, characterized by bulky masses, and composed of a monomorphous infiltrate of
medium-sized lymphocytes with “round nuclei, finely clumped chromatin, several small
nucleoli and scant cytoplasm” (Mudali S, et al. Gastrointestinal and Liver pathology, Second
Edition, Elsevier, 2012, page 691). Recognizable at low power due to its “starry sky”
appearance which is the result of rapid proliferation and numerous apoptotic bodies /
tingible body macrophages.

» Endoscopy

o Glsite
- lleocecal (except for endemic, e.g. Africa)
- Rectum
- Stomach

o Lymph nodes
- Surrounded, but not directly affected by lymphoma tissue

» Histopathology
o Medium-sized lymphocytes
o Monomorphous infiltration
o Nuclei
-  Round
- Chromatin clumps
- Nucleoli

= Small
= Multiple

o Cytoplasm
- Scant
Basophilic
Lipid vacuoles
Granulomatous reaction

o Macrophages
- Contain apoptotic tumour cells
“Starry sky” appearance
247
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Burkett Lymphoma

Starry sky pattern, with pale appearing areas caused by tingible body macrophages
http://www.pathologyoutlines.com/topic/lymphomaburkitt. html

“Practice like you've never won. Perform like
you’ve never lost”

Bernard F. Asuncion
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GASTROINTESTINAL MESENCHYMAL TUMOURS

» Types
o Inflammatory - Spindled stromal cells cuffing small blood
fibroid polyp vessels, eosinophils, other inflammatory
cells
- Stromal cells are concentrically arranged
around blood vessels
- Loose, edematous stroma
- Centred in submucosa / mucosa
o Benign - Leiomyoma » No eosinophils
mesenchymal - Perineuroma = Requires
tumours _  Schwannoma immunostains to
establish type
o Parasitic - ldentify egg, larvae
infection - Granulomatous reaction with eosinophils
o GIST - Usually centred in musculartis propria

- Tumour of interstitial cells of Cajal

» Markers for GIST
o C-kit (a stem cell factor receptor) (~99%)
o CD34 (a hematopoietic cell progenitor cell antigen; seen in 70%)
o DOG-1 (“Discovered on GIST”)
o Smooth muscle actin (20% to 30%)

o S100 protein (rare; marker of neural differentiation)

> Genetic mutations

o Mutational activation of genes
- KIT (CD117)
- Platelet derived growth factor receptor alpha (PDGFRA)
- SDH (succinate dehydrogenase)
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e Give examples of CD117 negative Gl spindle cell tumours (20%).

o Muscle - Leiomyoma
- Leimyosarcoma

o Blood vessels - Hemangioma
o Peripheral nerve sheath - Schawannoma
o Melanocytes - Melanoma

o Note: Rarely these above tumours may be CD117 positive, but despite this the non-
GIST soft tissue sarcomas do not respond to imatinib.

» Endoscopic diagnosis
o EUS plus FNA (fine needle aspiration)

» Endoscopy

o Fat
- Lipoma
Single
Pedunculated
Antrum
Prolapsed into duodenum
Central ulceration
CT —fat
- Liposarcoma

o Muscle
- Leiomyoma
= Multiple in ~ 25%
- Leiomyosarcoma
= Usually exogastric

o Peripheral nerve sheath
- Schwannoma

o Desmoid tumour (fibromatosis)

o GIST (gastrointestinal stromal tumour) commonest stromal tumour in stomach
Usually in gastric fundus or small intestine
- Endo- (into) or exogastric (away from lumen), given a dumbbell shape

- Site
= Stomach ~70%
= Small bowel ~25%

= Colon/rectum 5%
Malignant potential
= AllGISTs > 10 mm
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o Single. Sessile or polypoid submucosal mass

o Well demarcated, but no capsule

o Overlying gastric mucosa smooth / ulcerated

o 70% of inflammatory fibroid polyps (IFPs) are in the stomach

Gastric Stromal Tumour

Printed with permission: Carmack SW, et al. Nat Rev Gastroenterol Hepatol 2009;6(6):331-41.
Distinguishing diagnosis: gastric mass with central ulceration
o Adenocarcinoma
o Lymphoma
o GIST
o Metastatic melanoma

o Ectopic pancreatic rest

« Benign GIST
o Intramural
o Intraluminal polypoid appearance
o Well-demarcated 90° angle between mass and normal gastric wall)
o Smooth — surfaced (typical of a submucosal tumour, with intact overlying mucosa)

o Body
o Similar appearance to other submucosal tumours
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« Malignant GIST

O

O

O

O

O

O

Larger

Irregular shape
Inhomogeneous
Intramural
Exophytic
Central necrosis

< Metastatic Melanoma

O

@)

O

©)

Submucosal / mucosal mass
Central ulceration

Bull's — eye (“target”) lesion
Multiple

@)

O

O

O

Distinguishing diagnosis: central depression / ulceration

Malignant GIST

Ectopic pancreatic rest (umbilication; not an ulcer, since surface is
covered with normal epithelium)

Metastatic melanoma
Adenocarcinoma

» Histopathology for GIST

o No capsule
o Mucosa over the submucosal lesion is
- Normal, or may show
- Reactive glandular epithelium
- Ulceration
- May rarely show adenoma or adenocarcinoma
- Mucosal infiltration by GIST indicates more aggressive behaviour
o Submucosa
- Lesional spindled or epithelioid cells
= Nuclei
- May be spindled or epithelioid
- Vesicular, with tapered ends
= Cytoplasm
- Eosinophilic to clear
- may contain skenoid fibres
-1 RER (on EM)
- Dense bodies (EM) within filaments in cytoplasm
- May be myxoid
- May be mixed mild inflammatory infiltrate or nodular lymphoid aggregates
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o Immunohistochemistry positive
- CD117 (CKIT)
- DOG-1
- CD34 (both GISTs and IFPs are positive for CD34)
- PDGFRA mutation in exons 12/18
- Vimentin +/-Actin (usually patchy and weak)
= Muscle-specific
= a smooth muscle

Abbreviations: EM, electron microscopy; GISTs, gastrointestinal stromal tumours; IFPs,
inflammatory fibroid polyps; PDGFRA, platelet-derived growth receptor alpha; RER, rough
endoplasmic reticulum

Gastric Stromal Tumour

o Spindle cell GIST
© A. B. R. Thomson and J. C. Walsh
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Gastric Stromal Tumour

» Differential
o 1 eosinophils
- Parasites, IFP
o Different immunostains

- Leiomyoma = Desmin

- Schwannoma = S100

- Solitary fibrous tumour = BCL-2

- Perineuroma = Claudin-1
= Glut-1
= EMA

e Both inflammatory fibroid polyps (IFP) and gastrointestinal stromal tumours (GISTs) may
have mutations in PDGFRA and be CD34 positive. Give features which help to differentiate
between the two.

Features IFPs GISTs
o Numerous eosinophils in edematous stroma +

o Spindle cells around blood vessels +
o Mitoses +
o CD117 positive +
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Leiomyoma

» Histopathology

Leiomyoma of Stomach

Showing interweaving fascicles of spindle cellswith blunted, cigar shaped nuclei and abundant
eosinophilic cytoplasm

© A. B. R. Thomson and J. C. Walsh

“The covers of the book are too far apart.”

Anonymous
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HETEROTOPIA AND METAPLASIA

Normal lobulated arrangement of
acinar and ductal structures

Submucosal heterotopia of pancreatic
acini, ducts, islet cells

Pancreatic acinar cells

» Fine basophilic granules at base of
glands

» Red granules at apex of glands

No malignant cytoarchitectural
features

No desmoplastic stromal response

Heterotopic components mixed in with
bundles of smooth muscle

o Pancreatic heterotopia

o Pancreatic acinar Like pancreatic heterotopia but
metaplasia contains the acinar component only

= Often seen in autoimmune atrophic
gastritis in association with intestinal
metaplasia but may be seen in
otherwise normal stomachs
Pancreatic heterotopia, involving islet
cells but not acini or ducts

Small microscopic nests of endocrine
cells in submucosa / mucularis propria

No desmoplastic response

o Endocrine heterotopia

Pancreatic Heterotopia (aka pancreatic ectopia or rest)

» Definition
o Pancreatic tissue found outside the pancreas, and forming intramural nodule

o Pancreatic tissue not in continuity with pancreas (synonyms: pancreatic rest, ectopic
pancreas)

o Embryological abnormality in which normal pancreatic tissue is found in other sites in the
Gl tract, such as stomach (30%)

» Demography
o Presents in children and adults
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» Endoscopy
o Single, large (up to 4 cm) polyps in gastric antrum / prepyloric area
o Smooth surface of normal gastric mucosa
o Well demarcated
o Single, small (2-4 mm) smooth surface
o Submucosa
o Hemispheric polyp (nodule, bump)
o Central dimple erosion (represents pancreatic duct)

o Any part of Gl tract
- 30% occur in stomach
- Alsorarely in
= Gallbladder
= Bile ducts
= Umbilical cord
= Mesentery
= Mediastinum
o Usually
- Single
- Sessile
- Well demarcated nodule
o Size
- 2-40 mm
o Site
- Antrum
- Prepyloric

o Surface smooth
- Central erosion / dimple (pancreatic duct)

SO YOU WANT TO BE A GASTROENTEROLOGIST!

¢ Give the Heinrich classification of pancreatic heterotopia.

Types
All pancreatic cell types (total)
Ducts (canalicular)
Acinar cells (exocrine)
Islet cels (endocrine)
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Pancreatic Heterotopia

Printed with permission: Carmack SW, et al. Nat Rev Gastroenterol Hepatol. 2009;6(6):331-41.

» Histopathology

O

Endoscopic mucosal (superficial) biopsies may be normal, because pancreatic
heterotopia is submucosal

Lobulated arrangement of pancreatic tissue (ducts, acini, islet cells), tan-colored,
circumscribed nodule in submucosa or muscularis propria

Small nests of pancreatic tissue - Lobulated structure Admixed with smooth
- Acinar and ductal cells | muscle bundles
Immunohistochemistry - Pancreas markers
= Exocrine - Amylase, lipase, trypsin
= Endocrine - Chromogranin A, glucagon,

insulin, somatostatin

Pancreatic duct adenocarcinoma may develop from heterotopic pancreatic tissue
- Stromal desmoplastic response = Malignant cytoarchitecture
- Acinar cells, fine granules = Apex - Reddish (acidophilic)
= Base - Bluish (basophilic)

Often submucosal
Heinrich types of heterotopia
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« Type / classification

I All cell types
- Most common
- No desmoplasia
- Heterotopic components are mixed with bundles of smooth muscles

Il Canalicular (duct)
Il Exocrine (acinar cell)

IV Endocrine (islet cell)
- Veryrare
- No stromal response

o Note
- Very rarely adenocarcinoma may develop in ductal cells

Pancreatic acinar metaplasia of Stomach

Printed with permission: Carmack SW, et al. Nat Rev Gastroenterol Hepatol 2009;6(6):331-41.
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Pancreatic Heterotopia of Stomach

o Histology of the muscular gastric wall and the normal heterotopic pancreatic tissue in the
subserosa (A) and tissue nodule in the omentum (B), with respective imunostaining for
the neuro-endocrine markers chromogranin A (C), insulin (D) and glucagon (E), showing
normal exocrine pancreas and Langerhans islets, with normal distribution of
neuroendocrine cells, as well as insulin and glucagon expressing cells; the proliferation
index was also normally low as displayed by the Ki-67 staining (F) (immune staining in
brown).

Printed with permission: Guimaraes M, et al. BMC Surg. 2013;13:56.

e Special studies

o Immunostains for acinar (trypsin, chymotrypsin) and islet (synaptophysin, chromogranin)
cells

» Differential
o Pancreatic acinar metaplasia
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Paneth Cell Metaplasia

» Histopathology
o Part of intestinal metaplasia

o May sometimes see Paneth cells even when goblet cells are not seen

Paneth Cell Metaplasia of Stomach

o The granules in Paneth cells are large, red (acidophilic) and supranuclear

Courtery of Dr. Aducio Thiesen, University of Alberta
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GASTRIC AMYLOID

> Definition

o Extracellular, eosinophilic, dense sheets of non-branching 7.5-10 nm diameter fibrils of
B-pleated protein in the gastric lamina propria, submucosa, muscularis propria, vessel
walls or nerve trunk of most persons with systemic amyloidosis

o Gl amyloidosis is a very common finding in systemic amyloidosis and consists of
extracellular deposits of dense, homogeneous, acellular, eosinophilic non-branching
fibrillary B-pleats of protein ~ 10 nm in diameter in any / all layers of the wall of the Gl
tract, as well in liver, spleen and kidney, including walls of blood vessels, and nerve
trunks.

» Diagnostic imaging

o Gastric wall
- 1 thickness
- | distention

o Erosions
o Ulcers
o Mass

o Serum amyloid P component scan
- Amyloid deposits in other tissues, e.g.,

= Kidney
= Liver
= Spleen

» Endoscopy
o Thick gastric rugae / folds
o Erosion / ulcer

o Mass

o

“Waxy” appearance of involved area
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Gastric Amyloid

A

Kjonn: , - Alder:
Fadselsdato:  «
11/07/2012
10:46:38

Cvpd

N’ WAS

Source: Fossmark R, et al. Case Reports in Gastrointestinal Medicine, vol. 2013, Article ID
525439, 3 pages, 2013. doi:10.1155/2013/525439

» Histopathology

o Site
- Patchy, or diffuse

o Extracellular deposits
- Reddish, glassy
- Homogenous

o Layer
- Lamina propria
- Submucosa
- Muscularis propira
- Nerve trunks
- Vessels
Slit-like space in deposits
High diagnostic yield from biopsies of stomach or rectum
Amyloid deposits
- Vessel walls — fragile, leaky, bleeding
- Muscle, nerve — dymotility
- Lamina propria (AA), submucosa, and muscularis propria (AC)
- Dense, homogeneous eosinophillic (red) deposits with Congo red
- Polarized light shows birefringence

o Apple-green birefringence on Congo red stain using polarized light confirms amyloid
o Also often present in blood vessel walls
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Feature AA AL
o Age

- Younger
o Poor prognosis

o Site of amyloid
- Lamina propria +
- Muscularis propria, submucosa

o Resistant to potassium permanganate
o Immunostains positive for light chain k or A

SO YOU WANT TO BE A GASTROENTEROLOGIST!

The Congo red stain makes amyloid red in white light, whereas polarized light shows apple-
green birefringence.

e  Give the role of potassium permanganate, Masson trichrome, and CD138, kK and A
antibody immunostains in the histopathological investigation of the patient with
suspected gastric amyloidosis.

o Potassium permanganate

Amyloid Pretreatment with Congo Red Stain
Potassium Permanganate (after prestain)

AL + +

AA + -

- If deposit is red with congo red (white light), the deposit is amyloid. Then, if the
tissue is prestained with potassium permanganate and the Congo red is negative,
the amyloid deposit is AA.

o Masson trichome
- Collagen / hyaline are positive by Masson trichrome stain (MT), and Congo red
(CR) negative
- Patient with possible atherosclerosis or scleroderma, tissue staining with MT is
positive and CR is negative, helping to exclude amyloidosis

R T T T T R T T R T
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SO YOU WANT TO BE A PATHOLOGIST!

¢ Give the classification of six types of amyloidosis, their precursor proteins, and
common disease associations amyloid precursor protein.

Classification Amyloid precursor protein
o AA Serum amyloid-A protein
o aB B-precursor protein
o AIAPP Islet amyloid polypeptide
o AL Immunoglobulin light chains k or A
o ATTR Transthyretin
o B2 Microglobulin
System AA AL ATTR AIAP oB B2
o Nerve
- Neuropathy +
- Alzheimer disease +
o Heart
- Cardiomyopathy + + +
o Lung
- Bronchiectasis +
- 1B +
o Kidney
- Nephrotic syndrome +
- Longterm hemodialysis +
o Endocrine (diabetes +
o Hematology
- Myeloma, lymphoma +
o Musculoskeletal
- Rheumatoid arthritis + +

Stomach

- Familial Mediteranian fever +
Gl

- Crohn disease +
- Other GI conditions +

Hepatosplenomegaly

Macroglossia
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Gastric Amyloid — waxy pink deposits (arrows)

Courtesy of Dr. Aducio Thiesen, University of Alberta

Gastric Amyloid
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Courtesy of Dr. Aducio Thiesen, University of Alberta
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Gastric Amyloid
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Courtesy of Dr. Aducio Thiesen, University of Alberta

Gastric Amyloid (Congo red stain)
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Courtesy of Dr. Aducio Thiesen, University of Alberta
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> Differential

< Amyloid

.0

Atherosclerosis

L)

7
0.0

Systemic
sclerosis

7
0.0

Ischemic
gastritis

% Collagenous
gastritis

Stomach

@)

Deposit

- Extracellular
- Dense

- Homogenous
- Acellular

- Eosinophilic

Location

- Lamina propria

- Submucosa

- Muscularis mucosae or propria Vessels

Hyalinization of artery may look eosinophilic like
amyloid

Stain Amyloid Atherosclerosis

Congo red + -

Masson trichrome - +
(blue) (collagen)

Fibrosis of submucosa and muscularis propria

Masson trichrome positive, Congo red negative

Lamina propria

Ischemic injury

- Erosions

- Exudate

- Microcryptitis (“withered” crypts)

No eosinophilic, dense, globular extracellular
(amyloid) deposits

Thickened subepithelial collagen band appears as
eosinophilic material usually confined to just below
the surface epithelium

May contain entrapped blood vessels +/-

inflammatory cells
Masson trichrome positive, Congo red negative
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MISCELLANEOUS GASTRIC CONDITIONS

Gastric Xanthoma

> Definition
o Clusters of lipid-filled macrophages in the lamina propria

o Small sessile, multiple, yellow / white nodules usually seen in the gastric
antrumSynonyms — gastric xanthelasma or lipidosis

» Demography
o Usually males in their 60s

o Not associated with
- Dyslipidemia
- Xanthelasmas of skin

» Endoscopy

Small (1-5 mm), sessile nodules

Single or multiple

Pale yellow nodules / plaques

Mostly along lesser curve, prepyloric antrum, or at a gastric stoma
Site

- Antrum, prepyloric

- Lesser curve
- Gastric stoma

Surrounding mucosa may be normal

May be associated with other gastric pathology, e.g.,
- Ulcer

- H. pylori infection

- Post gastric surgery

o Foamy macrophages
- Lamina propria
- Cytoplasm filed with lipids
- Nuclei “bland” (“non-descript”)
o Special (lipid) stains
- QOil red O (on fresh frozen tissue)
- Sudan black
- Consider special stains to rule out infection: PAS for Whipples disease, ZN for
Mycobacterium Avium Intracellulare

o Immunohistochemistry
- CD68 — confirms macrophages
- Cytokeratin — negative, rules out signet ring cell carcinoma (certain cases)
- S100 - negative, rules out granular cell tumour

O O O O O
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Gastric Xanthoma

Printed with permission: Carmack SW, et al. Nat Rev Gastroenterol Hepatol. 2009;6(6):331-41.
doi: 10.1038/nrgastro.2009.70.

» Histopathology

o Clusters of “foamy” macrophages, from the 1 lipid in the cytoplasm usually in lamina
propria

o Central bland nuclei

o No increased mitosis

o Associated with

Stomach

Cholestasis

Reactive (chemical) gastropathy

Chronic atrophic gastritis with intestinal metaplasia
H. pylori (48%)

Gastric ulcer, cancer, surgery (Bile gastritis)
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Gastric Xanthoma with foamy macrophages (arrows)

Courtery of Dr. Aducio Thiesen, University of Alberta

Gastric Xanthoma
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Courtery of Dr. Aducio Thiesen, University of Alberta

Stomach
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Gastric Xanthoma (immunostain for macrophages)
\ -

- / ‘4_ -_-".'Q\'

© A. B. R. Thomson and J. C. Walsh

> Differential

¢ Give how the foamy macrophages on H&E are differentiated from other gastric conditions
infections and neoplastic conditions

o Infection

- MAI = Acid-fast

- TB = Acidfast

- Tropheryma whipplei = PASH+, diastase resistant

(Whipples disease)

- Leprosy = Acid-fast
o Neoplasm

- NETs = Clear cell variant (very rare)

= Mimic xanthoma, but are positive for chromogranin and
synaptophysin

- Granular cell tumour = Clusters of cells in submucosal and lamina propria
= Cells polygonal, cytoplasm eosinophilic and granular
= Nuclei centrally positioned
= Positive for S-100

- Signet ring = Cytoplasm
cellcarcinomas - Mucin vacuoles push nuclei to the side (“eccentric” nuclei)
- 1 nuclear atypia and mitoses
= Nuclei

= Positive for Cytokeratin

Abbreviations: MAI, mycobacterium avium intracellulare; TB, tuberculosis; PAS, periodic acid Schiff
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NON-NEOPLASTIC GASTRIC FILLING DEFECTS

Gastric Bezoar

» Endoscopy

© A. B. R. Thomson and J. C. Walsh

Ectopic Pancreatic Rest

O

O
O
O

Round filling defect submucosal
Central umbilication (not an ulcer)
Distal stomach

Associated with concurrent pancreatic disease
- Pancreatitis

Pseudocysts

- Adenoma

Carcinoma

Pseudotumour

o

History of surgical fundoplication

Gastric Varices

o Filling defects in fundus
- Polypoid
- Lobul
- ated (bunch of grapes)
- Serpentine
o Multiple
Stomach

Mottled, soft tissue mass
(plain film)

o Filling defect
o Mottled, variegated

appearance

o Not attached to gastric wall
o Moveable
o Barium collects in

interstices of the concretion
of ingested material
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SMALL BOWEL
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NORMAL
MICROSCOPIC VIEW OF THE WALL OF THE SMALL INTESTINE

Cells at tip
Lumen undergo apoptosis
o J and slough into
“ lumen
e | A
Enterocytes —_
o7 =
— H
— - -
Endocrine (o | =] Villus
cell (o | o] region
o Bl G
= >
2 on Turnover
o % 3-5 days
J B
e
pa=
Mucin-secreting n
blet cell
a ; Crypt
‘ region
-
m —

Cells mature as they
migrate up to the
villus region

Adapted from: Medical Physiology, Second Edition, Boron Walter F. and Boulpaepemile L.
2009; Figure 44-1, page 934; and Figure 2-23, page 45; and Sleisenger and Fordtran’s
Gastrointestinal and Liver Disease, Figure 99-3, page 1678, Ninth Edition, 2010; and
Sleisenger and Fordtran’s Gastrointestinal and Liver Disease, Figure 99-3, page 1678; and
Figure 99-2, page 1676, Ninth Edition, 2010
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» Duodenum, Normal

O

O

Crypt mitoses present; crypt nuclei uniform.

Intraepithelial lymphocytes regularly dispersed, approximately 1 per
5 epithelial cells or less.

Plasma cells in lamina propria.

No neutrophils.

Smooth muscle strands extend into villus.

Tall columnar absorptive and goblet cells with basal nuclei.

Well-oriented specimen with longitudinally sectioned crypts and more than 4 villi in a
row.

Villus-to-crypt ratio 3:1
Brunner glands empty into crypt bases.

Specimen is not perfectly oriented centrally, as evidenced by tangentially sectioned
crypts.

Normal Duodenum

Villus (3)

Crypt (1)

Normal V / C (villus / crypt depth) ratio = 3:1
© A. B. R. Thomson and J. C. Walsh
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PEPTIC DUODENITIS AND ULCERATION
» Diagnostic imaging

Duodenitis

o Barium filling of two ulcers in the
first portion of the duodenum
(please see arrows)

© A. B. R. Thomson and J. C. Walsh

Duodenitis

© A. B. R. Thomson and J. C. Walsh
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Duodenitis

© A. B. R. Thomson and J. C. Walsh

Duodenitis

© A. B. R. Thomson and J. C. Walsh

Small Bowel

Barium filled
ulceration in
duodenum (please
see arrow)

o The “Arrrow
Sign” patient
with chronic
dyspepsia
- Area of

deformity or
- Overfilling
defect
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Duodenitis

© A. B. R. Thomson and J. C. Walsh

» Endoscopy

We must not forget peptic ulcer disease may involve the small intestine, i.e., the duodenum.
Don’t be surprised to be asked to interpret a duodenal biopsy from a patient with H. pylori-
associated chronic active gastritis.

o Architecture

o Epithelium

o 7 inflammation
chronic and active

Small Bowel

Blunt villi

Reactive and regenerative changes (loss of mucin, surface
epithelial cells appear more cuboidal, more blue than pink),
may be associated neutrophils

Damage

Gastric foveolar metaplasia

Brunner gland hyperplasia

Vacuoles in enterocytes (normal findings of neutral lipid,
PAS-negative, fat stain-positive)

H. pylori may be seen on luminal surface of metaplastic
foveolar epithelial cells

Edema

Erosion / ulceration

The above changes may also be seen at edge of peptic ulcer

Especially in lamina propria (“duodenitis”)
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Duodenitis

Previous upper Gl bleed, H. pylori positive, treated with triple therapy but dyspepsia persists
© A. B. R. Thomson and J. C. Walsh

Duodenitis

© A. B. R. Thomson and J. C. Walsh

Findings Metaplastic Foveolar Gastric Gastric
Epithelium (Peptic Duodenitis) Heterotopia
o Parietal cells - +
o Mucinous surface epithelium + +
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Duodenitis

Flattened duodenal villi with gastric foveolar metaplasia (arrow) (H&E 100X)
© A. B. R. Thomson and J. C. Walsh

Active Duodenitis

.

Numerous neutrophils within the surface epithelium and lamina propria (H&E 200X)
© A. B. R. Thomson and J. C. Walsh
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ENTEROPATHIES

Celiac Disease (CD; Gluten Sensitive Enteropathy [GSE])

> Definition

o A chronic autoimmune disease affecting all parts of the Gl tract as well as many

extraintestinal organs, which may result in persons who are HLA DQ2 or 8 positive and
consume gluten in their diet, which causes activation of CD4+ T lymphocytes and
release of pro-inflammatory cytokines

Enteropathy associated with HLA-DQ2/8-mediated lymphocytic reaction to dietary
gluten, associated with serological markers of damage such as tissue transglutaminase,
which may result in compatible changes in the small bowel mucosa, sometimes resulting
in gastrointestinal or extra-gastrointestinal symptoms and nutrient deficiencies and
improve with the introduction of a gluten-free diet.

o Children

- Presence of morphological changes in jejunal mucosa
- Morphological improvement upon gluten withdrawal
- Exacerbation after reintroduction of gluten

o Adults

- Presence of morphological changes in jejunal mucosa

- Unequivocal clinical and biochemical response to gluten withdrawal (morphological
improvement)

» Demography

O

(@]
o
o

F>M
Mean age of diagnosis in adults 20-40 yr
Incidence N. America, N / NW Europe ~ 1%

Growth failure may occur in children with undiagnosed celiac disease, and catch-up
growth may be incomplete after introducing a gluten-free diet. Anti-pituitary antibodies
(APA) occur in 42% of newly diagnosed celiac youths (30% high and 70% low titer of
APA), and may also be associated with low level of IGF-1 (Devecchio et al, AJG 2010;
105: 691-6).

In Europe, the standard mortality rate of persons with symptomatic celiac disease is
increased and varies from 1.26 in Finland to 3.6 in Sicily (Biagi & Corazza, 2010).

» Diagnostic imaging

O

O

O

Dilation of small bowel lumen

Mucosal fold thickening

Flocculation of barium on small bowel on X-ray
Thin, straight folds

Loops dilated
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o Hypersecretion (flocculation of barium)
- Reversal of normal jejunal and ileal pattern
- Normal jejunum (> 3 folds per jejunum)
- Abnormal jejunum (“ilealization”; < 3 folds per inch)
“jejunization” of ileum
“llealization of jejunum
Loss of jejunal mucosal marking leaving featureless tubular bowel (“moulage” sign, i.e.,
molded, casted structure)
o Strictures (from previous jejunoileitis)

- Absent
- Featureless bowel

o Folds
- Thickened

o Stricture (from previous jejunoileitis)
- Smooth
- focal

o Cavitary lymph node system, with hyposplenism
o Celiac disease plus lymphoma

o Ulcerating jejunoileitis
- Multiple ulcers
o Intussusception (transient)
“coiled-spring” appearance

Celiac Disease

o T2-weighted coronal Fiesta image in celiac disease showing
— Jejunal fold pattern reversal
— Note the | number of jejunal folds and 1 number of ileal folds in the ileal loops

Printed with permission: Masselli G, et al. Abdom Imaging. 2010;35(4):399-406.
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Celiac Disease

Coronal (A) and axial (B) T2-Haste images of a celiac patient show smooth thickening of jejunal
ileal loops (arrows).

Printed with permission: Masselli G, et al. Abdom Imaging. 2010;35(4):399-406.
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» Endoscopy

o The endoscopic features of CD (scalloping of the muscosal folds, less prominent folds,
fissures, and a nodular / mosaic pattern) are only 59% sensitive but 92% specific for CD

o The rate of complete enteroscopy is three times higher with double than with single
balloon enteroscopy (66% vs 22%) (May et al., 2010; 105: 575-81).

o Small bowel (duodenal folds)
— Scalloping
— Effacement

o Flattened, scalloped circular small intestinal folds
o Partial / total villous atrophy

o Chromoscopy with methylene blue 1%, indigo-carmine
- Reduction in number or loss of Kerkring’s folds
- Scalloped fold appearance (transverse linear clefts on the dome when viewed
tangentially)
- Mosaic pattern (geometric reticular pattern)
- Visible vascular pattern

Gluten Sensitive Enteropathy

o Scalloping or absence of duodenal folds on EGD alerts the endoscopist to the possibility
of celiac disease, and triggers the recognition of the need to take at least 6 mucosal
pinch biopsies from D2 and / or D3 (second and third part of duodenum) as well as D1
as this is sometimes the only area of involvement.

© A. B. R. Thomson and J. C. Walsh
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e Give causes of duodenal scalloping other than celiac disease.

o Other “sprues” - Tropical sprue
o Infections - Giardiasis
- HIV infection

- Eosinophilic enteritis

o Systemic disease Amyloidosis

» Histopathology

O

O o o o

Mucosal architecture
— | height of villi
— 1 depth of crypts
— 1 IEL (intraepithelial lymphocytes)
= Starts in tips of villi
= CD3 immunostain-positive for T cells

Enterocyte changes

- Columnar - cuboidal cells
- Basal & central nuclei

- 1IELs/ 1 CD3cells

Chronic inflammation

Patchy or diffuse increase in lamina propria plasma cellsComplications

— 1 risk, small intestinal
= T cell ymphoma (EATL) Adenocarcinoma of upper or lower Gl tract
= (Ulcerative) ileojejunitis

Mild / moderate / severe villous blunting

Crypt hyperplasia

Active inflammation often also present

May be ulceration and fibrosis (ulcerative jejunoileitis)

+ Grading / Classification — Marsh-Oberhuber criteria (not used in everyday practice)

Grade | :Intraepithelial lymphocytosis (>40/100 enterocytes)
Grade Il :Intraepithelial lymphocytosis and crypt hyperplasia
Grade llla : Partial villous atrophy

b : Subtotal villous atrophy
llic - Total villous atrophy

Grade IV :lIrreversible hypoplastic / atrophic changes

Note: villous “atrophy” is a misnomer. The villi are blunted by direct toxic injury.
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Celiac Disease, Marsh |

© A. B. R. Thomson and J. C. Walsh

Celiac Disease, Marsh |

o TIELs>40/
100 enterocytes

o Normal villous
architecture

© A. B. R. Thomson and J. C. Walsh
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Celiac Disease, Marsh ||

o 1IELs>40/100
enterocytes

o Crypt
hyperplasia

Courtery of Dr. Aducio Thiesen, University of Alberta

Celiac Disease, Marsh 11IB

*’l o Subtotal villous
flattening

289

Small Bowel © J.C. Walsh
A.B.R. Thomson



Celiac Disease, Marsh IlIC

o Total villous

flattening
Courtery of Dr. Aducio Thiesen, University of Alberta
Celiac Disease, Marsh IlIC
.J’ ‘; ~ X
© A. B. R. Thomson and J. C. Walsh
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e Give the early subtle cellular histological changes of celiac disease.

O

O

O

O

Villus enterocytes -

Crypt cells -
Tight junctions -
Immunocytes -

Reduced BBM

Cuboidal shape

Cytoplasm more basophilic

Basal polarity of nuclei lost

Lysosomes large

Endoplasmic reticulum decreased
Vacuoles in cytoplasm and mitochondria

1 mitosis
Abnormal

1 IEL

1 CD8+ T cells

1 lymphocytes (> 40 / hpf)

= IgA, IgM, IgG producing

= 1 CD4+ T cells in lamina propria
1 PMNSs and eosinophils

o Severe celiac disease on duodenal biopsy
- May look like colon, but if you see Brunner’s glands-must be duodenum

Note that in celiac disease the small bowel mucosal biopsy is compatible with the
diagnosis, but is not pathognomonic.

Abbreviations: BBM, brush border membrane; IEL, intraepithelial cell; PMNSs,
polymorphonuclear cells (aka neutrophils)

O

¢ Give conditions other than celiac disease where there may be an increased density of small
intestinal intraepithelial lymphocytes (IELs), on the small bowel mucosal biopsy.

No Villous Shortening, 1 IELs Villous Shortening, 1 IELs

O

O

Celiac disease

Tropical sprue

- Celiac disease

- Tropical sprue

Autoimmune diseases / conditions - Collagenous sprue
- Protein intolerance (cow’s milk or soya milk)
- Common variable immunodeficiency
Microscopic colitis

Crohn disease

Non-steroidal anti-inflammatory drugs

Small intestinal bacterial overgrowth

Helicobacter pylori gastritis

Post-infectious diarrhea

Abbreviations: CD, celiac disease; IELs, intraepithelial lymphocytes

Small Bowel
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e Give conditions causing malabsorption that are usually excluded by a normal small bowel
biopsy.
o Sprue (actually, not always — patchy, treated, immunosuppression, potential — Anti tTG

positive: small bowel biopsy maybe truly normal histologically, or histologically normal in the
biopsies taken, but disease is patchy so lesions were “missed” due to sampling error)

o Hypogammaglobulinemia
o Whipple disease (except in very rare circumstances with only CNS infection)

o Common errors
- Very mild celiac
- The subtle 1 IELs (intraepithelial lymphocytes) is missed
- 4 to 6 duodenal or jejunal mucosa biopsies should be taken, although beware
= The mucosal biopsy may be compatible with celiac disease, but there are no
histologic features which are pathognomonic

Collagenous Sprue

o H&E stain of a duodenal biopsy showing collagenous sprue.
- The subepithelial collagen band is slightly thickened (arrow)

© A. B. R. Thomson and J. C. Walsh
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Collagenous Spruce

2N

.

=T

Prominent
subepithelial
collagen band
(*). Villous
atrophy,
epithelial
detachment (**)
and lamina
propria vessels
entrapped in the
collagen band
(black arrow)
are also shown
(original
magnification A
x100, B x200).

e Give factors which support the diagnosis of CD in patients with an increased density of
intraepithelial lymphocytes (IELs) but no villous shortening, on the small bowel mucosal
biopsy.

O

Family history of CD

Concomitant autoimmune
conditions

HLA DQ2 or DQ8 positive

Increased density of villous tip
IELs

Increased density of vy + IELs

Gluten dependence /
response

Increased risk of CD to
approximately least 15% of first-
degree relatives are affected
(1/100 — 15/100)

Increased risk of CD to ~ 5%

Sensitivity 84%, specificity 91%
Sensitivity 84%, specificity 95%

High sensitivity, low specificity,
high negative predictive value

Should be ascertained by gluten
challenge after gluten-free diet

Printed with permission: Collins P, Wahab PJ, Murray JA. Best Pract Res Clin Gastroenterol
2005; 19(3): pg 347.
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For the following conditions which may be associated with a “sprue-like” lesion, give the

histological features which may be used to distinguish the condition from celiac disease.

Cause of Malabsorption

Histological Features

Abeta-lipoproteinemia

o

Amyloidosis

o

o Collagenous sprue
o Crohn disease

o Eosinophilic gastroenteritis

o Infection (enteric)

o Lymphangiectasia
o Lymphoma
o Mastocytosis

o Mycobacterium-avium
complex infection (MAC)

o Whipple disease

Large lipid droplets

Congo red-stained deposits with apple-green
birefringence in polarized light; usually present in
blood vessels, sometimes in lamina propria /
submucosal stroma

Thickened collagen band below atrophic epithelium

Epitheloid granulomas, and characteristic focal /
patchy inflammation

dense eosinophilic infiltration with sheets of
eosinophils, often extending through the
muscularis mucosae

Organism seen on histological examination (e.g.,
Giardia lamblia, Cryptosporidium, Strongyloides,
TB, HIV)

Ectatic lymph vessels, fat in lymphatics
Clonal expansion of lymphocytes
Diffuse infiltration with mast cells

Acid-fast bacilli, foam cells, PAS positive, diastase
sensitive staining in macrophages

Acid-fast bacilli, foam cells, PAS positive, diastase
resistant staining in macrophages

Adapted from: Freeman HJ. Can J Gastroenterol 2008; 22(3): pg. 277.

e Give the differential diagnosis of PAS positive staining on small bowel biopsy.

o MAC (Mycobacterium-avium complex) infection

o Whipple disease (diastase resistant)

o Patient with fatty diarrhea (steatorrhea) has a small bowel biopsy showing “vacant spaces”
which stain positive with a lipid stain. Give 3 causes.

o Abetalipoproteinemia
o Cholesterol embolization

Small Bowel
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» Differential diagnosis

¢ Give the differential diagnoses of a “sprue-like” small bowel biopsy in a patient suspected of
having CD.

o Celiac disease and its variants
o Infection

Post viral gastroenteritis

Giardiasis

Small intestinal bacterial overgrowth (stasis syndrome)
HIV (immunodeficiency syndromes)

MAC (Mycobacterium-avium complex infection)
Cryptosporidium

Strongyloides

Tropical sprue (infectious agent suspected)

Whipple disease

Histoplasmosis

o Infiltration

Amyloidosis

Benign tumour

Malignant immunoproliferative small intestinal disease (IPSID, i.e., alpha chain
disease), lymphoma

Mastocytosis

Waldenstrom macroglobulinemia

Xanthelasma

o Immune

Crohn disease
Eosinophilic gastroenteritis
Graft-versus-host disease
Hypogammaglobulinemia

o Food

Food protein hypersensitivity (rye, barley, egg, fish, rice, poultry, cow’s milk, soy,
other proteins)

Oats-induced villous atrophy

Folate, cobalamin, zinc deficiency

Protein-calorie malnutrition

o Drugs, radiation

NSAIDs, colchicine, neomycin, chemotherapy
Radiation

o Miscellaneous

Zollinger-Ellison syndrome (ZES)
mesenteric lymph node cavitation syndrome
a-B-Lipoproteinemia
Lymphangiectasia
Microvillus inclusion disease (children)
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¢ Give causes of diarrhea malabsorption with biopsy-demonstrated villous atrophy but normal

numbers of IELs (villous shortening, N-IELS).

O

©)

Variants of celiac disease

- Non-responsive celiac disease (NRCP, 1°/ 2°)

- Refractory celiac (RCD)
- Ulcerative jejunoileitis
GI conditions

- Radiation enteritis

- Immunoproliferative small intestinal disease

- Crohn disease

- Eosinophilic gastroenteritis

- Autoimmune enteropathy
- Whipple disease
Infection

- Tuberculosis (including atypical)

- HIV/AIDS
Immunodeficiency

- Common variable immunodeficiency syndrome

TPN (total parental nutrition)

Printed with permission: Daum S, Cellier C, Mulder CJJM. Best Pract Res Clin Gastroenterol
2005; 19(3): pg. 415.

¢ Give the conditions other than celiac disease that may be associated with small bowel total villous
atrophy

O

O

O

Chronic enteric infections
Tropical sprue

Bacterial overgrowth
Cow milk intolerance
Soy protein intolerance
Eosinophilic enteritis
Immunoglobulin deficiencies
Kwashiorkor

Malignant lymphoma
Collagenous sprue
Whipple disease
Giardiasis

Small Bowel
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Autoimmune Enteropathy (AIE)

> Definition

o Rare autoimmune disorder in which anti-enterocytic antibodies destroy the mucosa of
the small intestine, leading to prolonged secretary diarrhea and malnutrition.

o Immune-mediated damage to the architecture and mucosal cells of the small intestine
especially of infants, caused by autoantibodies against self-antigens such as anti-
enterocyte antibodies, with autoantibodies also directed against the pancreas, thyroid,
and red blood cells (hemolytic anemia).

» Demography
o Usually affects infants and young children (has been described in adults)

» Gross / endoscopy
o May involve all of the Gl tract
o Worse disease is in small bowel
o Range of mucosal changes from normal to redness to diffuse ulceration

SO YOU WANT TO BE A GASTROENTEROLOGIST!

Autoimmune enteropathy (AIE) may be associated with the IPEX syndrome.
e Give the features of the IPEX syndrome.

Immunodysregulation
Polyendocrinopathy
Enteropathy (AIE-like)
X-linked inheritance

» Histopathology

o Villus (blunting atrophy) o No Paneth Cells
o Crypts o Lamina propria
— Apoptotic bodies - 11 lymphoplastic infiltration

o No goblet cells
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Common Variable Immunodeficiency

There is marked villus blunting; the inflamed lamina propria contains a lymphoid follicle but no
plasma cells (H&E 200X)

© A. B. R. Thomson and J. C. Walsh

Common Variable Immunodeficiency

There is marked villus blunting; the inflamed lamina propria contains a lymphoid follicle but no
plasma cells (H&E 400X)

© A. B. R. Thomson and J. C. Walsh
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Common Variable Immunodeficiency

Giardia are present at the luminal surface (arrow, H&E 200X)
© A. B. R. Thomson and J. C. Walsh

o

Intact villous architecture
- No prominence of crypt apoptosis

- Mild lamina propria chronic inflammation.
Moderate villous blunting

Prominent crypt apoptosis
Marked loss of goblet cells

Subsequent to immunosuppressant therapy and resolution of the patient’s

- Villi remained mildly blunted with increased chronic inflammation and rare crypt
apoptosis (not shown)

Goblet cells remained absent.

¢ Give the small intestinal histopathological differences in the two types of common variable
immunodeficiency (CVID).

O

With anti-enterocyte antibodies (AEA)
— ldentical to autoimmune enteropathy (AIE)

Without AEA
— Villus atrophy
— Crypts some destruction
— Mucosa
= 1 1EL/ 1 IEN (intraepithelial neutrophils [PMNs})
— Lamina propria
= | Plasma cells
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> Differential

CVID Autoimmune

Enteropathy
o Villus atrophy +++ +
o Crypt destruction + +
- 1 crypt apoptosis + +
o |ELsin crypts - 1
o 1IEL/ 1 IEN in surface ++ +
o Lymphoplasmacytosis in lamina propria ! 0
o Antienterocyte antibodies + +

Tropical Sprue

> Definition

o Tropical sprue is a primary malabsorption syndrome that occurs in visitors to or residents of

the tropics.

» Demography

o Common in a 30° latitude north and south of the equator, but curiously less common in

- Caribbean =  Jamaica

=  Bahamas
- Asia = China

= Middle East

o Seen in permanent residents of these areas, as well as in travellers who have lived in

the area for 2 wk to 4 wk

» Diagnostic imaging: non-specific
o Dilation of small bowel lumen
o Mucosal fold thickening

o Flocculation of barium on small bowel on X-ray

» Histopathology

o The EM (electron microscopy) demonstration in small bowel biopsies of viral particles
resembling human enteric coronaviruses is likely not related to the pathogenesis.

o Small bowel mucosal biopsies (sprue-like)

Small Bowel
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Tropical Sprue

o Marked intraepithelial
lymphocytosis

o No marked eosinophilic
infiltration

o Negative serology for tissue
transglutaminase (tTG)

Abbreviation: tTG, tissue transglutaminase
Printed with permission: Lauwers GY, et al. Mod Pathol. 2015;28 Suppl 1:522-9.

> Differential

A person with Caucasian ancestry who has lived in India for 2 years returns to their home in
Northern England. While in India they developed diarrhea which was thought to be due to
tropical sprue, so was treated with tetracycline 250 mg po qgid for 3 months plus folic acid. Their
small bowel biopsy is compatible with celiac disease, and their HLA DQ?2 is positive.

¢ Give the manner in which celiac sprue can be distinguished from tropical sprue.

o HLA-DQ2 or 8 are required in order for celiac disease to develop, but about 30% of
healthy Caucasians are positive for HLA-DQ2 or 8, so this doesn’t prove they have
sprue, but the absence of HLA-DQ2 or 8 proves they don’t have celiac disease.

- Non-HLA-DQ2 or DQ8 celiac disease is rare, but is being reported.

o Some persons with sprue-like symptoms and normal celiac serology will respond to a
gluten-free diet; they are thought to have non-celiac gluten-sensitivity (NCGE).

o The symptoms of tropical sprue may resolve spontaneously, and relapses / recurrences
occur in about 20%, so the relapse of symptoms does not prove the original diagnosis of
tropical sprue was incorrect.
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o So how do you proceed? The key is to help the patient, to undertake measures which
reduce symptoms and improve the quality of their life

- Place the patient on a strict gluten-free diet for 6 months, and correct nutrient
deficiencies (especially folic acid) as well as malnutrition

- Ifthe tTG level was initially increased and falls, as well as the symptoms improve
greatly, continue the gluten-free diet.

- If the tTG was initially normal and if the gluten-free diet failed to help the patient’s
symptoms, then give a retreatment course of antibiotics (e.qg., tetracycline).

- Don’t forget that the patient could have another diagnosis such as SIBO, bile salt
wastage, microscopic colitis; and don’t forget screening colonoscopy.

Microvillus Inclusion Disease (MVID)

» Definition
o Rare autosomal-recessive disorder of enterocytes causing intractable diarrhea in infants

o Autosomal-recessive congenital enteropathy characterized by diffuse villous shortening, crypt
hypo- or hyperplasia, intraepithelial inclusions and immunohistochemical (CD10)
demonstration of damage to the intestinal brush border membrane, with no evidence of
inflammatory infiltration.

» Demography

o May occur often in families with consanguinuity

» Histopathology

o Architecture
- | height of villi
- Crypts may be hypo- or hyperplastic
- No inflammatory infiltration

o Enterocytes

- Tips of villi Cytoplasmic inclusions (vacuolation full
- Distal villous lateral of microvilli due to defects in adhesion
membranes molecule)

o Brush border membrane

“blushing” due to loss of sharp outline of BBM with PAS or AB stains, CEA or CD10
immunostains

o Inclusions of BBM in epithelial cells of villous tips

Note: “Tufting enteropathy” may be a milder and incomplete form of MVID.”
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Microvillous Inclusion Disease, Small Intestine

PAS

CD10

Control MVID

o High power magnification of a duodenal section of a patient with typical microvillous inclusion

disease or microvillous atrophy (MVA) after periodic acid schiff (PAS) staining or anti-CD10
immunohistochemistry.

- In MVA an enlarged intracytoplasmic band (arrow) along the apical pole of enterocytes
- Normal brush border (asterix)

Printed with permission: Ruemmele FM, et al. Orphanet J Rare Dis. 2006; 1: 22.

"In the end, it's not going to matter how many breaths you
took, but how many moments took your breath away."

Shing Xiong
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LYMPHAGIECTASIA

> Definition

o ldiopathic non-specific dilated lymph vessels in small intestinal mucosa and submucosa,
in the absence of inflammation; infection or extramural obstruction

» Diagnostic imaging

SO YOU WANT TO BE A GASTROENTEROLOGIST!

The finding of multiple dilated submucosal lacteals or small biopsy of a person with
diarrhea, steatorrhea, edema or ascites, may be non-specific and non-diagnostic. The
presence of a “halo sign” (3 rings) on CT scan suggests lymphagiectasia.

e Give the pathological correlation of the “halo sign” seen on CT scan of the abdomen in
a patient suspected of lymphangiectasia.

» Innerring » Middle ring
o | attenuation o |l| attenuation
o Reflects mucosal o Reflects
— Foamy submucosal
histiocytes o Dilated lymph
— Dilated lymph vessels
vessels o Edema
— Focal edema
» Outer ring
o 1 attenuation
o Reflects

— Muscularis and serosa

I e e e B e e e e D e e e e e e e e

» Endoscopy
o Multiple white spots on mucosa which represent lipid-filled dilated lacteals
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Lymphagiectasia of Small Intestine

o Capsule endoscopy (M2A, Given
Imaging, Yogneam, Israel):
- Note the edematous aspect of the
jejunum mucosa with whitish, swollen
villi

Printed with permission: Vignes S and Bellanger J. Orphanet J Rare Dis. 2008;3:5.

» Histopathology
o Foamy histocytes
o Positive stains for lipids
o Numerous dilated, thin-walled vascular spaces, either clear or filled with pink
proteinaceous material.

Lymphangiectasia, Small Intestine

o Duodenal biopsy: note the
markedly dilated lymphatic
duct (periodic acid Schiff
staining)

Printed with permission: Vignes S and Bellanger J. Orphanet Journal of Rare Diseases2008;3:5
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SO YOU WANT TO BE A GASTROENTEROLOGIST!

The endoscopic and histopathological changes of lymphangiectasia are non-specific and
may be subtle.

e Give the changes in the CT scan of the small bowel which suggest lymphangiectasia.
o Hypodense streaks from dilated lacteals in the wall of small bowel

o “Halo sign”
- 3rings in small bowel on CT scanning

Site Attenuation  Tissue involved Explanation for CT

findings
o Inner - Mucosa Dilated lacteals
Edema
Foamy histiocytes
o Middle - Submucosa Dilated lacteals
Edema

o Outer - Muscularis Normal tissue
propria, serosa No 1 lipid

“Go as far as you can see; when you get there,
you'll be able to see farther.”

J. P. Morgan
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WHIPPLE DISEASE

>  Definition

o A systemic infection caused by Tropheryma whipplei, has “foamy macrophages” in the
submucosal of the small or large (rare) intestine, and these stain PAS-positive, diastase
resistant.

o Multiple infections with the actinomycete Tropheryma whipplei affecting the small
intestine, lymph nodes, brain, joints, heart and pleura

» Demography
o 4/107 per year (rare)
o M>F, 10:1
o 40s/50s

» Diagnostic imaging
o Diagnostic imaging shows malabsorption picture as well as lymphadenopathy
(peripheral, mesenteric and retroperitoneal)

o Folds
- Thick
- Nodular
- Jejunum (localized)

o No sprue-like findings
- Diffuse dilation
- Flocculation (hypersecretion)

o CT

- Lymphadenopathy (may be just mesenteric lymphadenopathy)
- Fatty deposition (low attenuation)

» Endoscopy
o Red, white, yellow plaques
o Friable mucosa

» Histopathology

o The PAS (periodic acid-Schiff)-positive, diastase resistant inclusions in the
phagolysosomes of the “foamy” macrophage are filled with glycoprotein, possibly
representing bacterial remnants of their cell walls.

o Lipid droplets and lymphangiectasia are common in the small bowel, and the PAS-
positive diastase-resistant material in the macrophage is glycoprotein.

o Villi —  Blunt
— Rounded / flat surface
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o Lamina propria

o Lacteals

Pink, foamy macrophages / histiocytes

= MAlIl-striated blue histocytes on acid
fast stains; long, straight
intracytoplasmic rods

Macrophages contain

= PAS-positive, diastase-resistant
inclusions

» Inclusions contain sickle-shaped
material

Dilated, with fat droplets
Tropheryma whipplei
Inclusions in the lamina propria
extracellular stroma

o Whipple foamy histocytes; short curved intracytoplasmic rods, PAS+, diastase-resistant

Whipples disease — lamina propria packed with macrophages (arrows)

© A. B. R. Thomson and J. C.
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Whipple Disease, Small Bowel Biopsy

Lamina propria
packed with
macrophages

© A. B. R. Thomson and J. C. Walsh

e Give causes of PAS-positive macrophage staining.
o Whipple disease (diastase resistant)
o Mycobacterium avium complex (MAC enteritis)
o Alpha-1 anti-trypsin deficiency
o Lymphagiectasia

e  Special studies
o Immunostain positive for cell wall of Tropheryma whipplei
o PCR (polymerase chain reaction) showing 16s ribosomal RNA genes of T. whipplei

» Differential diagnosis
o Mycobacterium avium-intracellulare complex (MAC)

o Leishmania
o Histoplasma
o Typhoid (Peyer patches)
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CROHN DISEASE

(Please also see Colon chapter, Ulcerative Colitis)

» Demography

o Incidence - 10/ 10° per year in USA / Canada and Northern
Europe
o Prevalence - 200/10°

- Female-to-male ratio of 1.3:1

Natural History of Crohn disease in North America

o At any given point in time following the first year of the disease
— Activity

= High 10%
= Low 25%

— Remission

= 65%

» Diagnostic imaging

e Give the tools to assess disease activity of CD.

o Symptoms

Quiality of life

CDAI — a product of logistic (not so logical) regression

No correlation between CDAI and CDEIS (endoscopy score)
Lehman score — useful for complications

o Laboratory

Serum C-reactive protein (CRP)

= 71 CRP (>20mg/L), t ESR (> 15), (8X 1 risk of relapse if both markers positive:
negative predictive value 97%)

= 111 CRP - suspect abscess

= CRP may be used to guide therapy and follow-up

1 a2 globulin, a glycoprotein, 1 TNF

Urinary lactulose / mannitol (L / M) excretion test

Stool markers (calprotectin, lactoferrin, TNF — related to extent and degree of

ulcerated intestinal surface, with high predictive value for colonic inflammation, and

for upcoming clinical relapse

o Endoscopy

Predicts change (but not certain how we operationalize this in practice)
Confocal endoscopy
Mucosal biopsy
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o Diagnostic imaging (DI)

Cross-sectional imaging

CT enterography is being replaced by MR enterography (MRE)
WABC flux through gut (useful in CD-colitis and UC; not useful in small bowel-CD)
Ultrasound suggestive of active IBD

=  Wall thickening

» Inflammatory fat

» Lymphadenopathy

Colour doppler US

» |nflammation induces neoangiogenesis

= Active vs inactive CD 111 vascularity

= 1 blood flow — 1 inflammation

» Fractional blood volume

Peak intensity

AUC (area under curve)

Area under washin (AUWI) and washout (AUWO)

Source: Lakatos PL, et al. Am J Gastroenterol 2012; 107: 579-588.

Crohn disease of neo-terminal ileum

o Narrowing of neo-terminal
ileum, fistula

© A. B. R. Thomson and J. C. Walsh
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SO YOU WANT TO BE AN IBD-OLOGIST!

e Give the performance characteristics of CT enterography (CTE) for CD.

o Performance characteristics of CTE for the diagnosis of CD
- Sensitivity, 82%
- Specificity, 89%

e Give the three criteria on CTE which correlate best with the endoscopic evidence of
active CD.
o Mural enhancement
o 1 attenuation (1 density of perenteric fat)

o “comb” sign (segmental dilation of the vasa recta of a loop of intestine)

B B B B B BB B B R B 5 B 5 BB B R 5 B R B K

Bt e bt b e el e bt e b e e e e e e b e e e e s

» Endoscopy
o Thick, nodular folds
o Long/ deep serpiginous ulcers (aphthous / multiple ulcers coalesce, forming longitudinal
/ transverse ulcerations)
Mucosa cobblestoned
Wall thickened
- Edema
- Inflammation
- Fibrosis
o Lumen narrowed / dilated (transmural fibrosis with proximal dilation)
o Fissure /fistulae

o Stricture
- lrregular
- Asymmetrical
- May be circumferential
- Short / long (“string sign”)
- Skip lesions (segmental disease)
- Rectum typically spared
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Crohn disease, terminal ileum

o Dyspepsia in a 28 year old
man on maintenance
azathaprine for Crohn
disease of terminal ileum.

© A. B. R. Thomson and J. C. Walsh

o Skip areas
- Fibrosis
- Ulcers
o Transmural inflammation
- Fistulae
- Abscesses (may be in wall or between loops of bowel (“interloop”)

» Histopathology
o Thickening of the intestinal wall

o Granulomas

- Collections of
= Histiocytes
= Lymphocytes
= Giant cells

- No central necrosis

- “the presence of lymphoid aggregates in the submucosa and external to the
muscularis propria is a reliable sign of Crohn disease even when granulomas

are not seen” (Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and
Liver Disease. 9th Edition. Saunders / Elsevier, Philadelphia, 2010, page 1949).

o Pseudopyloric metaplasia
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Crohn disease

¢'»"l( i
Architectural distortion (black arrow), acute inflammation (blue arrow), transmural inflammation
(yellow arrow)

© A. B. R. Thomson and J. C. Walsh

Crohn disease

Extramural granuloma (arrow)

© A. B. R. Thomson and J. C. Walsh
314

Small Bowel © J.C. Walsh
A.B.R. Thomson



» Differential diagnosis

¢ Give the clinical presentation to Crohn disease (CD), the differential diagnosis, the
endoscopic and histopathological changes.

O

O

O

Bloody diarrhea

Abdominal cramping

Tenesmus

Weight loss

Systemic symptoms

Extraintestinal manifestations

Symptoms depend on extent and severity of inflammation

¢ Give the different causes of diarrhea in Crohn disease

@)

Active disease

Small intestinal bacterial overgrowth (SIBO)

Bile salt malabsorption after ileal resection
Hypolactasia

Short bowel after resection

Other disease (celiac disease, chronic pancreatitis)
Co-existent irritable bowel syndrome

» Differential diagnosis

o Give the features used to make a distinction between ulcerative colitis (UC) and Crohn
disease (CD).

Feature ucC CD

e Clinical Features

Malaise, fever ¥ i
o Abdominal pain + 4+
o Diarrhea + 4+
o Rectal bleeding +++ +
o Weight loss + ++
o Signs of malnutrition + ++
o Perianal disease + ++
o Abdominal mass - ++
o Risk of colorectal cancer +4++ ++

Small Bowel
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Feature ucC CD
¢ Intestinal Complications

o Stricture Rare (exclude CRC) Common
o Fistulas Very Rare Common
o Sepsis Uncommon Common
o Toxic Megacolon May occur Uncommon
o Perforation Uncommon Uncommon
o Hemorrhage Common Uncommon
o Rate of malignancy Increased Increased

e Radiological Features

o Mucosal Ulceration Superficial Deep

o Fissures Never Characteristic

o Strictures or fistulas Rare Common

o lleal involvement Never (“backwash ileitis”) Narrowed / common

o Distribution Continuous, symmetric Discontinuous, asymmetric

¢ Endoscopic Features

o Aphthous and linear ulcers Rare Common

o Cobblestone appearance  Never Common

o Pseudopolyps Common May Occur

o Distribution Continuous Discontinuous

o Rectal Involvement Characteristic Occasionally occurs

¢ Histopathology

o Crypts Distorted Normal or focally
Abscesses distorted abcesses

o Inflammation type Acute and chronic Acute and chronic
Continuous between and Patchy between and within
within biopsies biopsies

o Depth Superficial Transmural

o Granulomas No Yes

Please see Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver Disease. 9th
Edition. Saunders / Elsevier, Philadelphia, 2010, Table 111.3, page 1959, “Differentiating Crohn
Colitis from Ulcerative Colitis”.
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Small Bowel

Give the differential diagnoses of small bowel and colonic Crohn disease.

Colon

o Backwash ileitis in ulcerative colitis

o latrogenic (drugs)

- Ischemic (oral contraceptives,
ergotamine, amphetamines,
phenylephrine, cocaine)

- NSAID-related ulcer or stricture

o Gynecological disorders

- Ectopic pregnancy

- Endometriosis

- Ovarian cyst or tumour

- Ovarian torsion

- Pelvic inflammatory disease

- Tubo-ovarian abscess

o lleitis associated with spondyloarthropathy

o Infection

- Actinomycosis israelii

- Anisakis simplex

- Cryptococcosis

- Cytomegalovirus

- Histoplasma capsulatum

- Mycobacterium avium complex

- Mycobacterium tuberculosis

- Neutropenic enterocolitis

- Salmonella

- Yersinia enterocolitica

- Yersinia pseudotuberculosis
o Infiltrative disorders

- Amyloidosis

- Eosinophilic gastroenteritis

o Other inflammatory disorders
- Appendiceal abscess
- Appendicitis
- Cecal diverticulitis

o Neoplasms
- Carcinoid tumour
- Cecal or ileal adenocarcinoma
- Lymphoma
- Lymphosarcoma
- Metastatic cancer

Small Bowel

- Acute self-limited colitis

- Indeterminate colitis

- Ulcerative colitis

- Behget disease

- Microscopic colitis

- Collagenous colitis

- Lymphocytic colitis

- Diversion colitis

- Pouchitis

- Diverticular disease associated segmental
colitis

- Graft-vs-host disease (GVHD)

- Solitary rectal ulcer syndrome (SRUS)

o Infection

- Viral
« Cytomegalovirus (CMV)
= Herpes (HSV)

- Bacterial
» Clostridium difficile
= Salmonella species
= Shigella species
= Yersinia enterocolitica
« Campylobacter jejuni
= Vibrio perahaemolyticus
= Aeromonas hydrophila
= Neisseria gonorrhoeae
= Listeria monocytogenes
« Chlamydia trachomatis
= Syphilis
= Staphylococcus aureus
« Escherichia coli (0157:H7)

- Protozoan
= Amebiasis (ENT amoeba histolytica)
= Balantidiasis
= Schistosomiasis

- Fungal
« Histoplasmosis
« Candidiasis
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Small Bowel Colon

o Lymphoid nodular hyperplasia o
o Torsion of the appendiceal
epiploica

Vascular disorders
Behget syndrome

Ischemia (radiation, drugs); acute
enteritis, chronic enteritis, stricture;
chronic mesenteric ischemia); focal
segmental ischemia

Henoch-Schonlein purpura

Vasculitis (polyarteritis nodosa,
Churg-Strauss syndrome, systemic
lupus erythematosus, Takayasu
arteritis, Wegener granulomatosis,
lymphomatoid granulomatosis,
giant cell Arteritis, rheumatoid
vasculitis, Thromboangiitis
obliterans)

latrogenic (drugs)

Enemas

Laxatives

OCA

Ergotamine

Amphetamines

Phenylephrine

Cocaine

Nonsteroidal anti-inflammatory drugs
(NASIDs)

Penicillamine

Gold
Methyldopa

Ischemia (radiation, drugs)

Infiltration

Amyloidosis

Eosinophilic colitis

Chronic granulomatous disease
Sarcoidosis

Neutropenic colitis

Neoplasms

- Carcinoid tumour

- Cecal or ileal adenocarcinoma
- Lymphoma

- Lymphosarcoma

- Metastatic cancer

Lymphoid nodular hyperplasia

Abbreviation: CMV, cytomegalovirus; HSV, herpes simplex virus; NSAID, nonsteroidal

inflammatory drug
Printed with permission: Sands, B. Sleisenger &

Fordtran’s gastrointestinal and liver disease:

Pathophysiology / Diagnosis / Management 2006: pg. 2475.; and Su, Chinyu and Lichtenstion, Gary
R. Sleisenger & Fordtran’s gastrointestinal and liver disease: Pathophysiology | Diagnosis /

Management 2006: pg. 2514.

Small Bowel
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Distinguishing diagnosis: indistinguishable from Crohn disease (erosions, fold thickening,
strictures)

o Tuberculosis
o Actinomycosis
o Histoplasmosis

o Blastomycosis

Fistulae

» Types

+ Anal Fissures

Often multiple, also located laterally or centrally

Often wide with undermined edges

Limited pain, lack of reactive sphincter spasm

Covered with indurated firm cap-like skin fold

Reddish violet edematous perianal skin with radial pronounced furrows
Limited tendency to healing

o O O O O O

% Perianal Fistulas
o 20-30 % of patients with CD have fistulas
o Decreased quality of life
o 50% of patients with Crohn colitis and perianal fistulas end with ileostomy
o Few effective therapeutic approaches

e Give different schemes for the classification of gastrointestinal fistulae, based on anatomy,
output volume, and etiology.

Scheme Classification
o Anatomical location - Internal, external
- Low, high

- Simple, complex

o Output volume - Pancreatic = Low (<200 mL/day)
= High (>200 mL/day)
- Intestinal = Low (<500 mL/day)
»= High (>500 mL/day)
o Etiological - Underlying disease

Printed with permission: Messmann H, et al. Best Pract Res Clin Gastroenterol 2004, pg. 811.
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» Diagnostic tests

Digital rectal examination (DRE)

EUA (examination under general anaesthesia)
Pelvic ultrasound / CT / MRI

Sigmoidoscopy / colonoscopy

EUS

Barium studies (fistulogram, sinogram)
Cystoscopy

O O O O O O
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CT fistulography images clearly show complex perianal fistula tracts in subcutaneous shallow
area, in rear of coccyx. Three anomalous fistula tracts with external opening were successfully
identified. Extent of disease and complicated spatial information are better seen on volume
rendering image. Minute fistula was not clearly seen (white dovetail arrow in D) on MR image.
CT fistulography (A-C) and MRI (contrast-enhanced liver acquisition with volume acceleration
[LAVA] in D, F; T2-weighted with fat suppression in E): thick fistula (white arrow), minute fistula
(white dovetail arrow), and long fistula (black dovetail arrow) are identified.

Printed with permission: Liang C, et al. Korean J Radiol. 2014; 15(6): 712—723.

e Give the patient-related and fistula-related characteristics associated with spontaneous
closure of gastrointesinal fistulae.

o Patient characteristics

Young (< 40 years)

Well nourished

Cause of fistulae

Anastamosis characteristics — anastamotic breakdown
Low output (mL/day) <500

o Fistula characteristics

Lateral fistula

Fistula tract >2 cm
Non-epithelialised fistula tract
No incomplete disruption

No abscess near leakage

No distal obstruction

Enteral defect <1 cm

Fistula site: Oropharyngeal, esophageal, duodenal stump, pancreatobiliary, jejunal
Late post-operative leakage
Adjacent bowel healthy

No severe systemic diseases

Printed with permission: Messmann H., et al. Best Pract Res Clin Gastroenterol 2004, pg. 811,
Hoffman KM, et al. Best Pract Res Clin Gastroenterol 2005; 19(5): pg 677.

Small Bowel
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EOSINOPHILIC DISORDERS OF THE GI TRACT
» Eosinophils

o Eosinophils are bilobed nucleated granulocyte(s) which differentiate from myeloid progenitor cells
into mature eosinophils which contain bright birefringent cationic granules which have a high affinity
for the acidic dye eosin

> Bone marrow

o The eosinophils in the bone marrow mature under the influence of the hematopoiesis-
specific transcription factors

- GATA-1

- GATA-2

- PU1

C / EBP (enhancing binding protein family)

The bone marrow is also stimulated to produce and release eosinophils to the peripheral blood by
Eotaxin

GM-CSF

GATA-192

- C/ERP

» Gltract
o Ingestion of allergen

o a4f37 — integrin and B2-integrin pathway control the movement of eosinophils into the small
and large intestines.

o Eosinophils are directed to traffic to the gut site of allergen exposure
- IL-5
- Eotaxin
o Eosinophils release
- ECP (eosinophil cationic protein)
- EDEPs (eosinophil-derived granule proteins)
- EDP (eosinophil derived neurotoxin)
- EPO (eosinophil peroxidase)
- MBP (major basic protein)
o These EDGP cationic proteins have
- Antiviral activity

- Ribonucleus activity
- Degranulate mast cells

Adapted from: Sleisenger and Fordtran’s Gastrointestinal and Liver Disease, page 425, Ninth
Edition, 2010.
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» Histopathology

Eosinophilic Enteritis (numerous eosinophils are present in the lamina propria)

Courtery of Dr. Aducio Thiesen, University of Alberta

Eosinophilic Enteritis

Courtery of Dr. Aducio Thiesen, University of Alberta
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TRAVELLER DIARRHEA

» Demography
o Diarrhea may occur in travellers from and to just about anywhere
o “High risk” areas (diarrhea in > 30% of travellers)
- Asia (but not Singapore)
- Africa (but not South Africa)

- Mexico
- Central / South America

o About half of all persons traveling from a “have” to a “have not” country will develop diarrhea

o TD usually begins within 4 days to 14 days, and lasts
- Usually < 1 wk
- >1wkin~10%
- >1monthin~2%
o For epidemiological purposes, TD may be subclassified as mild, moderate, or “classic”:
# Unformed Stools / Day Associated Symptoms*

o Mild 1-2 0
o Moderate >2 0

1-2 >1
o Classic 3 or more >1

*associated symptoms (in addition to diarrhea) include: fever, bloody stools, nausea /
vomiting, abdominal pain

Clostridium Difficile Infection (CDI)

- Nosocomial (hospital-acquired)

- Community-acquired
Antibiotic-Associated Diarrhea (AAD), Pseudomembranous Enterocolitis (PMEC) and
Clostridium difficile-Associated Diarrhea and Colitis (CDADC).

» Terms

o There is overlap between AAD, PMEC and CDADC

o Pseudomembraneous colitis PMC) or pseudomembraneous enteritis (PME)
- The pseudomembrane is comprised of inflammatory and cellular debris
- May be seen only on biopsy and not on colonoscopy
- May be associated with underlying ulceration
- May be only in R. colon (20%)

» Organisms

o PMEC (PMC and PME) is caused by non-invasive C. difficile, S. aureus, and non-infectious
conditions such as the seriously ill ICU patient.
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» Endoscopy

Pseudomembranous Enterocolitis

Flexible sigmoidoscopy showing diffuse pseudomembranes covering severely edematous and
friable mucosa in the rectosigmoid colon in a patient with Clostridium difficile infection.

Printed with permission: Farooq PD, et al. Dis Mon. 2015;61(5):181-206.

Clostridium Difficile Small Bowel Infection

Source: Boland E and Thompson JS. Gastroenterology Research and Practice, vol. 2008, Article
ID 985658, 5 pages, 2008. doi:10.1155/2008/985658.
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Clostridium Difficile Small Bowel Infection

y

I
07-02-2006 +
1 1: 528

Source: Boland E and Thompson JS. Gastroenterology Research and Practice, vol. 2008, Article
ID 985658, 5 pages, 2008. doi:10.1155/2008/985658.

» Histopathology

Acute colitis with ischemic features and a luminal pseudomembrane: Pseudomembranous
Colitis (histopathological features would be the same in the small bowel)

o Neutrophils fill lamina propria and
burst through defects in surface
epithelium
- Forming an inflammatory

pseudomembrane

o Epithelium in upper crypt regions
is missing in the central dilated
crypts

Printed with permission: Carpenter HA and Talley NJ. Am J Gastroenterol. 2000;95(4):878-96.
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Giardiasis

» Histopathology

o Curved, flattened profile, suggestion of flagella, and small eyelike double nuclei are
characteristic features

o Surface epithelium is normal
o Curved, flat organisms, double nuclei, overlying normal (hon-inflamed) surface
epithelium

Giardiasis, Jejunum
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Giardia organisms are
present in the lumen
(yellow circle)

Courtery of Dr. Aducio Thiesen, University of Alberta
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Protozoa

O

Cyclospora cayetanensis

Isospora belli (now called Cystoisospora belli)
Cryptosporidium

Toxoplasma

Sarcocystis

Cryptosporidiosis

» Diagnosis

O

@)

©)

O

O

Microscopic examination of fresh or preserved stool for oocysts
Duodenal aspirate or biopsy

Acid-fast stain (stool specimens)

Antigen detection (EIA)

Direct immunofluorescence (DFA)

Molecular methods (PCR)

Intact villus without inflammation

Cryptosporidia on epithelial surface.

High magnification illustrating amphophilic, uniform, round organisms on epithelial
surface.

Small, bound, uniform organisms on villous epithelial surface

Distinguish from mucin droplets

Cryptosporidiosis occurs in both immunocompetent and immunocompromised patients, and
causes watery diarrhea. Because the Cryptosporidium infection usually involves the terminal
ileum, there may be vitamin B12 deficiency.

e Give the CD4 counts at which cryptosporidiosis is likely to occur, at what level the infection
should be treated, and with what.

o CD4
- <180, cryptosporidiosis occurs in 10% of HIV-infected persons with diarrhea
- < 50, nitazoxanide
328
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» Endoscopy
Intestinal Cryptosporidiosis

o Granular, friable mucosa

Printed with permission: Bhaijee F, et al. Pathology Research International 2011; vol. 2011,
Article ID 247923, 8 pages.

» Histopathology
Cryptosporidiosis

o The parasite is easily detectable
adhering to the apex of epithelial
cells (arrowheads).

- Note the 1 mucosal
intraepithelial lymphocytosis
(1 IELS)

Abbreviation: IELs, intraepithelial
lymphocytes

Printed with permission: Lauwers GY, et al. Mod Pathol. 2015;28 Suppl 1:522-9.
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NEOPLASMS OF THE SMALL INTESTINE

» Demography
o 2/3 malignant
o b5year survival rate, 57%

o At time of diagnosis
- Local, 31%
- Local-advance, 33%
- Metastatic, 29%

o Therapy
- Surgery for cure, 67%
- Chemotherapy
= Adjuvant, 27%
= Palliative, 22%
= b-year survival rate, 26%

e Give a classification of benign and malignant small intestinal tumours.

o Epithelium
- Adenoma
- Adenocarcinoma

o Vascular
- Hemangioma
- Angiosarcoma

o Neural

Neurofibroma

Schwannoma

Malignant peripheral nerve sheath tumour
GIST (Interstitial cells of Cajal)

o Muscle
- Leiomyoma (40%)
- Leiomyosarcoma
o Fat
- Lipoma (20%; usually in ileum)
- Liposarcoma
o WBC (Lymphoma)
- Diffuse large B cell lymphoma

- Low-grade B cell ymphomas (follicular, small lymphocytic, marginal zone, mantle
cell)

- Immunoproliferative small intestinal disease (IPSID)
- Enteropathy-associated T-cell lymphoma (EATL)

o Neuroendocrine tumours (NET; aka ""carcinoid ™ tumours)
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o Lymphatic
- Lymphangioma

o Fibrous tissue
- Fibroma
- Fibrosarcoma

o Miscellaneous
- Desmoid tumours

- Endo- or exophytic (into or away from lumen, respectively)
- GISTs and leiomyomas may be both endo- and exophytic, giving a dumbbell shape
- Leiomyomas are multiple in ~25%

Please see Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver Disease. 9th
Edition. Saunders / Elsevier, Philadelphia, 2010, Table 121.3, page 2147, “Some Benign and
Malignant Tumours of the Small Intestine”.

e Classify the submucosal non-epithelial tumours of the Gl tract.

Mesenchymal

o Stromal Cell

o Smooth muscle cell

o Neurogenic

o Lipomatous

o Fibroblastic

o Endothelial /
vascular

Small Bowel

Benign Malignant
Inflammatory fibroid = -

polyp

Leiomyoma * Leiomyosarcoma
Glomus tumour

Plexiform

fibromyxoma

Schwannoma = Malignant
Neurofibroma peripheral nerve
Granular Cell tumour ~ sheath tumour
Gangliocytic

Paraganglioma
Ganglioneuroma

Lipoma » Liposarcoma
Lipomatosis

Inflammatory » Fibrosarcoma
myofibroblastic
tumour

Hemiangioma = Angiosarcoma
Arteriovenous = Kaposi sarcoma
malformation

Lymphangioma

Hemangio-

endothelioma

PEComas

Glomus tumour
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Mesenchymal Benign Malignant

o Lymphoid — Focal lymphoid = Malignant (B/ T cell)
Hyperplasia lymphoma
(“lymphoid polyp”) = Secondary non-Hodgkin lymph

o Melanocytic » Clear cell sarcoma

Commonest malignant tumours of the small intestine

o 95% comprised of
- Adenocarcinoma, 47%
=  Duodenum
- Sessile
- Villous
= |leum
- Polypoid
- Neuroendocrine tumours, 28%
- Sarcoma/ GISTs, 13%

» Pathological types
o Small bowel adenocarcinoma
o Lymphoma
o Gastrointestinal stromal tumour (GIST)

o Neuroendocrine tumours and
neuroendocrine carcinomas
o Metastases
- Ovary
- Endometrium
- Colon
- Periampullary lesions

Adeno )/// Duodenum
A |

lleum

Al

l

Carcinoid (NET)
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Adenocarcinoma

» Definition
o Primary malignancy of glandular epithelium of the small intestine, usually in the
duodenum or around the ampulla of Vater (periampullary)
» Demography
Usually older (60s) males of African-race (periampullary usually in 50s)

o

o ~20/10° depending upon associated risk factors
o Represent about ¥2 of small bowel malignancy

MCQ Trick

¢ Give the exception to the rule that ~ 2/3 of small bowel adenocarcinomas occur in the
duodenum, especially the periampullary region.

1 1
1 1
1 1
1 1
! 1
1 1
1 1
1 1
1 1
1 1
1
! o The commonest site of small bowel adenomas in patients with Crohn disease is in :
I the terminal ileum. :
: - There, distal adenocarcinomas usually present at a more advanced disease '
: stage then do the proximal adenocarcinomas, with a 5-yr survival rate of only ~ |
' 30%. :
1 1
1 1
1 1

» Endoscopy

o Proximal small intestine (duodenum, including periampullary)
- Small
- Exophytic

o Distal
- Large
- Circumferential

o May be appearance of linitus plastica
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Duodenal carcinoma

© A. B. R. Thomson and J. C. Walsh

Compare the endoscopic picture with ileal lymphoid hyperplasia

o Lymphoid nodules form
bulbous structures at crests
of circular folds resembling

polyps.

© A. B. R. Thomson and J. C. Walsh
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» Histopathology

O

Flattened epithelium over reactive lymphoid follicle with an active germinal center and
small, mature lymphocytes.

e Adenocarcinoma, intestinal type

O

O

Glands -
Cells -

Necrosis -

Differentiation -

Complex structure

Pleomorphic
Often many Paneth cells

“dirty”

Moderate ~ 2/3
Poor ~ 1/3

Invasion beyond mucosa or bowel wall

- Common

e Pancreatic type (periampullary type) mixture of

O

O

©)

Intestinal plus pancreaticobiliary-type

May be fewer Paneth cells

Flat dysplasia
High risk of invasion

Small glands lined by low columnar or cuboidal cells

Stroma
- Desmoplastic

> Differential

O

Endoscopy

- Other small intestinal tumour
» Neuroendocrine tumours (NET)
= Gastrointestinal stromal tumour (GIST)

Histopathology
- Primary

- Metastatic

- Endometriosis

= Lymphoma
= Melanoma
= Melanoma
= Breast

= Lung

= Colon

Most ampullary adenomas have intestinal-type, few have a mixture of both intestinal as
well as pancreaticobiliary-type epithelium, and even fewer still are comprised of only
pancreaticobiliary-type epithelium

The 5-yr survival rate for ampullary adenocarcinoma has a lower 5-yr survival rate than

does non-ampullary small intestinal adenocarcinoma.

Small Bowel
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Gastrointestinal Stromal Tumours (GIST)
» Definition

O

Tumours of interstitial cells of Cajal comprised of spindled or epithelioid cells, usually
found in muscularis propria with extension to the submucosa (and sometimes mucosa),
and subserosa

Activating mutations in tyrosine kinase receptors:

- C-kit (CD117), exon 11, or

- Platelet-derived growth factor receptor-a (PDGFRA), exon 18 Or SDH (Succunate
dehydrogenase) deficient GISTs

» Demography

O O O O O O

4/10°

African hereditary > Caucasian
~1% of all Gl malignancies
Age 50s to 60s

F>Min GISTs

Associated with familial GIST syndrome, neurofibromatosis type 1 (NF1), the Carney
triad, and Carney-Stratakis syndrome

Metastasis may occur 10 yr after surgical resection

» Diagnostic Imaging

o EGD
o On EUS, arise in muscle layers 2 (m. mucosae) and 4 (m. propria; layer 4 more
commonly than layer 2)
o EUS plus FNA
o PET 85% to 100% sensitive for 1-2% GIST
o “Benign” (low risk of progressive disease)
- Submucosal / subserosal filling defect
- Mass/ polyp
- CT —increased vascularity
o “Malignant” (intermediate to high risk of progressive disease)
- Dumbbell-shaped
- Ulcerating mass
- Intraluminal filling defect
- Intramural
- Cavitating mass
o The layers of the small bowel seen on abdominal ultrasound (AbUS).
- Mucosa muc  black
- Submucosa sub  white
- Muscularis propria mus  black
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o Findings of small bowel pathology on AbUS
- Blurring
- Narrowing of lumen
- Stiffening
- Thickening of wall
- Fluid-black
- Fibrofatty tissue-white
- Air bubble-white

o Lipoma
- Smooth — surface filling defect usually single
- CT-homogeneous fatty attenuation
- No soft tissue density

Distinguishing diagnosis: lipoma

o Liposarcoma
- Heterogeneous fat density
- Soft tissue in tumour

» Endoscopy

o Non-specific
- Mural to polypoid

o Multiple polyps
- Syndromic GANG

o Yellowish surface
- GLOM, GP

o Whitish surface
- |AFM, IMFB, SMES

Abbreviations: GANG, ganglioneuroma; GLOM, glomus tumour; GP, gangliocytic

paraganglioma; IAFM, intraabdominal fibromatosis; IMFB, inflammatory myofibroblastic tumour;

SMES, sclerosing mesenteritis

o Site (of GIST)

— Esophagus < 1%

— Stomach 60%

— Small bowel 30%
=  Duodenum 15%
= Jejunum 30%
= lleum 50%

— Colon 10%
=  Colon 5%
= Rectum 5%

— Omentum, peritoneum, retroperitonium ~5%

Small Bowel
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o GIST is common (~85% of stromal tumours)

o Positive staining for CD117 (aka C-kit [tyrosine kinase receptor] in approx. 95%, DOG-1
(discovered on GIST 1) in approx. 90%, CD34 (not specific) in approx. 70%

o Malignant potential
- AllGISTs > 10 mm

Rate of Malignancy  Death Rate

Stomach 20% 20%
Small intestinal 40% 40%
Colorectal > 90% 40%

Guidelines for Risk Assessment of Primary Gastrointestinal Stromal Tumor (GIST)

Tumor Parameters Risk of Progressive Disease” (%)
'\gggc Size Gastric Duodenum Jejunum/lleum Rectum
<2cm None (0%) None (0%) None (0%) None (0%)
<5per >2-s5cm  Verylow (1.9%) Low (8.3%) Low (4.3%) Low (8.5%)
5mm? >5-<10cm Low (3.6%) (Insufficient data) Moderate (24%) (Insufficient data)
>10 cm Moderate (10%) High (34%) High (52%) High (57%)
<2 cm None** (Insufficient data) High** High (54%)
>5 per >2-<5cm  Moderate (16%) High (50%) High (73%) High (52%)
5mm? >5-<10cm High (55%) (Insufficient data) High (85%) (Insufficient data)
>10 cm High (86%) High (86%) High (90%) High (71%)

Data based on long-term follow-up of 1055 gastric, 629 small intestinal, 144 duodenal, and 111
rectal GISTs from the pre-imatinib era.?45

# Defined as metastasis or tumor-related death

# Denotes small number of cases

Adapted with permission from Miettinen and Lasota.®> Copyright 2006 by Elsevier.
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e Give the endoscopic features of GISTs which suggest that they are benign vs malignant.

GIST Features Benign Malignant
o Endoscopy (EGD) Smooth bump Ulcerated (has broken
through the mucosa)
o EUS - +
heterogeneous

o lIrregular margins - +

o Cystic spaces - +

o >4cm - +

o Lymphadenopathy - +

¢ Give the criteria for malignancy of Gl stromal cell tumours.
Benign Borderline Malignant ~ Malignant

o Diameterin cm <5 <5 >5
o Mitotic Activity <2 >2 /<5 >5
o Proliferative activity in % <10 <10 >10

Depends on site. See table at:

https://documents.cap.org/protocols/cp-other-gist-resection-19-4100.pdf

e Give the EUS (endoscopic ultrasound) correlation of the TNM (tumour, node [regional
lymph node] and distant metastases) classification of small intestinal tumours.

TNM Classification

Tis High grade dysplasia / carcinoma in situ

T1 Invasion into lamina propria or submucosa

T2 Invasion into muscularis propria

T3 Invasion into subserosa

T4 Invasion through visceral peritoneum, or into other organs or structures

» Anatomical layers (EUS)

10 DN N NN

Small Bowel

Mucosa - White / hypoechoic

Muscularis mucosae (MM) — Dark on EUS
Submucosa — White on EUS

Muscularis propria (MP) — Dark on EUS

Serosa — White on EUS
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https://documents.cap.org/protocols/cp-other-gist-resection-19-4100.pdf

Gastrointestinal Stromal Tumour, Small Intestine

Source: Kato M, et al. Diagnostic and Therapeutic Endoscopy, vol. 2011, Article ID 645609, 6
pages, 2011. doi:10.1155/2011/645609

» Histopathology

o Location
— Usually in muscularis propria
— Overlying mucosa may be ulcerated

o Composition solid or cysticMay contain blood or necrosis

o Cells
- Spindle cells
» Shape
-Short
= Nuclei
-Tapered
—-Amphophilic or eosinophilic
= Cytoplasm
—Fibrillary
- Epitheloid cells
= Nuclei
-Round
= Cytoplasm
-Eosinophilic or clear
o Stroma

- Septa sparse or fibrous
- Myxoid / cystic change
- Hyalinization
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o Paranuclear vacuoles (especially in gastric GIST)

o Ultrastructural
- Muscle or neuron differentiation

o Special stains
- PAS-positive
= Modified collagen fibers

o Immunohistochemistry

- Most GISTs are CD117+ and / or DOG-1+

- May be patchy smooth muscle marker positivity
= Desmin
= Muscle-specific actin (MSA)
=  Smooth muscle actin (SMA)
= H-caldesmon

- May be patchy neural marker positivity
= S-100
= Neuron-specific enolase (NSE)
= Neurofilament

- The differential diagnosis of schwannoma is:
= S-100 protein +
= CD117-

Laboratory Assistance

o To identify laboratories which offer the testing, please see www.amptestdirectory.org

1 1
1 1
1 1
1 1
' o Molecular testing is useful therapeutically '
: :
1 1
1 1

Terminology

1 1
1 1
1 1
1 1
' o GISTs which are positive for NSE may be called GANTSs, which stands for '
! gastrointestinal autonomic neural tumours !
1 1
1 1

Laboratory MCQ Trick
o By definition, GISTs are positive for C-kit / PDGFRA mutation in most cases

1 }
[} 1
1 1
1 [}
} 1
1 1
1 }
! o Schwannomas are S-100 protein+, but CD117- !
: - About 5% of epitheloid GISTs are also CD117- I
I - These GISTs which are CD117- may instead be positive for DOG-1 :
\ - Because of the overlapping immunohistochemical features of spindle cell GI '
' lesions, a panel of multiple immunostains should always be used to avoid X
! misdiagnosis '
1 1
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http://www.amptestdirectory.org/

Immunohistochemistry (IHC) in the Diagnosis of Small Intestinal Mesenchymal Tumours

GIST GANT Smooth Schwan-
Muscle nomas
Tumours (nerve
sheath

tumours)

Neuro-

Peri-

Schwann GN GP

fiboroma neuriomas cell

hamartoma

CD117
CD34
PKCT

DOG 1
PDGFRA /B
NSE

PGP 9.5

+ + 4+ + 4+

+

Myosin heavy chain mRNA+

SMA
L-caldesmon
Desmin

+ +
+
+ +

Calponin

Caldesmon

S-100 protein + + + + o+
GFAP +
NFP +
EMA +

GLUT-1

Claudin-1

CRET +
Synapto-physin + o+
Gastrin, VIP, somatostatin +

Note: GIST may be associated with neurofibromatosis I, in which case it will be IHC-positive for NSE

Abbreviations: GANT, gastrointestinal autonomic neural tumour; GN, ganglioneuroma; GP,
gangliocytic paraganglioma; MBENST, mucosal benign epitheloid nerve sheath tumour; NSE,
neuron-specific enolase; PDGFRA / B, platelet-derived growth factor alpha / beta; PKCT, protein
kinase C theta

Sites CD34+ Positivity in CD117+ Tumours
o Esophagus 100%
o Stomach 90%
o Small intestine 47%
o Colon 65%
o Rectum 96%
o Non-Gl 64%
343
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Gastrointestinal Stromal Tumour (GIST), Small Intestine

- : : ' N .»’, W :
p’“»w‘ﬁr"" "']x %"
: / L
.l.{

Printed with permission: Corless CL. Modern Pathology 2014; 27: S1-S16.

Gastrointestinal Stromal Tumour (GIST), Small Intestine

Printed with permission: Corless CL. Modern Pathology 2014; 27: S1-S16.
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Gastrointestinal Stromal Tumour (GIST), Small Intestine

o Differentiation of gastrointestinal stromal tumour (GIST) cells under suppression of a
tyrosine kinase inhibitor (TKI). In some cases, imatinib treatment may lead to
rhabdomyoblastic differentiation (left panel), or else chondroid or osseous differentiation
(right panels).

Printed with permission: Corless CL. Modern Pathology 2014; 27: S1-S16.

> Differential

o Give the features that distinguish between a leiomyoma, a glomus tumour, and a GIST
tumour.

Feature Leiomyoma  Glomus GIST
Positive for smooth muscle actin + + -
Positive for CD117 (c-kit) - -
Vimentin + +
345
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o Duplication Cysts

- Embryological remnants of an accessory stomach

- EUS
= Spherical
» Hypo- / anechoic
- Complications
= Obstruction
= Development of
- NETs
- Gastric cancer

Smooth Muscle Tumours

e Give a characterization of the features of small intestinal smooth muscle tumors.

o Spindle cells
— Oriented perpendicularly
— Cytoplasm .

n
—  Nuclei Ll
| |

o Leimyosarcomas
— As above, plus Ll

o Types
— Spindle cells =

— Epitheloid -

Pathology Caution

FNA (fine needle aspiration)
— Allows for diagnosis of GIST

Small Bowel

— Does not distinguish between benign vs malignant GIST

Eosinophilic

Longitudinal striations
Blunt ends (“cigar shaped”)
Paranuclear vacuoles

Atypia
1 mitoses
Necrosis

Architecture “sheets and fascicles with whorled,
storiform, or palisade patterns” (Nguyenet et al.
Gastrointestinal Liver Pathology, Elsevier,
Chapter 7, pg 209).

Short uniform cells

Nuclei tapered

Cytoplasm

— Amphophilic or eosinophilic

— Fibrillary

— Mostly in stomach and colon

— Usually malignant in rectum and esophagus
May be

— Hyaline globules

— Lymphocytes and plasma cells
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» Comparison of the Gastrointestinal Stromal Tumours

GIST Sclerosing Mesenteritis Schwannomas
<+ Demography
M:F = ColonM>F
* Pathogenesis — Interstitial cells of » Fibroblasts and — Nerve sheath
Cajal inflammation cells

% Gross/endoscopy

o Major — Stomach = Small bowel — Stomach
sites — Intestine — Colon
— Colorectum
o Shape — Mass/ cyst — Stomach
= Mural
— Colon
= Polypoid
o Size — 1to>20cm

< Histopathology

o Layer — Muscularis propria = Subserosa — Muscularis
propria
o Cell — Spindle = Whorls of perpendicularly — Spindle
types — Epitheloid arranged fascicles of — Lymphoid cuff at
— Pleomorphic spindle cells periphery

@,

% Immunostains

o Positive - CD117 (95%) » |gG4 in some cases - S-100
— CD34 (64% to 100%)
— DOG1 (90%)

o Variable — Actin — Keratin - CD34
positive - S-100 — GFAP
- PDGFR — Collagen type IV
- SMA
— Desmin
— GANTs
* NSE
= S-100
= Synaptophysin
«» Molecular — C-KIT, exon 11

mutations — PDGFR, exon 8
— SDH

Abbreviations: GANTS, gastrointestinal autonomic neural tumours; GFAF, glial fibrillary acidic
protein; GISTs, gastrointestinal stromal tumours; PDGFR, platelet derived growth factors a and
B; PKCT, protein kinase C theta; SMA, smooth muscle actin; SMT, smooth muscle tumours
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SO YOU WANT TO BE A PATHOLOGIST!
CD117 (KIT; “definitional” for

o Presentin

o Intensity -

o ~ 10% of sporadic
GISTs are CD117- -

CD34-positve

Esophagus —
Stomach -
Small bowel -
Colon -
Rectum —
Non-Gl tissue —

o O O O O O

AHEFRRERK AR A A A RARR AR A A I RARR AR AR RARR AR A AR RRR AR AR
[ )
|

GISTs, i.e., positive in ~95%)

ICC

Mast cells. Melanocytes

Some CD34-positive stem cells (hematopoietic)
Usually in cytoplasm, but may be in membrane of
mast cells, melanocytes, stem cells

Spindle cells > epithelioid morphology

o CD117 may become negative with metastatic disease

Especially with epitheloid morphology

These are usually PKCT positive

Some may be PDGFR B (~50%) positive
(platelet-derived growth factor receptor a, B)
Some may be SMA-positive (inverse frequency
of positivity to CD37 — not sure what this stain is)

100%

90%
47%
65%
96%
64%

Neurogenic component S-100, PGP95

In benign lesions, 88% in malignant
In benign lesions, 55% in malignant

R R R R R R R I K R R R R R R R R R R R R R R R R R R R R X R R R R R R R R R K R R R IR R R R R R,

o Some epithelial cells
o Endothelial cells (fetal)

support diagnosis of GIST.

HAHEFRRARAEF A A AARR AR A A AR ARR R A AR RAE,

Small Bowel

SO YOU WANT TO BE A GI PATHOLOGIST!

The C-kit gene leads to the production of the protein C-kit, or CD117 protein. GIST
tumours are positive for CD117.

Give non-GIST cells which are also CD117+.
o Skin - Melanocytes

o Blood - Mast cells
- CD34+ hematopoietic stem cells

About 5% of GISTs are CD117-. Give other markers which may be positive and

o Both CD117+ and CD117- GISTs are PKCT+ as well as DOG1+
o CD34 is positive in approximately 70%
o CD117- cells may still have mutations, e.g., PDGFRA

R S
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o Prediction of malignancy in GIST
- The diagnosis of malignancy in a GIST is not bases upon the usual histopathological
factors, but is based instead upon the site of the GIST (small intestine and colorectum
>> stomach), size (> 5 — 10 cm), and number of mitoses per 50 high power fields (= 5).

Size, cm Mitoses per 50 hpf Small Intestine  Stomach Tumour-
Progression Related Mortality

<2 <5 0% 0

>2to<5 <5 <5% < 3%

>5t0<10 <5 10 — 30% Unknown

> 10 <5 < 50% ~10 - 15%

<2 >5

>2to<5 >5

>5t0<10 >5 ~ 50 - 85%

>10 >5

Adapted from: Miettinem A and Lasota J. Archs Path Lab Med 2006; 130: 1466-78.

Neurofibroma

> Definition

o Arare benign tumour of the nerve sheath comprised of Schwann cells, axons, fibroblasts
and perineural-like cells

» Demography
o Rare
o Age>50

» Gross / endoscopy

o Size — Usually ~1cm
o Colour — Grey
o Number — Solitary type
= One
— NF-1type

= May have polyposis in colon
o Well demarcated
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» Histopathology
o Solitary — Spindle-shaped cells
— Nuclei-tapered
— Matrix-collagenous
— Stroma-“wavy” collagen
Plexiform characteristic NF-1 morphology
Diffuse
Spindle cells
Nuclei-tapered ends

o O O O

Neurofibroma

w0 <
SEF T
oA MRS

alow .l

Printed with permission: Agaimy A, et al. Int J Clin Exp Pathol. 2012; 5(9): 852—-862.

e  Special studies
o Immunohistochemistry
— Positive for
= S-100 protein
» NSE (neuron-specific enolase)

» Differential
o Schwannoma o Mucosal neuroma
o Ganglioneuroma o Perineurioma
o GIST o Schwann cell hamartoma

o Leiomyoma

Abbreviations: GIST, gastrointestinal stromal tumours
350
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SO YOU WANT TO BE A GI PATHOLOGIST!

In multiple endocrine neoplasia type 2B (MEN 2B), there may be mucosal neuromas, which
also affect the Gl tract.

Give the way in which these mucosal neuromas differ from neurofibromas.

o Mucosal neuromas show hyperplastic bundles of nerve fibers

R R B R R B R o T O D e R o O D e R R I R R e O,

Perineurioma

> Definition

o Arare mucosal tumour of the nerve sheath composed of perineurial cells

» Demography

O

©)

F>M
Median age > 50

» Endoscopy

O

@)

Size uptolcm
Well demarcated

» Histopathology

o Mucosa
— Lamina propria
—  Muscularis mucosae

o Spindle-shaped cells

o Nuclei
— Tapered
- Long

o Cytoplasm
— Eosinophilic

o Stroma
— Collagenous

o Overlying epithelium and crypts
— Hyperplasia
— Hyperplastic polyp

o Associated adjacent
— Hyperplastic epithelium, or
— Hyperplastic polyp

Small Bowel
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o Immunohistochemistry
— Spindle cells positive

= EMA
= Glut-1
— Sometimes positive for
= CD34
=  Claudin

o Electron microscopic ultrastructure
— Long cytoplasmic processes
— Pinocytotic vesicles

Mucosal Benign Epitheloid Nerve Sheath Tumours / Schwann cell hamartomas

> Definition
o Benign tumour of mucosa of colon comprised of spindled or epitheloid cells infiltrating
between colonic crypts
» Histopathology
o Colon
o Spindle and / or epitheloid cells
o Originate in lamina propria
o Positive for S-100 protein

Ganglioneuroma

> Definition

o Localized single or diffuse multiple (syndromic) benign tumours, usually of the lamina
propria of the distal colon and comprised of spindle cells and ganglion cells.

» Demography
o Solitary
— Asymptomatic
— Median age ~ 50
o Multiple

— Ganglioneuromatous polyposis
— Median age ~ 35
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» Endoscopy
o Solitary or multiple polyps
o Usually involve distal colon
o Usually <2cm

» Histopathology
o Spindle cells in clumps, interspersed with
o Ganglion cells, nests

Feature Sporadic  Syndromic
o Distorted crypts - +
o 1 lamina propria +
o Plexiform formation around submucosal nerve + -
plexus
o Diffuse intra- / transmural formation around - +

myenteric plexus

Diffuse Ganglioneuromatosis of the Intestine

Printed with permission: Ahmad Z, et al. BMJ Case Rep. 2011; 2011: bcr0420114151.

Small Bowel
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e Special studies (immunohistochemistry)
o Spindle cells

— Positive for
=  S-100 protein
= GFAP
o Ganglion cells
— Positive for
= S-100 protein
= NSE

= NFP (neurofilament protein)
= Synaptophysin
= Calretinin

Gangliocytic Paraganglioma

» Definition
o Large, benign, submucosal tumours comprised of spindle cells, ganglion-like cells, and
nests / balls of epitheloid cells (“Zellballen”).
» Gross / endoscopy
o Size, 3-4cm

o Submucosal

» Histopathology
o Epitheloid cells
o Cytoplasm containsdense secretory granules
o Spindle cells positive for S100

o Ganglion-like cells positive for

—  Synaptophysin
- NSE
—  May be positive for some Gl hormones
= Gastrin » |nsulin
= Somatostatin » VIP (vasoactive intestinal peptide)
= Glucagon » PP (pancreatic polypeptide)
354
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Paraganglioma

Paraganglioma

o Hematoxylin

and eosin-
stained section
shows a
circumscribed
submucosal
mass with
spindle cells
arranged in
nests and
trabeculae.

o Rare ganglion

cells were
identified,
scattered
within the
spindle cell
compartment
(arrow)

Printed with permission: llias | and Pacak K. Nucl Med Biol. 2008;35 Suppl 1:S27-34.

Small Bowel
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Glomus Tumour

> Definition

o Rare, benign, multinodular tumours, comprised of sheets of round cells surrounding the

capillaries of muscularis propria of stomach or colon

» Demography

O

O

F>M
Median age 55

» Endoscopy

O

O

O

Multinodular
Stomach > colon

May be ulcerated or calcified

» Histopathology

O

Tumours
— Well demarcated

Sheets of round cells with well demarcated membranes
Round cells surround capillaries of muscularis propria
Eosinophilic cytoplasm

Fine chromatin

Nuclei
— Round
— Uniform

Positive for

- SMA

— Calponin

— L-caldesmon

Small Bowel
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Glomus Tumour of Small Intestine

Immunohistochemistry of excised intestinal ileum tumour. Tumour cells are positive for alpha
smooth muscle actin (a-SMA).

Printed with permission: Abu-Zaid A, et al. Case Reports in Pathology 2013, vol. 2013, Article ID
305321, 5 pages.
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Intra-Abdominal Fibromatosis (“Desmoid tumour”)

> Definition

O

Non-metastatic proliferation of spindled myofibroblasts and collagen in the mesentery or
intra-abdominally

» Demography

O

O

Occurs at all ages
F > M in young adults

» Diagnostic imaging

O

O

Mass effect
Infiltration

» Histopathology

O

O

©)

Myofibroblastic proliferation

Aggressive local activity but does not metastasize

Fascicles of fibroblasts separated by parallel bundles of collagen (may be keloid-like)
Hyaline material may be present

Compressed, thin-wall vessels

Focal areas of

— Bleeding

— Lymphoid aggregates

— Calcification / cartilage (chondro-osseous metaplasia)

Note
— Some GISTs become fibromatous

e Special studies

O

O

Immunostain positive:
o SMA
o Desmin

o Nuclear B-catenin
— Estrogen receptor-B
— Androgen receptor
Genetic markers
— May be associated with APC gene inactivation (with associated FAP)
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> Differential

o Liposarcoma (differentiated)
— Positive for
= MDM-2
= CDK4

o Sclerosing mesenteritis
— Inflammation
— Fat entrapment / necrosis
— Immunostain positive
= Actin
= Calponin
— Plasma cells, with IgG4

Sclerosing Mesenteritis

> Definition

o Ideopathic fibroinflammatory disease of the intestinal mesentery, causing masses of
fibrous bands around fat lobules and infiltration with lymphocytes, plasma cells and
eosinophils, which may be associated with increased concentration of serum 1gG4.

» Demography
o Age >60

» Diagnostic imaging
o Mass effect (1 attenuation)

o Fatring sign (ring of fat around the blood vessels of the affected mesenteric vessels

» Endoscopy

o Single (80%) or multiple (20%) mass lesions

» Histopathology

o Fibrous bands surrounding lobules of fat
Fat necrosis
Infiltration of lymphocytes, plasma cells, eosinophils
Lymphocytic phlebitis
Special studies
- Immunostains
- Positive

= Actin

= Calponin

= Plasma cells staining with 1I9gG4
- Sometimes positive (20%)

= MDM2

o O O O
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Sclerosing Mesenteritis, Small Intestine

Hematoxylin and
eosin stain
illustrating fibrosis
and chronic
inflammation. x40.

Printed with permission: Harvina G and Adam Grahamb A. Case Rep Gastroenterol. 2016;
10(1): 63-67.

Sclerosing Mesenteritis, Small Intestine

- aN " ~ e T i - - o BT
‘.\‘ 3 ‘q e :\'\‘;\\t \\ ; > \. - .~ -
~ 234 o= . -~ -~ o
SRR Nl S N e e o
53 SN & .\ - \\ < . T
G R N B L T Pty W
= R S JNbes N, s,ﬂ’. T At . o
ey | & v, R - B ~  Tissue staining
. . - e
Sy e S T =t A A - - - 5. positive for IgG4
~ -« A * _—h, = ..\ - “.
RS.. B P e PO o i R wee 3 plasma cells. x100.
- - - -~ - -_— -
.‘s "‘ «* Ve « " “ - o - - e
) ‘.. < . e ISR R e e Ne -
S RS R e R S
e - - ~
’ \~ ‘\' RS T s.\\‘ A » § .. &\ - 2
I‘ » - . * v : - - - ® ~ - S ol
{\\‘ -2 \*\g.\ \‘. D e o?. \“‘ b .
S~ Sas o gt ) IR A TR e
i :‘\\“ e -\ » -~ &. \‘~ i - ‘it t\}o | e
o% » o SRR 4, 1 o I8 R
P - . pENE ) S \ . i 2 dh vt
NoF 5 \:’\.\ R S bl 2 LI
) ..‘r \:\~ = \o. g ‘ t \. 3 k.“’ |
- -~ o o 3 et
N :" ?,_‘- i .‘\ e 0:\\‘\ Navgeg L ¢ -
[t SV, hat .
e e e e o
b ST e AL S T
~ .- wm- e e —_—. - S - - -
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TUMOURS METASTATIC TO SMALL BOWEL (AKA SECONDARY TUMOURYS)

» Demography
o 2.5x more common than primary small bowel tumours

o Most common secondary tumour is
— Adenocarcinoma

» Endoscopy

o Secondary (metastatic tumours) usually
— Have no ulceration
— Are multiple

» Histology

o Secondary tumours
— Greater tumour mass in serosa, less in mucosa (“bottom heavy”)
— No ulceration

— No dysplasia
CK7 CDX2 CK20
e Gltissue
o Small intestinal adenocarcinomas  + + +/-
o Colon adenocarcinoma - + +
o Adenocarcinoma
—  Small bowel
~2/3 + +
~1/3 + -
— Colon (~ 90%) - +
e Non Gl tissue
o Breast - ER (estrogen receptor)

- PR (progesterone receptor)
- GCDFP (gross cystic disease fluid protein)
- Mammaglobin
- GATA-3
o Lung - TTF1 (thyroid transcription factor)
- Napsin-A
o Ovary - ER
- PR
- PAX-8 (except in ovarian mucinous tumours)
o Prostate - PS04S (racemase)
- PSA (prostate specific antigen)
- PSAP (prostate specific acid phosphatase)
- PSMA (prostate specific membrane protein)
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¢ Give the histopathological features favouring primary or secondary (metastatic) tumours of
the small bowel.

Feature Primary Secondary
(metastatic)
o Multiple - +
o Encroaching from below - +

(undermines normal small
intestinal mucosa)

o Immunohistochemistry positive
- Small bowel CK7+ / CK20+ (67%)
adenocarcinoma CK7+ / CK20+ (33%)

- Colorectal cancer CK7-/ CK20+ (91%)
-Melanoma

= S-100

= Melan-A

= HMB-45

SO YOU WANT TO BE A GI PATHOLOGIST!

o The CK7 / CK20 cytokeratin pattern for small bowel adenocarcinoma may be similar
to other tumours:

- Gl - Non-GlI
= Stomach * Lung
= Pancreaticobiliary = Ovary

=  Endometrium

e Give the immunohistochemical panels which are used to distinguish these other Gl
and non-Gl tumours from small bowel adenocarcinoma.

Tumours Immunohistochemical Markers
o Gl
- Pancreaticobiliary  MUC1+ > see comment above
o Non-Gl
- Breast ER, PR, GCDFP - see above
for additions
- Lung TTF-1
- Ovary ER, PR
- Prostate P504S, PSMA
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NEUROENDOCRINE TUMOURS (NETSs; aka “Carcinoid)

» Points of interest (foregut and midgut carcinoids)

o Not surprisingly, because the duodenum develops embryologically from the foregut, and
the distal small intestinal develops from the midgut, NETs have different characteristics
when they are derived from the proximal than from the mid or distal small intestine.

o There has been recent emphasis on the use of the terms “carcinoid” versus
“neuroendocrine” tumours (NET). "Carcinoid” tumour refers to a specific type of NET
which produces serotonin. Use of this term is no longer recommended.

o Synchronous / metachronous carcinoma in breast, lung, stomach, colon ~ 1/3

» Demography

Clinical Foregut Mid Gut (Jejunum
(Duodenum) and lleum)
o Gender M:F 15:1 M=F
o Median age, yr ~ 60 (59) ~ 60 (62)
o Carcinoid syndrome - +
o Functional
- Gastrin 1/3 ~ 5%
- Somatostatin 1/3

o Associations
- ZES + -

- Von Recklinghausen disease  + -

o Commonly have metastases - +
(liver, lymph nodes)

o Mortality ~ 5% ~ 20%

MCQ and Practice Gem

o The somatostatinoma syndrome is comprised of
- Cholelithiasis
- Diarrhea
- Diabetes melitis

o Sometimes this triad is incomplete, and the patient has only one or two of these
clinical features.

¢ Give the sites of a somatostatinoma in which this triad of cholelithiasis, diarrhea and
diabetes mellitus is more likely to be complete, rather than partial.

o Anislet cell somatostaninoma (pancreatic, periampullary) is more likely than a small
bowel somatostatinoma to have all three features of this classic triad
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» Diagnostic imaging

O

O

O

Filling defects
Intramural
Ulceration of surface

Fibrotic reaction in the mesentery when tumour spreads through the serosa
- Obstruction
- Stranding of mesentery and desmoplastic reaction (CT)

- Linear stranding outwards from central calcified mass in mesentery (“starburst
pattern).

Metastases to mesentery

- Narrowing of lumen

- Tethering of folds of adjacent bowel

- Separation of loops of small bowel from mesenteric tumour

Metastases to liver
- Increased vascularity
- Regions of central necrosis

Neuroendocrine Tumour, Small Intestine

Numerous liver metastases in a small intestine neuroendocrine tumour patient with mesenteric
tumour deposits but not lymph node disease (Eovist-enhanced Magnetic Resonance Imaging).

Printed with permission: Gonzalez RS, et al. Modern Pathology 2014; 27: 1288-1295.
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» Endoscopy

Features Foregut Midgut
(duodenum) (jejunum, ileum)
o Size <2cm >2cm
o Single 85% 70%
o Submucosal + +
o Overlying ulceration +
o Fibrosis, bowel kinks +
o Ischemia (tumour-associated angiopathy +
o Site
- Duodenum +
- Distal ileum +

o Duodenal and Upper Jejunal NETs

o Gastrinoma, somatostatinoma, VIPoma

o May be associated with ZES, MEN1

o NETs classified into grades 1,2 or 3 based on Ki67 proliferative index and mitotic activity

o Size > 2.0 cm is associated with a higher risk of lymph node metastasis (with the
exception of duodenal gastrinomas which are more likely than other NETs to
metastasize even when < 1 cm)

o Other neuroendocrine lesions include poorly differentiated neuroendocrine carcinoma,
small cell or large cell type (morphologic diagnosis)
o Lower Jejunal and lleal NETs
o Usually serotonin producing
o Characterised histologically by subnuclear red granules
o May be associated with carcinoid syndrome
o NETs classified into grades 1,2 or 3 based on Ki67 proliferative index and mitotic activity

- Size > 2.0 cm is associated with a higher risk of lymph node metastasis (with the
exception of duodenal gastrinomas which are more likely than other NETSs to
metastasize even when < 1 cm)

- Other neuroendocrine lesions include poorly differentiated neuroendocrine carcinoma,
small cell or large cell type (morphologic diagnosis)

365

Small Bowel © J.C. Walsh
A.B.R. Thomson



Neuroendocrine Tumours, small intestine

© A. B. R. Thomson and J. C. Walsh

e Give the distribution along the length of the small and large intestine the type of the
neuroendocrine cells, and their cellular product.

o The neurosecretory granules in the cytoplasm of neuroendocrine cells are stained black
with the Grimelius stain.

D J I C

G G gastrin
CCK, S, GIP D, M CCK, cholecystokinin
D, somatostatin
GIP, gastric inhibitory peptide
M, motilin
S, secretin

N N, neurotensin
L L, GLI, PYY, PP
EC EC, 5-HT

Adapted from: Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver Disease.
9th Edition. 2010, Table 96.1, page 1620.
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» Histopathology

O

O

Bland, uniform, polygonal cells in nests in lamina propria and deeper

Nests of amphophilic cells with round nuclei with “salt and pepper” chromatin and
inconspicuous nucleoli separated by a fibrous stroma.

Architecture
- Types
= A nests of cells
= B trabecular
= C acinar
- Gastrinoma (G cell)
= A, B, C or mixtures of 2/3 types
- Somatostatinoma (D cell)
= Usually glandular pattern and may show psammoma bodies
Cellular
- Uniform (monomorphous) proliferation of neuroendocrine cells
- Small, bland, polygonal cells
- Nuclear pattern of chromatin variable “salt and pepper”

Immunohistochemistry positive for

- Chromogranin

- Synaptophysin

- Serotonin (EC cells in midgut NET)

Higher malignant potential of NETs is suggested by
- Size>2cm

- Number =2

- High mitotic / Ki67 rate

- Metastases

- Lymphangiectasia

¢ Give the reason why there is only a limited role for performing immunohistochemistry
for Gl peptides in a neuroendocrine tumour.

o NET may stain positive for multiple Gl peptides
o The demonstration of a particular Gl peptide on immunohistochemistry does not
mean that this peptide is functionally active in this patient
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Neuroendocrine Tumours, Small Intestine

o (a) Small intestine neuroendocrine tumour deposit, with numerous entrapped but non-
infiltrated nerves (arrows).

o (b) A lymph node involved by metastatic disease, showing peripheral residual lymphoid
tissue (arrows).

o (c) A mesenteric tumour deposit next to a vessel harboring metastatic small intestinal
neuroendocrine tumour in its lumen (arrow), strongly suggesting a vascular origin for
tumour deposits.

Printed with permission: Gonzalez RS, et al. Modern Pathology 2014; 27: 1288-1295.
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Neuroendocrine Tumours, Small Intestine

» Differential
o Lymphatic invasion

o Trabecular pattern at periphery
- Differentiate from metastases to small bowel
= Skin melanoma
= Breast, lung, colon
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Gl LYMPHOMA

» Types

o GALT
- ‘“extranodal marginal zone B cell lymphoma of gut-associated lymphoid tissue”
- Nodular lymphoid hyperplasia
- Variable immunodeficiency
- Selective IgA deficiency
- Giardiasis associated

o Celiac disease associated
- B cell lymphoma
- EATL (enteropathy associated T cell lymphoma)
- *celiac-like lesion close to edge of biopsy showing lymphoma

o Small intestine
- IPSID (immunoproliferative small intestinal disease)

e Non-Hodgkin lymphomas:

o Diffuse large B cell lymphoma
- Commonest type of intestinal lymphoma
- Most common in middle to older age
- Often involves regional lymph nodes
- High grade but potentially curable
- May represent transformation from a low grade lymphoma — this imparts a worse
prognosis
- Often elevated lesions which infiltrate through the full thickness of the bowel wall and
may cause perforation
o Mantle cell lymphoma
- Uncommon B cell ymphoma
- Most common in middle to older age
- Often widespread nodal and extranodal disease
- May affect multiple Gl sites at the same time

- May present as “multiple lymphomatous polyposis” — innumerable polyps / pale,
fleshy lesions involving the mucosa +/- submucosa

- Relapses are common
- Diagnosis can be confirmed histologically by positive immunostaining for Cyclin D1

o Follicular lymphoma
- Rare in the Gl tract
- Alow grade B cell ymphoma
- Most common in middle age
- More common in women
- Abdominal pain is the most common presenting symptom
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May take the form of multiple mucosal nodules or a single large mass (often with
associated smaller nodules)

More common n the duodenum than in other parts of the Gl tract
Relapses may occur

o Burkitt lymphoma

High grade, rapidly growing B cell lymphoma
5% of all intestinal lymphomas

3 types

= Endemic — occurs in young children in sub-Saharan Africa

= Immunodeficiency associated — most commonly in HIV+ persons
= Sporadic - rare

Most commonly involves the ileocecal region

Bulky lesions with a “fish flesh” cut surface

Characteristic histologic appearance is a “Starry sky” caused by rapid cell turnover

and resulting numerous tangible body macrophages
Associated with MYC gene translocation

o Extranodal natural killer cell / T cell ymphoma, nasal type

O

Small Bowel

Distinguishing diagnosis: Small bowel narrowing

Rare in the intestine

More common in people of Asian descent

Most common in young to middle age adults

Usually presents with fever, abdominal pain, Gl bleeding
Gl disease may be multifocal

Lesions are ulcerated

When this disease occurs in the Gl tract, investigation of the upper aerodigestive
tract should occur to look for an occult primary

Focal infilrative lymphoma
- Loss of mucosal folds in narrow lumen
Ischemia

Amyloidosis
- Secondary ischemic changes (loss of mucosal folds)
- Thickening of small bowel folds
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e Hodgkin Lymphoma
o Narrow lumen

o Long segments
o Ulceration

o Folds
- Thick
- lrregular

» Diagnostic imaging

Lymphoma Complicating Celiac Disease

o Bull’'s eye or target lesion on barium study

- Classification:
= |nfiltrative
= Polypoid
= Nodular
= Endoexoenteric
= Mesenteric
= |nfiltrative most common
= Mesenteric: “sandwich sign”

o May be seen in celiac disease / sprue

o Now considered a common malignant SB tumour
- 50% primary, 50% secondary
- Mostly Non-Hodgkin lymphoma, B-cell lymphoma

o Common sites
- Stomach>SB>colon>esophagus
- lleum>jejunum>duodenum
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» Endoscopy
o Scalloping
o Mosaic pattern
o Gastritis
o Sessile polyp

Lymphoma complicating celiac disease

© A. B. R. Thomson and J. C. Walsh
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» Histopathology

Lymphoma, Small Intestine

e
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© A. B. R. Thomson and J. C. Walsh

Immunoproliferative Small Intestinal Disease (IPSID)

> Definition

o “IPSID and a heavy chain disease are.... diffuse infiltrating lesions [which are] subtypes
of MALT lymphoma that secret a [immunoglobulin] heavy chain [paraproteinemia]
[without corresponding light chains] and are part of a spectrum of lymphoproliferative
disorders prevailing in the Middle East and Mediterranean countries”. (Mudali S, et al.
Chapter 21, Gastrointestinal and Liver Pathology. Second Edition, Elsevier, 2012, page
685).

» Demography
o Young adults

» Endoscopy

o Mucosa - Cobblestoning
- Thick folds
o Masses
o Site - Proximal jejunum
374
Small Bowel © J.C. Walsh

A.B.R. Thomson



» Histopathology: Stages
o Give the stages of IPSID.

o Low stage type A
- Lymphoepithelial lesion
- Reactive follicles
= Parafollicular clusters of clear cells
- Mucosa, expanding into the lamina propria
- Mesenteric lymph nodes involved
- Cytologic atypia
- Colonization of follicles

o Low stage, type B
- Nodular infiltrate extends to submucosa
- Thickened folds
- Mesenteric lymph nodes involved

o High stage
Transformation to large cell lymphoma
Masses

Large cells

= Centroblasts

= Immunoblasts

Plasmacytoid cells
Immunohistochemistry-CD20 positive
a immunoglobulin heavy chains

Of interest

o Alpha immunoglobulin heavy chain paraproteinemia occurs in 70% early in the course of
the disease, then declines

> Differential

o IPSIDtype A/B
- Lymphoepithelial lesion
- Pale, clear cytoplasm of cells
- Monocytoid cells
- Plasma-cell-like features
- Positive for alpha heavy chain

o Follicular lymphoma

- Centrocytes
- Marked nuclear irregularities
- CD10+
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o Mantle cell ymphoma
- “monotonous” appearing cells positive for CD5, CD43, BCL-2, cyclin D1, IgM / IgD
surface light chains

o Reactive follicular hyperplasia
- No lymphoepithelial lesions
- No pale, clear cytoplasm
- No other features of IPSID (?)

o DLBCL
- Sheets of large pleomorphic lymphocytes, often with prominent nucleoli
- Alpha heavy chain staing

o Lymphoblastic lymphoma

Gl Mantle Cell Lymphoma

» Definition
o Nodal-based low-grade B-cell lymphoma involving Gl tract

» Demography
o Gender, M>F, 2:1
o Mean age 55 yr

» Diagnostic imaging

o Barium studies / CT
- Multiple filling defects (multiple lymphomatous polyposis, 2 mm to > 2 cm)

= Nodules
=  Polyps

=  Ulcers

= Mass

- Thick wall of ileum / cecum

» Endoscopy

o When Gl tract involved (in ~ 30%)
- Terminal ileum / colon, 90%
- Stomach / duodenum, 80%
- Mesenteric lymph nodes often positive

» Histopathology

o Size
- Small / medium sized lymphocytes
- Architecture:
= Diffuse
= Nodular
= Mantle zone pattern
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o Nucleus
- Fills most of cells (small amount of cytoplasm)
- Monotonous appearance
- Nucleus
= Irregular outline
» Nucleoli-irregular outline
= Mitotic figures
- Reactive follicles

o Immunohistochemistry positive
- CD5
- CD43
- BCL-2
- Cyclin D-1
- IgM / I1gD surface light chains

o Chromosomal translocation
- T(11;14) (q13;932) between cyclin D1 gene, and IGH gene

Mantle Cell Lymphoma of Small Intestine

,' EENE T f} 5
: ‘V-~(7‘Q."’ ~\
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o Cytological appearance of mantle cell ymphoma (high power field)
- The tumour is composed of small to medium sized lymphocytes

Printed with permission: Kella VKN, et al. World J Surg Oncol. 2009; 7: 60.
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Burkitt Lymphoma

> Definition

o Aggressive extranodal B-cell ymphoma affecting Gl tract in endemic, sporadic and

immunodeficiency forms, characterized by bulky masses, and composed of a
monomorphous infiltrate of medium-sized lymphocytes with “round nuclei, finely clumped
chromatin, several small nucleoli and scant cytoplasm” (Mudali S, et al. Chapter 21.
Gastrointestinal and Liver pathology, Second Edition, Elsevier, 2012, page 691).

» Demography

Features Endemic Sporadic Immunodeficiency
o Where Africa, “Developed” Worldwide
Middle East  countries
o Gender, age M>F, 2:1 M>F, 2:1
o EBV association ~95% < 30% 25% - 50%

» Endoscopy

©)

O

Gl site

- lleocecal (except for endemic, in Africa)
- Rectum

- Stomach

Lymph nodes
- Surrounded, not directly affected by lymphoma tissue

» Histopathology

O

O

O

Medium-sized lymphocytes
Monomaorphous infiltration

Nuclei
- Round
- Chromatin clumps
- Nucleoli
=  Small
= Multiple

Cytoplasm

- Scant

Basophilic

- Lipid vacuoles
Granulomatous reaction

Macrophages
- Contain apoptotic debris from rapid turnover of tumour cells
- “Starry sky” appearance — characteristic for this tumour at low power
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o Immunohistochemistry positive for
- CD10
- CD20
- CD43
- BCL6

o Ki-67 labeling (near 100%)
o Few CD3 T-cells

Burkitt Lymphoma
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© A. B. R. Thomson and J. C. Walsh

Enteropathy-Associated T-cell Lymphoma (EATL)

> Definition

o Intestinal T-cell ymphoma occurring sporadically, or in association with adult-onset
celiac disease or with dermatitis herpetiformis.

» Demography

o Typel
- Age and geography in keeping with adult onset celiac disease

o Type?2
- Sporadic, so not localized to regions of Celtic immigration

o Mean age, 60 yr

379

Small Bowel © J.C. Walsh
A.B.R. Thomson



» Gross / endoscopy

O

O

O

O

O

Ulcers, circumferential
Plaque, ulcerated
Strictures

Masses

Dilated bowel

» Histopathology

O

T cells
- Medium / large cells
- Destruction of overlying epithelium
- Monotonously uniform (monomorphic)
- Nuclei
= Round / angulated
= Vesicular
= Nucleoli prominent

IHC

- CD3+
- CD8+
- CD30+
- CD56+

Admixed histiocytes, eosinophils
- Cytoplasm
=  Abundant
= Pale
= Forms a rim around dark nuclei

Intervening mucosa
- Endoscopically normal or,
- Histopathological signs of celiac disease

Variant

- Pleomorphic

- Multinucleated cells

- CD3+, CD103+, T1A-1+, granzyme B+

Small Bowel
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Enteropathy-Associated T-cell Lymphoma

o Immunohistochemical
study showing diffuse
positivity for CD30
(x200)

Source: Majid N, et al. Case Reports in Oncological Medicine, vol. 2013, Article ID 838941, 3
pages, 2013. doi:10.1155/2013/838941

SMALL BOWEL OBSTRUCTION (SBO)

> Definition

o Intestinal obstruction is the “impairment to the aboral passage of intestinal contents”
(Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver Disease. 9th
Edition. 2010, page 2105).

» Diagnostic Imaging
o Plain abdominal films
- Sensitivity of plain abdominal films for SBO is poor only about 75% (this means that
you miss the diagnosis of SBO in 25%!)

- It may be difficult to distinguish small bowel obstruction (SBO) from colonic
obstruction (CO).

SBO Co
o Airin the rectum Yes No
o Dilation of both small and large No Yes (if ileocecal valve is
intestinal incompetent)
o It may be difficult to distinguish small bowel obstruction (SBO) from ileus

- SBO
» Dilated small bowel, air-fluid levels, no gas in colon
= Happas air-fluid criteria-air-fluid levels of different heights in the same bowel loop,
plus a mean air-fluid level diameter of 2.5 cm

o Cut-off (transition) point (“beak” sign)
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- Whirl sign

- Beak sign

- Target sign

- Pneumatosis

- Thick bowel wall

- Performance characteristics (for high-grade SBO)
= Sensitivity, 90% to 95%
= Specificity, 96%

- May give the etiology, such as internal hernia, volvulus, strangulation, tumour, gallstone

- Difference in proximal and distal small bowel suggests mechanical obstruction (in
paralytic ileum caliber of jejunum and ileum)

- Please see Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver
Disease. 9th Edition. 2010, Table 119.2, page 2109, “Computed Tomography Findings in
Patients with Small Intestinal Obstruction”, including diagnostic changes

e Give the clinical diagnostic advantage of CT enteroclysis vs CT scanning for SBO.
Diagnostic accuracy for SBO

CT, ~50%

CT enteroclysis, ~100%

Oral contrast reaching cecum within 4 to 24 hours has a 96%
sensitivity and specificity that the SBO will not require surgery

o MRI with gadolinium enhancement, or PET (positron emission tomography) are useful if
the SBO is caused by a tumour, distinguishing a benign from a malignant lesion.

o Strangulation (ischemia) in obstruction

o O O O

Complete Obstruction of Mid-Jejunum

o Computed tomography (CT) scan of the abdomen demonstrated early complete bowel
obstruction at the level of midjejunum.

Printed with permission: Zakaria A, et al. Case Reports in Gastrointestinal Medicine 2017; vol
2017, Article ID 1628215, 4 pages
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Small Bowel Obstruction Due To Right lliac Fossa Mass
E. - ‘

Source: Sarker SK and Jackson K. JSLS 2006; 10(4): 528-530.

Mesenteric Panniculitis

» Diagnostic imaging

Mesenteric Panniculitis

© A. B. R. Thomson and J. C. Walsh

Small Bowel
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Mesenteric Panniculitis

© A. B. R. Thomson and J. C. Walsh

» Differential diagnosis

Lymphoma

Metastatic neuroendocrine tumour

Fibromatosis

Metastases

Would TB be on the differential also in a different patient population??

o O O O O

Chronic Intestinal Pseudo-Obstruction (CIPO)

> Definition

o lleus
“The contents of the small intestine are acutely unable to transit through because of
impairment neural or muscular inadequacy”, or “the inhibition of propulsive intestinal
motor activity in the absence of a mechanical obstruction”.

o Pseudo-obstruction
“A chronic neuromuscular disorder that can induce the small intestine alone, the
colon alone, or other regions of the gastrointestinal tract in combination....... ?
(Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and Liver Disease. 9th
Edition. Saunders / Elsevier, Philadelphia, 2010, page 2121 and 2124).
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Intussusception

> Definition

o “Intussusception is the invagination of a proximal segment of bowel (intussusceptum) into
an adjacent distal segment (intussuscipiens” (Feldman M., et al. Sleisenger and Fordtran’s
Gastrointestinal and Liver Disease. 9th Edition. Saunders / Elsevier, Philadelphia, 2010,
page 2114).

Distal

Proximal
— [Ntussusceptum

» Diagnostic imaging
o Abdominal ultrasound, accuracy > 90%
o CT scanning
“double bowel” (intussusceptum and intussuscipiens)

- Concentration rings
- Low density fat between intussuscipiens

lleocolic Intussusception

© A. B. R. Thomson and J. C. Walsh
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Intussception, Small Intestine

o A CT scan of the abdomen
(transverse section);
showing small bowel loops
filled with oral contrast and
a target sign appearance at
the left side of the
abdomen (arrow).

N

Printed with permission: Aref H, et al. BMC Surgery 2015; 15:36.

Intussception, Small Intestine

o Abdominal CT scan (coronal section);
showing a segment of small bowel loop
invaginated into a proximal bowel loop,
indicating small bowel intussusception
(arrow).

- There were no signs of bowel
ischemia nor obstruction

oAt £

Printed with permission: Aref H, et al. BMC Surgery 2015; 15:36.
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Gallstone lleus

> Definition

o Alarge gallstone enters the duodenum through a cholecystoduodenal fistula, and blocks the
bowel in the ileum (60%), jejunum or stomach (both 15%), or colon.

i CLINICAL GEM

1
}
1
o Inthe patient with suspected SBO, the presence of pneumobilia raises the possibility !
of a gallstone ileus. !

- Remember that because only ~10% of gallstones have enough calcification to be |
seen on abdominal films, the absence of seeing a gallstone does not exclude the !
possibility of gallstone ileus as a cause of SBO. I

1

1

» Diagnostic imaging

o Triad
- Mechanical small bowel obstruction
- Ectopic, calcified gallstone at transition point between normal and dilated bowel
- Air in biliary tree (pneumobilia)

o Site of gallstone erosion
- Stomach
- Small bowel
- Colon

Small Bowel Obstruction, Air in Biliary Tree (pneumobilia suggesting Gallstone lleus)

© A. B. R. Thomson and J. C. Walsh
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VASCULAR DISEASE

Ischemic Disease

>  Definition

o Acute or chronic | blood flow to the small intestine, resulting in persistent
vasoconstriction, necrosis, fibrosis and gangrene

» Demography
o >50yr

o Conditions associated with
— Thrombosis
— Embolus
— Systemic vasculitis
— Sepsis
— | blood flow (non-obstructive, e.g., shock)

» Causes / associations

o | perfusion

- General
= Hypovolemia
= Hypotension
» Vascular / heart disease
= Sepsis

- Local
= Systemic vasculitis
= Embolism, thrombosis (hypercoagulable state)

“Ischemic colitis may be seen as a result of vascular insufficiency (local or global),
coagulopathies, vasculitides, as a side effect of drugs/medications (e.g., cocaine, over-the-
counter decongestant medications, oral contraceptives, NSAIDs, Kayexalate, migraine
medications, alosetron), anorexic behaviour and also certain infections (C. difficile, E. coli).” Dr.
Robert Riddell, Pathologist, Mt. Sinai Hospital, Toronto, Canada

Mesenteric Ischemia

» Types

o SMAE (SMA embolus; 50%)
- Thrombus in SMA distal to the takeoff of the ileocolic artery is minor, proximal is major
- If no peritonitis, consider TTT (transcatheter thrombolytic therapy)

o NOMI (non-occlusive mesenteric ischemia; 25%)
- Splanchnic vasoconstriction

- Seen in hypoperfusion (shock, MI, CCF, arrhythmia, digitalis); CABG; chronic renal
failure, hemodialysis, peritoneal dialysis

- Treat with infusion of papaverine
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o SMAT (SMA thrombosis; 10%)
- Occurs in area of narrowing from atherosclerosis
- May occur on top of CMI (chronic mesenteric ischemia)

- Important to distinguish between acute versus chronic thrombosis: “the absence of
collateral vessels or the presence of collaterals with inadequate filling of the SMA
indicates an acute occlusion and demands prompt intervention” (Feldman M., et al.
Sleisenger and Fordtran’s Gastrointestinal and Liver Disease. 9th Edition. Saunders /
Elsevier, Philadelphia, 2010, page 2035), i.e., SMA infusion of papaverine followed by
surgery for peritoneal signs

o FSI (focal segmental ischemia; 5%)
- Note: the approximate frequency of these causes of AMI are given in brackets)

Mesenteric Venous Thrombosis (MVT, 10%)

Types of Emboli Site of Supply from Branches of SMA
o Major (proximal to - MCA (middle colic artery)
origin of ileocolic artery) = Transverse colon

- RCA (right colic artery)
= Distal ascending colon

o Minor (distal to origin of - lleocolic
ileocolic artery) = Terminal ileum, cecum, plus
proximal ascending colon

» Diagnostic imaging
o Doppler abdominal ultrasound

o CT adequate to detect thrombosis in mesenteric vein, inadequate to detect early arterial
occlusion, gas in PV (portal vein) pneumatosis intestinalis

o Angiography (“gold standard”)

— Sensitivity, 74% to 100%
— Specificity, 100%

MCQ GEM

1
1
1
e Doppler (duplex) ultrasound is about 96% specific for mesenteric ischemia, but the :
sensitivity is only ~ 75%. Give the anatomical explanation for the relatively low :
sensitivity of Doppler ultrasound to detect mesenteric ischemia. '
|

1

1

1

1

o Doppler ultrasound will demonstrate obstruction / stricture at the proximal main
vessel, but not beyond.
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e CT scan
o Infarction
- Wall thickening
* Focal
= Diffuse
Segmental dilation
Mesenteric edema
Ascites
Intramural gas (pneumatosis)
- Cystic
- Linear-curvilinear
- Radiolucent rim along wall of bowel (pathognomonic)
- Posterior, dependent position
o Venous gas
- Mesenteric vein
- Portal vein
- More air in non-dependent portal veins, than in the dependent posterior lobe

o Closed loop obstruction (adhesion traps bowel and causes ischemia in a loop of small
bowel)

o CT or CTA (CT angiography) changes in the early stages of AMI are not specific, except
for the findings:
- Air in the wall of the bowel or in the portal circulation
- Thrombi in the mesenteric vessels
- Acute infarction of other organs from emboli
o Performance characteristics of CT scan for occlusive AMI (not NOMI)
- Sensitivity, 92%
- Specificity, 100%
CT angiography may be diagnostic when CT is not
Performance characteristics of selective mesenteric angiography for AMI
- Sensitivity, 90% to 100%
- Specificity, 100%
o Criteria for angiographic diagnosis of NOMI
- Origin of branches of SMA
= Narrowed
- Intestinal branches

o O O O

= Irregular
- Arcades
=  Spasm
- Intramural vessels
= | filling
390
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Mesentery and Bowel Wall CT Findings of NOMI

o Unenhanced CT coronal and axial views
Printed with permission: Mazzei MA and Volterrani L. Radiol Med. 2015;120(1):85-95.

Mesentery and Bowel Wall CT Findings of NOMI

o Thickened loops with high attenuation of the wall is also shown in the axial CT image
Printed with permission: Mazzei MA and Volterrani L. Radiol Med. 2015;120(1):85-95.
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e Give the limitation of ultrasound studies, including Duplex and Doppler flowmetry, in
diagnosing AMI.
o The peripheral portion of vessels is not seen
o Reliable diagnosis of AMI due to NOMI not possible

o Just because blood flow is reduced does not prove ischemia,
since even total occlusions may not be causing symptoms when
collaterals have developed.

R O O 0N
SO YOU WANT TO BE A GI RADIOLOGIST!

¢ Give the findings suggestive of acute MVT on CT scanning and on selective
mesenteric arteriography.

» CT (MRI or abdominal ultrasound)

o Bowel wall - Thick
- Enhanced
o SMV - Dilated

- Thrombus (lucency) in lumen of the vein
- Wall of vein shows 1 density

o Collaterals Dilated

» Selective mesenteric arteriography of acute SMVT (superior
mesenteric venous thrombaosis)

o SMV - Thrombus in lumen
- No visualization of SMV or portal vein
- Slow / no filling of mesenteric veins

o SMA - Spasm
- Arterial arcades slow to empty
- Blush

» Endoscopy

Dusky colour from | blood flow
Necrosis

Pneumatosis intestinalis
Stricture

O O O O O

Dark red, mottled mucosa, hemorrhagic mucosa, yellow exudates

392

Small Bowel © J.C. Walsh
A.B.R. Thomson



» Histopathology
o Acute

— Mucosa at tips of villi = Hyperemia
= Necrosis
= Atrophy (“Withered” crypts)
= | height of villi
= Only little inflammation
— Submucosa = 1 neutrophils)
= Edema
= 1 RBC (congestion and hemorrhage)
— Vessels = Thombi
= Emboli
= Vasculitis
— Serosa = Adhesions
— Gangrene
— Perforation

Vascular Ectasias

» Histopathology
o Multiple, tiny red spots, dilated vessels with sclerotic walls (arrows)

Vascular Ectasia, Small Intestine

© A. B. R. Thomson and J. C. Walsh
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Radiation Enteropathy

» Histopathology
o Necrosis, hemorrhage, edema, inflammation (“duodenitis”)

o May be endothelial, stromal cell and epithelial atypia; this can be distinguished from
dysplasia / malignancy by a preserved normal nuclear to cytoplasmic ratio (and
knowledge that the patient has received radiation)

o The depth of the ischemic damage depends upon the extent and duration of ischemia

Acute Intermittent Intermediate Late
o Mucosa o Villous atrophy o Submucosa o Gangrene
- ﬁﬁid pSOf . hyalinization o Muscularis } E::{g&t{gn
propria
- Edema
- Bleeding
- 1 WBC

o Submucosal arterioles with intimal thickening and hyalinized media.

Chronic Ischemia, Radiation Induced, small intestine

Showing focal erosion (arrow)
© A. B. R. Thomson and J. C. Walsh
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GRAFT-VERSUS-HOST DISEASE (GVHD)

>  Definition

o Damage to the Gl mucosa by donor T-lymphocytes from allogenic or autologous
hematopoietic stem cell transplantation blood transfusion, or transplantation of a solid
organ (such as liver).

» Demography
o Commonest 3 wk to 100 d after stem cell transplantation

Types of Transplantation Incidence

o HSCT (hematopoietic stem cell transplantation)

— Allogenic 10% - 40%
— Autologous 13%
o Solid organ transplantation <1%

» Endoscopy (enteroscopy, capsule endoscopy)

o Findings depend on grade (related to extent of apoptosis)
— Normal
- Red
— Nodular
— Friable
— Ulceration
— Bleeding
— Sloughing of mucosa
o Patchy non-specific changes
- Normal to mucosal sloughing (denudation)
- Diagnosis made by histopathology

o Thick mucosal folds

o Wall thickening

o “Ribbon-like” appearance (atrophic, featureless loops of bowel)
o Stomach, small bowel, colon (skin, liver, Gl tract)

o Common site — small intestine

o When GVHD caused by bone marrow transplantation
- Several days of barium coating of bowel affected by GVHD
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Graft-Versus-Host Disease, Small Intestine

Ed -

Printed with permission: Riddell SR and Appelbaum FR. PLoS Med. 2007; 4(7):e198.

» Histopathology

Epithelial cell apoptosis is the key feature

e Acute

o Mild
- Epithelial cells
= Apoptosis

-Neck / deep crypt epithelial cells > villous surface

o Severe
- Crypts
=  Abscesses
= Necrosis
= Drop out
- Villi

= Blunting, shortening, flattening (loss)

- Inflammatory infiltration
= Ulceration
= Sloughing

e Chronic

o Esophagus
- Fibrosis
=  Submucosal
=  Webs / strictures
= Ulcers

Small Bowel
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o Small bowel (less common)
- Fibrosis
- Lamina propria
- Submucosa

o Colon
- Mild to moderate chronic active colitis has been reported

o Also present

| height of villi

Atrophy of mucosa
Lamina propria fibrosis
Pericapillary bleeding

Graft-Versus-Host Disease, Small Intestine

o Mixed, mainly mononuclear, inflammatory
infiltrates in lamina propria

o Numerous apoptotic bodies in crypt epithelium
(blue arrows) and lymphocytic infiltration of
crypts (yellow arrows).

o Apoptotic bodies are small dark nuclear
fragments surrounded by a clear space or halo.

Printed with permission: Carpenter HA and Talley NJ. Am J Gastroenterol. 2000;95(4):878-96.

SO YOU WANT TO BE A GASTROENTEROLOGIST!
e Give the Snover grading criteria for GVHD.

I Epithelial cell apoptosis

Il Abscesses (infiltration of neutrophils)

Crypt
—Distortion (no basal plasmacytosis)
—Necrosis
A Denudation of foci of mucosa (ulceration)
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> Differential
o CMV enteritis

o Cryptosporidum

o Common variable
immunodeficiency
(CVID) [without
anti-enterocyte
antibodies]

o Mycophenalate
mofetil (MMF)
colitis

actinomycete).

technology

Small Bowel

— 1 apoptosis / apoptotic bodies
— Nuclear inclusions

— 1 apoptosis / apoptotic bodies

— With anti-enterocyte antibodies (AEA)

= |dentical to autoimmune enteropathy (AIE)
— Without AEA

» Villus atrophy

= Crypts some destruction

= Mucosa

-1 IEL / 1 IEN (intraepithelial neutrophils {PMNs})

= Lamina propria
- | Plasma cells
— May have increased aoptotic bodies
— Dilated damaged crypts

— Mixed lamina propria inflammatory cell infiltrate

Immunostain (for T. whipplei), PAS and diastase stains, electron microscopy, and
polymerase chain reaction (PCR) assays for 16s ribosomal RNA genes are used to
diagnosis Whipple disease.

o Give which one of these is the best to access the successful therapy of the causative

o The successful eradication of Tropheryma whipplei is best demonstrated by PCR

CLINICAL PEARLS
o GVHD and CMV enteritis may coexist

o The histological changes in the Gl tract
which may result from the conditioning
therapy start early after HSCT, and

usually resolve by day 20, whereas

RS SSSSSS SN SNS SRS SRS RS NS S SSNSNSNSN S NSNS NSNS NSNS S S S SN SRS SRS

SO YOU WANT TO BE A GASTROENTEROLOGIST!

R e i e
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MISCELLANEOUS

Scleroderma (aka SSC [systemic sclerosis])

» Types
o Limited (limited to skin)
o Diffuse
- Involvement of stomach and small bowel in 40%
- Wide-necked intestinal and colonic diverticula
- Also may involve esophagus and stomach

» Diagnostic Imaging
o Thin, straight folds
Folds stacked closely together
Loops dilated
Sacculations on anti-mesenteric border of small bowel
No hypersecretion (unlike celiac disease)

o O O O

e Give the diagnostic imaging findings in scleroderma of the Gl tract.

o Stomach - | rate of emptying

o Small bowel - Dilation
- Closely packed valvulae conniventes —
looks like an “accordion”

o Colon - Wide-mouthed diverticula

» Endoscopy

Diverticulum of Small Bowel

© A. B. R. Thomson and J. C. Walsh
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» Histology

o Fibrosis
o Inner layer of muscularis propria
o Submucosa

o Smooth muscle atrophy
o Inner layer of muscularis propria

Dermatomyositis / Polymyositis
o Involvement of Gl tract in 50%

o Site
- Esophagus
¢ Involvement of upper skeletal muscles — transfer dysphagia
- Small bowel
¢ Megaduodenum
e | transit

» Histopathology

o Visceral myopathy
- Smooth muscle atrophy, fibrosis, chronic inflammation, edema

Systemic Lupus Erythematosus (SLE)
» Histopathology

o Ischemia and perforation secondary to vasculitis
Paraneoplastic Visceral Neuropathies

» Definition: A visceral neuropathy caused by “.... autoimmune processes triggered by the
cancer and directed against antigens [onconeural antigens] common to both the cancer and
the nervous system (Feldman M., et al. Sleisenger and Fordtran’s Gastrointestinal and
Liver Disease. 9th Edition. Saunders / Elsevier, Philadelphia, 2010, page 2137).
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Amyloidosis

» Definition: “..... mixed group of disorders characterized by extracellular deposits of abnormal
protein fibrils with a 3-pleated sheet fibrillar structure” (Feldman M., et al. Sleisenger and
Fordtran’s Gastrointestinal and Liver Disease. 9th Edition. Saunders / Elsevier, Philadelphia,
2010, page 2138).

» Types

O

O

O O O O

AL, primary

AA, secondary to

- Crohn disease

- Ankylosing spondylitis
- PBC

- Rheumatoid arthritis

AB2MG, hemodialysis-related
ATTR, hereditary

Senile

Localized

» Endoscopy

©)

O

O

O

O

Submucosal amyloid
Thick nodular folds
Atrophic folds
Polypoid protrusions
Dilation

» Histopathology

O

Amyloid is deposited in

o Connective tissue of lamina propria and submucosa

o Blood vessel walls

o Smooth muscle fibers — myopathy

On H&E amyloid appears as homnogenous pink material
Congo red stain shows salmon pink colouration which turns to apple green birefringence under
plane polarized light

Small Bowel
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Amyloidosis, Small Intestine

Source: Groisman GM and Cohen HI, Case Reports in Pathology, vol. 2014, Article ID 362835,
4 pages, 2014. doi:10.1155/2014/362835

“Setting goals is the first step in turning the
invisible into the visible.”

Tony Robbins
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INDEX

Note: Page numbers followed by f and t indicate figures and tables, respectively.

A
Aberrant pancreas. See Pancreatic rest
Achalasia, 59, 59f
Actinomycosis, 155, 155f—156f
Active chronic antral gastritis with lymphoid hyperplasia, 135
Active duodenitis, 282f
Acute colitis, 326
Acute dilation, 165f
Acute erosive gastritis. See Reactive gastropathies
Acute erosive gastropathy, 113t
Acute erosive / hemorrhagic gastritis, 137f
definition, 136
endoscopy, 136
histopathology, 136
Acute gastritis, 112t
active chronic antral gastritis with lymphoid hyperplasia, 135
acute erosive / hemorrhagic gastritis, 136—137, 137f
collagenous gastritis, 121-123, 122f-123f
diagnostic imaging, 114
diffuse antral gastritis (DAG), 135, 135f
distinctive gastritides, 114
eosinophilic gastritis, 131-133, 133f
erosive gastritis, 115f—116f
gastric epithelial dysplasia (GED), 133-134
gastric Helicobacter pylori, 115f
gastritis cystica profunda (GCP), 124-125, 124f-125f
histopathological types, 112, 112t—114t
H. pylori gastritis (HPG), 114
NSAID-induced mucosal damage, 128-130, 128f—130f
pathology, 115-116
phlegmonous gastritis (PG), 117-120, 117f-120f
reactive gastropathies, 125-128, 126f—128f
terminology, 111
Acute non-variceal upper Gl bleeding
diagnostic imaging, 84-85
endoscopy
forrest Ib non-variceal upper Gl bleeding, 85f
gastric ulcer, 89f
non-variceal upper Gl bleeding, 86f—92f
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Adenocarcinoma, 22, 228f
definition, 333
demography, 333
differential, 335
duodenal carcinoma, 334f
endoscopy, 333
of esophagus, 56-57, 56f-57f
histopathology, 335
ileal lymphoid hyperplasia, 334f
intestinal type, 335
neoplasms of small intestine, 333—335, 334f, 336t
pancreatic type (periampullary type) mixture of, 335
Advanced gastric adenocarcinoma, 197
Afferent loop syndrome, 107
AIE. See Autoimmune enteropathy (AIE)
AIG. See Autoimmune gastritis (AIG)
Alpha-1 anti-trypsin deficiency, 309
Aluminocalcinosis, 174
AMAG. See Autoimmune metaplastic atrophic gastritis (AMAG)
Amyloid, 268, 401
Amyloidosis, 401-402, 402f
Angiography, 104
Anisakiasis, 153
Antibiotic-associated diarrhea (AAD), 324
Aspergillus, 153
Atherosclerosis, 268
Attenulated FAP, 202
Autoimmune atrophic gastritis, 139f
Autoimmune enteropathy (AIE)
common variable immunodeficiency (CVID), 298f, 299, 299f
definition, 297
demography, 297
differential, 300t
gross / endoscopy, 297
histopathology, 297—299
Autoimmune gastritis (AlG), 149f-150f, 191
definition, 148
endoscopy, 148
histopathology, 149-150
Autoimmune metaplastic atrophic gastritis (AMAG), 111, 148
Autosomal-recessive congenital enteropathy, 302
Autosomal-recessive disorder, 302
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B
Backwash ileitis in ulcerative colitis, 317t
Bariatric surgery
post-operative stomach, 107-110
band erosion, 110
diagnostic imaging, 107-108
endoscopy, 108
leaks, 110
marginal ulcer (MU) bleeding, 109
stoma, 109
treatment, 109-110
types, 106
Barrett esophagus (BE)
diagnostic imaging, 15
dysplasia, 18-21
endoscopic appearance suggestive of, 16f
endoscopy, 15
immunohistochemistry, 17
intestinal metaplasia, 18f—19f
long tongues of salmon-pink mucosa, 17f
Benign gastric polyps, 180f
approach to patient, 176-177
demography, 175t
EGD characteristics and pathological features, 178-180
histopathological distinction, 177-178
lymphatic, 176
mucosal (epithelial) polyp, 175
neurogenic tumours, 176
non-mucosal intramural polyps, 176
Benign gastric ulcer, 238f—239f
benign vs malignant gastric ulcer, 239t
differential, 240
endoscopy, 238-240
Benign mesenchymal tumours, 194t
Bile reflux gastritis, 108
Bleeding DU, 79f
Burkitt lymphoma, 248f, 371, 379f
definition, 247, 378
demography, 378
endoscopy, 247, 378
histopathology, 247, 378-379
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C
Candidiasis
budding yeast and pseudohyphae, 30f
endoscopy, 29
exfoliating esophageal squamous cells, 30f
histopathology, 30
multiple plaque-like filling defects, 29f
neutrophil inflammation, 30f
patchy white plagues, 29f
pseudohyphae, 30f—31f
yeast, 30f
Capsule endoscopy (CE), 103, 105
Carcinoid tumours, 53, 188-189, 363
Carcinomas, 134, 221t
Carditis, 111
Celiac disease, 284f-285f
collagenous sprue, 292f—293f
complicating, 373f
definition, 283
demography, 283
diagnostic imaging, 283-284
diarrhea malabsorption with biopsy-demonstrated villous atrophy, 296
early subtle cellular histological changes of, 291
endoscopy, 286—287
fatty diarrhea, 294
gluten sensitive enteropathy, 286f
histological features, 294t
histopathology, 287-294
intraepithelial lymphocytes (IELs), 291t, 293
malabsorption, 292, 294t
Marsh |, 288f
Marsh I, 289f
Marsh 111B, 289f
Marsh 11IC, 290f
small bowel total villous atrophy, 296
sprue-like small bowel biopsy, 295
Chemo- / radiotherapy esophagitis
endoscopy, 36
histopathology, 37
radiation esophagitis, 37f
Chronic and active chronic gastritis, 112t
Chronic atrophic gastritis (CAG), 139-141, 139f-141f, 189
Chronic erosive verrucous gastritis, 164
Chronic gastritis, 135, 138f
Chronic GERD
esophageal rings and webs, 14
esophageal strictures / narrowings, 13, 13f
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Chronic intestinal pseudo-obstruction (CIPO), 384
Chronic mesenteric ischemia (CMI), 389
Chronic non-specific gastritis
actinomycosis, 155, 155f—156f
autoimmune atrophic gastritis, 139f
autoimmune gastritis, 148-150, 149f-150f
chronic atrophic gastritis of body, 139-141, 139f-141f
cryptosporidiosis, 157f
cytomegalovirus (CMV) infection, 153—-155, 154f—155f
diffuse antral gastritis (DAG), 138f
endoscopy, 138
enterogastric reflux gastritis, 141144, 142f-144f
gastritis cystica polyposa (GCP), 151-152, 151f-152f
granulomatous gastritis, 160-163, 161f—163f
Helicobacter pylori (H. pylori) —associated gastritis, 144—148, 145f, 148f
histopathology, 138
infectious gastritis, 153
lymphocytic gastritis, 163, 164f—165f
multifocal atrophic gastritis (MAG) with intestinal metaplasia (IM), 138f
mycobacterial gastritis, 159, 160f
strongyloidiasis, 158, 158f—159f
syphilis, 156f-157f
CIPO. See Chronic intestinal pseudo-obstruction (CIPO)
Clostridium difficile-associated diarrhea and colitis (CDADC), 324
Clostridium difficile infection (CDI), 324—-326, 325f-326f
CMI. See Chronic mesenteric ischemia (CMI)
Collagenous gastritis, 121-123, 122f-123f, 268
Collagenous sprue, 292{—293f
Common variable immunodeficiency (CVID), 298f, 299, 299f
Complicating celiac disease, 373f
Congested / edematous lamina propria, 144
Congestive gastropathy, 114t, 171
Corkscrew foveolar hyperplasia, 144
Cribriform architecture. See High grade dysplasia (HGD)
Crohn disease, 314f
causes of diarrhea in, 315
clinical presentation to, 315
demography, 310
diagnostic imaging, 310-311
differential diagnosis, 315-318
endoscopy, 312-313
fistulae, 319-321, 320f
histopathology, 313
neo-terminal ileum, 311f
small bowel and colonic, 317t—318t
terminal ileum, 313f
ulcerative colitis (UC) and, 315
Cronkhite-Canada syndrome (CCS), 166, 178, 202
Crypt abscesses, 145
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Crypthypo- or hyperplasia, 302
Cryptosporidiosis, 153, 157f, 328—-329, 329f
Cryptosporidium, 328
CTE (CT enterography), 104
CVID. See Common variable immunodeficiency (CVID)
Cyclospora cayetanensis, 328
Cystoisospora belli, 328
Cytomegalovirus (CMV) infection, 153-155, 154f—155f
endoscopy, 34
eosinophilic intranuclear inclusions, 35f
histopathology, 35
ulcers, 34f
viral esophagitis, 34

D
Dermatomyositis / polymyositis, 400
Diffuse antral gastritis (DAG), 135, 135f, 138f
Diffuse corporal atrophic gastritis (DCAG), 111
Diffuse large B cell lymphoma, 370
demography, 246
pathology, 247
Diffusely infiltrating carcinomas, 221t
Distinctive gastritides, 114
Double balloon enteroscopy (DBE), 103
Duodenal ulcers (DU), 76
bleeding, 79f
penetrated, 80f
perforated, 79f
Duodenitis, 278f—282f
Duplication cysts (DC), 53-54
Dysplasia, 225
high grade dysplasia (HGD), 22, 23f
low grade dysplasia (LGD), 18—-20

E
Early gastric cancers (EGCA), 224
clinical, 234-235
definition, 233
diagnostic imaging (CT scan), 234
pathology, 233
EATL. See Enteropathy-associated t-cell ymphoma (EATL)
Ectopic pancreas. See Pancreatic rest
Ectopic pancreatic rest, 273
EGJ. See Esophagogastric junction (EGJ)
Enteroclysis, 102

408

PATHOLOGY = © J.C. Walsh

A.B.R. Thomson



Enterogastric reflux gastritis, 142f—144f

diagnosis, 141

histopathology, 144

pathophysioloygy, 141

Roux-en-Y Gastric Surgery, 142f
Enteropathies

autoimmune enteropathy (AIE), 297-300

celiac disease, 283-296

microvillus inclusion disease (MVID), 302-303

tropical sprue, 300—-302
Enteropathy-associated t-cell lymphoma (EATL)

definition, 379

demography, 379

gross / endoscopy, 380

histopathology, 380

immunohistochemical study, 381f
Environmental atrophic metaplastic gastritis (EMAG), 146
Environmental multifocal atrophic gastritis (EMAG), 111
EoE. See Eosinophilic esophagitis (EOE)
Eosinophil cationic protein, 322
Eosinophil-derived granule proteins, 322
Eosinophil derived neurotoxin, 322
Eosinophilic disorders of Gl tract

bone marrow, 322

eosinophilic enteritis, 323f

eosinophils, 322

Gl tract, 322

histopathology, 323
Eosinophilic esophagitis (EoE)

bleeding post dilation, 26f

endoscopy, 23

eosinophil microabscesses, 25f

food bolus impaction, 26f

GERD and, histopathological features, 28t

histopathology, 27—28

longitudinal linear furrows, 24f

multiple circular rings, 24f

small caliber esophagus, 25f
Eosinophilic gastritis, 113t

clinical, 131

definition, 131

diagnostic imaging, 131

endoscopy, 131

eosinophils in lamina propria, 133f

histopathology, 132
Eosinophilic intranuclear inclusions, 35f
Eosinophil microabscesses, 25f
Eosinophil peroxidase, 322
Erosive esophagitis, 12f
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Erosive GERD, 12f
Erosive pill esophagitis, 38f
Erythrocyte scintigraphy, 102
Esophageal cancer
adenocarcinoma of esophagus, 56-57, 56f-57f
esophageal narrowing, 55, 55f
lymphoma, 58, 58f
Esophageal contraction, 3f
Esophageal diverticula
endoscopy, 60
hiatus hernia, 61f
pathology, 60f
reflux esophagitis and peptic stricture, 60f
scleroderma esophagus, 62f
Zenker Diverticulum (ZD), 62f
Esophageal eosinophilia (EE), 27
Esophageal granular cell tumour, 48, 48f
Esophageal hemangioma, 42f
Esophageal hematoma, 42f
Esophageal inflammatory polyps, 43f
Esophageal melanoma
cohesive neoplastic cells, 45f
endoscopy, 44
histology, 44
pigmented bulge, 44f
Esophageal narrowing, 55, 55f
Esophageal polyps and tumours
esophageal granular cell tumour, 48, 48f
esophageal hemangioma, 42f
esophageal hematoma, 42f
esophageal melanoma, 44—45, 44—45f
inflammatory polyps, 43, 43f
squamous papilloma, 4647, 46f-47f
Esophageal rings and webs, 14
Esophageal strictures / narrowings, 13, 13f
Esophageal tears and perforation, 65, 65f
Esophageal variceal bleeding (EVB)
endoscopy, 63
esophageal tears and perforation, 65, 65f
esophageal varices, 63f—64f
histopathology, 64f
Esophageal varices, 63f—64f
Esophagitis
chemo- / radiotherapy esophagitis, 36—37
eosinophilic esophagitis (EoOE), 23-28
erosive pill esophagitis, 38f
infectious, 29-31
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infectious esophagitis
candidiasis, 29-31
cytomegalovirus (CMV) infection, 32-35
herpes simplex virus (HSV) infection, 32—-33
Esophagogastric junction (EGJ), 97
Esophagus
neural control of, 3f
squamous mucosa of, 4f
Extranodal natural killer cell / T cell lymphoma, nasal type, 371

F
False negative Meckel scan, 104
Familial adenomatous polyposis (FAP), 182, 202
Fatty diarrhea, 294
FGPs. See Fundic gland polyps (FGPs)
Fistulae, 320f
anal fissures, 319
Crohn disease, 319-321, 320f
diagnostic tests, 320-321
gastrointestinal, 319t
perianal fistulas, 319
Foamy macrophages, 307
FOB-positive melena stools, 102
Focal foveolar hyperplasia, 178
Focal segmental ischemia (FSI), 389
Follicular lymphoma, 370-371
Food bolus impaction, 26f
Forrest Ib non-variceal upper Gl bleeding, 85f
Foveolae. See Gastric pits
Foveolar hyperplasia, 126, 130
FSI. See Focal segmental ischemia (FSI)
Fundic gland hyperplasia (FGPs), 181. See also Fundic gland polyps
Fundic gland polyps (FGPs), 177, 182f-186f
definition, 181
demography, 181
endoscopy, 181-182
histopathology, 185
types, 181

G
Gallstone ileus, 387, 387f
Gangliocytic paraganglioma
definition, 354
gross / endoscopy, 354
hematoxylin and eosinstained section, 355f
histopathology, 354
rare ganglion cells, 355f
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Ganglioneuroma
definition, 352
demography, 352
diffuse, 353f
endoscopy, 353
histopathology, 353
immunohistochemistry, 354
Gastric adenocarcinoma (GCA), 124, 224, 225f-227f, 230f
adenocarcinoma, 228f
classification (Japanese or Paris), 220-225, 220t—221t
demography, 210
diagnostic imaging, 212-218
diffuse type, 229f
early gastric cancer (EGCA), 233-235
gastric cancer, 213f-216f
gastric polyp progression, 218t
gastric stump carcinoma, 236f—237f
histopathology, 227
inflamed and ulcerated gastric mucosa, 228f
intestinal type, 229f-230f
molecular factors, 219
morphological types / classification, 222f
neoplastic glands of, 231f
poorly cohesive carcinoma, 231f
premalignant conditions, 217
signet-ring cell carcinoma, 232—-233
types, 210-211, 211f
Gastric adenoma, 195f
definition, 195
demography, 195
endoscopy, 195
histopathology, 196-197
low grade dysplasia, 198
types, 195
Gastric amyloid, 266f—267f
definition, 262
diagnostic imaging, 262
differential, 268
endoscopy, 262
histopathology, 263-264
Gastric anatomy
duodenum, first portion, 71f
endoscopy, 70
enterochromaffin cells (EC) vs. enterochromaffin-like (ECL) cells, 69t
EUS layers and tumours, 70t
gastric glands, types / classification, 68
histopathology, 71-73, 71f-72f
pylorus, 70f
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Gastric antral vascular ectasia (GAVE), 97t, 99-101, 99f-101f, 104t—105t
Gastric bezoar, 273, 273f
Gastric cancer, 213f-216f
Gastric dieulafoy lesion, 97-98, 98f
Gastric epithelial dysplasia (GED), 195, 197
atrophic gastritis, 133f
definition, 133
endoscopy, 133
histopathology, 134t
reactive / regenerative change, 134t
Gastric foveolar adenoma, 209, 209f
Gastric Helicobacter pylori (EM), 115f
Gastric hyperplastic polyps (GHP), 177, 207f—208f
causes / associations, 203
definition, 203
demography, 203
endoscopy, 204f
histopathology, 205-206
Gastric lymphoma, 241f-243f
Burkitt lymphoma, 247-248
diagnostic imaging, 241
diffuse large B cell ymphoma, 246-247
endoscopy, 241
gastric MALT lymphoma, 244-246
histopathology, 243
types, 241
Gastric MALT lymphoma, 244f, 246f
aberrant CD43 expression, 246
definition, 244
demography, 244
endoscopy, 244
histopathology, 245
Gastric mucosal calcinosis, 174, 174f
Gastric neoplasms
benign gastric polyps, 175-180, 175t, 180f
fundic gland polyps (FGPs), 181-186, 182f—186f
gastric adenoma, 195-198
gastric foveolar adenoma, 209, 209f
gastric hyperplastic polyps (GHP), 203-208
gastric neuroendocrine tumours (NET), 188-194
gastric pyloric gland adenoma, 198-200
gastritis cytica polyposa, 202—203
inflammatory fibroid polyps (IFP), 200-202
polyposis syndromes, 202
schwannoma, 187-188
Gastric neuroendocrine tumours (NET), 188-194
Gastric pathology
gastric tumours, immunostaining, 76t
stains for diagnosis of, 74t—75t
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Gastric pits, 68
Gastric polyp progression, 218t
Gastric pyloric gland adenoma, 199f
definition, 198
demopgraphy, 198
differential, 200
endoscopy, 198
histopathology, 199
Gastric stromal tumour, 254f
Gastric stump carcinoma, 236f—237f
Gastric ulcer, 89f
Gastric varices (GV), 93-94, 94f, 273
Gastric vascular ectasia (GVE), 99
Gastric xanthoma, 270f-272f
definition, 269
demography, 269
differential, 272
endoscopy, 269
histopathology, 270
immunostain for macrophages, 272f
Gastritis, 80
autoimmune atrophic, 139f
bile reflux, 108
chronic, 135, 138f
chronic and active chronic, 112t
chronic erosive verrucous, 164
collagenous, 121-123, 122f-123f
enterogastric reflux, 141-144, 142f-144f
Gastritis cystica glandularis, 178, 202
Gastritis cystica polyposa (GCP), 151f—152f
definition, 151
demography, 151
endoscopy, 151
histopathology, 152
Gastritis cystica profunda (GCP), 111, 124-125, 124f-125f
Gastritis cytica polyposa, 202-203
Gastroesophageal reflux disease (GERD)
acute esophagitis, 12
chronic GERD, 13-14, 13f-14f
endoscopic grading, 6
endoscopy, 5
eosinophilic esophagitis (EoE) and, histopathological features, 28t
esophageal erosion, 10f
esophageal rings and webs, 14
esophageal squamous mucosa, 11f
fundoplication, 8f
histological grading, 9t, 10f
histopathology, 9
LA classification system, 5f
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paraesophageal hernia, 7f

reflux esophagitis, 6f

squamous mucosa with reactive changes, 11f
Gastrointestinal mesenchymal tumours

differential, 254

endoscopic diagnosis, 250

endoscopy, 250-252

gastric stromal tumour, 254f

genetic mutations, 249-250

GIST markers for, 249

histopathology, 252—-253

inflammatory fibroid polyps (IFP), 254t

leiomyoma, 255f

types, 249
Gastrointestinal stromal tumour (GIST), 50-52, 176, 332, 335, 345

criteria for malignancy, 340t

definition, 337

demography, 337

diagnostic imaging, 337-338

differential, 345—-346

endoscopic features, 340t

endoscopy, 338—-340, 341f

guidelines for risk assessment of primary, 339t

histopathology, 341-342

immunohistochemistry (IHC), 343t

small intestine, 341f, 344f-345f
Gastropathies. See Acute gastritis
GAVE. See Gastric antral vascular ectasia (GAVE)
GCP. See Gastritis cystica polyposa (GCP); Gastritis cystica profunda (GCP)
GED. See Gastric epithelial dysplasia (GED)
Genetic mutations, 249-250
GERD. See Gastroesophageal reflux disease (GERD)
GHP. See Gastric hyperplastic polyps (GHP)
Giardiasis, 153, 327, 327f
Gl (gastrointestinal) lymphoma

Burkitt lymphoma, 378-379, 379f

complicating celiac disease, 372f-373f

diagnostic imaging, 372

endoscopy, 373

enteropathy-associated t-cell ymphoma (EATL), 379-380, 381f

Gl mantle cell ymphoma, 376-377

gut-associated lymphoid tissue (GALT), 370

histopathology, 374f

Hodgkin lymphoma, 372

immunoproliferative small intestinal disease (IPSID), 374—-376

Non-Hodgkin lymphomas, 370-371

small intestine, 374f

types, 370
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Gl (gastrointestinal) mantle cell lymphoma

definition, 376

demography, 376

diagnostic imaging, 376

endoscopy, 376

histopathology, 376-377

small intestine, 377f
GIST. See Gastrointestinal stromal tumour (GIST)
Gl tract, submucosal non-epithelial tumours, 331t—332t
Glomus tumour, 345

definition, 356

demography, 356

endoscopy, 356

histopathology, 356

small intestine of, 357f
Graft-versus-host disease (GVHD)

definition, 395

demography, 395

differential, 398

endoscopy, 395

histopathology, 396—397

small intestine, 396f—397f
Granular cell tumours (ECT), 53
Granulomatous gastritis, 112t, 161f—163f

definition, 160

endoscopy, 160

histopathology, 161-162
Gut-associated lymphoid tissue (GALT), 370
GV. See Gastric varices (GV)
GVHD. See Graft-versus-host disease (GVHD)
Gynecological disorders, 317t

H
Helicobacter pylori (H. pylori) —associated gastritis, 145f, 148f
definition, 144
endoscopy, 144
histopathology, 145-146
Helicobactor pylori (HP) infection
curved bacilli, 81f
Helicobactor pylori-positive peptic ulcer disease (PUD), 82—-83, 82t—83t
histopathology, 80
lymphoplasmacytic inflammation, 81f
Henoch-Schonlein purpura, 318t
Herpes simplex virus (HSV) infection, 153
endoscopy, 32
esophagitis, 32f, 33
histopathology, 32
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Heterotopia and metaplasia

pancreatic heterotopia, 256—-260

paneth cell metaplasia, 261, 261f
Heterotopic gastric mucosa

endoscopy, 39f

glycogenic acanthosis, 40-41, 40f-41f
Heterotopic pancreas. See Pancreatic rest
HGD. See High grade dysplasia (HGD)
High grade dysplasia (HGD), 22, 23f, 196
Histoplasma, 153
Hodgkin lymphoma, 372
HPG. See H. pylori gastritis (HPG)
H. pylori gastritis (HPG), 111, 114
HSV. See Herpes simplex virus (HSV) infection
Hypergastrinemia, 189—190
Hyperplastic hypersecretory gastropathy (HHG), 167
Hyperplastic polyps, 167
Hypertrophic gastropathy, 114t, 172-173, 173f
Hypertrophic lymphocytic gastritis, 113t

I
latrogenic (drugs), 317t
IFP. See Inflammatory fibroid polyps (IFP)
lleitis associated with spondyloarthropathy, 317t
Immunoproliferative small intestinal disease (IPSID)
definition, 374
demography, 374
differential, 375-376
endoscopy, 374
histopathology, 375
Infectious esophagitis
candidiasis, 29-31
cytomegalovirus (CMV) infection, 32—35
herpes simplex virus (HSV) infection, 32—-33
Infectious gastritis, 153
Infiltrative disorders, small bowel and colonic Crohn disease, 317t
Inflamed and ulcerated gastric mucosa, 228f
Inflammation of gastric cardia, 111
Inflammatory Crohn disease, 104
Inflammatory disorders, small bowel and colonic Crohn disease, 317t
Inflammatory fibroid polyps (IFP), 254t
definition, 200
endoscopy, 201f
eosinophils and spindle cell cuffing, 202f
histopathology, 201f
Inflammatory polyps, 43, 43f
Intestinal cryptosporidiosis, 329f
Intestinal metaplasia, 138
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Intestinal type, gastric adenocarcinoma (GCA), 221, 229f—230f
Intra-abdominal fibromatosis (“Desmoid tumour”)
definition, 358
demography, 358
diagnostic imaging, 358
differential, 359
histopathology, 358
Intractable diarrhea in infants, 302
Intraepithelial inclusions, 302
Intraepithelial lymphoctyes (IELs), 164, 291t, 293
Intramucosal or submucosal carcinoma, 134
Intussusception
definition, 385
diagnostic imaging, 385
ileocolic intussusception, 385f
small intestine, 386f
Invasive carcinoma, 134
Inverted squamous papilloma, 47f
IPSID. See Immunoproliferative small intestinal disease (IPSID)
Iron deficiency anemia, 102
Ischemic colitis, 388
Ischemic disease, 318t, 388
Ischemic gastritis, 268
Isospora belli, 328

J

Japanese Gastroenterological Endoscopic Society (JGES), 224
Jejunogastric intussusceptions, 107

Juvenile polyps, 177

L
Large B cell ymphoma, 245
Leiomyoma, 255f, 345
Lipoma, 53
Low grade dysplasia (LGD), 18-20, 182, 185
Luminal pseudomembrane, 326
Lymphagiectasia

definition, 304

diagnostic imaging, 304

duodenal biopsy, 305f

endoscopy, 304

histopathology, 305

of small intestine, 305f
Lymphocytic gastritis, 112t, 163-164, 164f—165f
Lymphoepithelial lesions, 243
Lymphoid hyperplasia, 135
Lymphoid nodular hyperplasia, 318t
Lymphoma, 58, 58f, 202, 332
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M
MAG. See Multifocal atrophic gastritis (MAG)
Major basic protein, 322
Malignant lymphoma, 243
Mantle cell lymphoma, 370
Meckel scan, 104
Ménétrier disease (MD), 166-167, 169-171, 170f-171f, 178
Mesenteric ischemia, 388—-389
Mesenteric panniculitis, 383f, 384, 384f
Mesenteric venous thrombosis (MVT), 389-393, 391f
Metaplasia, 261, 261f
Metaplastic atrophic gastritis (MAG), 111
Metastases, 332
Microvillous atrophy (MVA), 303
Microvillus inclusion disease (MVID)

definition, 302

demography, 302

histopathology, 302—303

small intestine, 303f

tufting enteropathy, 302
Mononuclear cell infiltration, 135
Mucin depleted epithelial cells, 144
Mucosa associated lymphoid tissue (MALT) lymphoma, 176, 241
Mucosal benign epitheloid nerve sheath tumours / Schwann cell hamartomas, 352
Mucosal hemorrhage, 135
Mucosal laceration, 65
Mucosa plus lymph nodes, 224
Multifocal atrophic gastritis (MAG), 111, 138f, 146
Multiple Endocrine Neoplasia-Type | (MEN-1), 82
MVID. See Microvillus inclusion disease (MVID)
MVT. See Mesenteric venous thrombosis (MVT)
Mycobacterial gastritis, 159, 160f
Mycobacterium avium complex (MAC enteritis), 309
Mycobacterium avium-interacellulare, 160

N

Neoplasms of small intestine
adenocarcinoma, 333—-335, 334f, 336t
demography, 330
gangliocytic paraganglioma, 354—-355, 355f
ganglioneuroma, 352—-354
gastrointestinal stromal tumours (GIST), 337-346
Gl tract, submucosal non-epithelial tumours, 331t—332t
glomus tumour, 356, 357f
intra-abdominal fibromatosis (“Desmoid tumour”), 358—-359
mucosal benign epitheloid nerve sheath tumours / Schwann cell hamartomas, 352
neurofibroma, 349-350, 350f
pathological types, 332
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perineurioma, 351-352

sclerosing mesenteritis, 359-360, 360f

smooth muscle tumours, 346-349
Neoplastic glands of gastric adenocarcinoma (GCA), 231f
Neo-terminal ileum, 311f
Neuroendocrine carcinomas, 332
Neuroendocrine tumours (NETSs), 189, 332

demography, 363

diagnostic imaging, 364f

differential, 369

endoscopy, 365-366

glomus tumour and, 194t

histopathology, 367—-368

small intestine, 366f, 368f—369f

WHO classification, 190t
Neurofibroma

definition, 349

demography, 349

differential, 350

gross / endoscopy, 349

histopathology, 350

neurofibroma, 350f
Neuron-specific enolase (NSE), 193
NOMI. See Non-occlusive mesenteric ischemia (NOMI)
Non-celiac gluten-sensitivity (NCGE), 301
Non-erosive esophagitis, 12f
Non-erosive GERD, 12f
Non-Hodgkin lymphomas, 370-371
Non-keratinizing esophageal squamous mucosa, 4
Non-neoplastic gastric filling defects

ectopic pancreatic rest, 273

gastric bezoar, 273, 273f

gastric varices, 273

pseudotumour, 273
Non-occlusive mesenteric ischemia (NOMI), 388, 391f
Non-variceal upper Gl bleeding, 86f—92f
NSAID-induced gastric ulceration, 129f
NSAID-induced mucosal damage, 128-130, 128f—130f
Nuclear atypia, 22

O
Obscure Gl bleeding
angiography, 104
capsule endoscopy (CE), 103, 105
CTE (CT enterography), 104
diagnostic imaging, 102
EGD / colonoscopy, 103
gastric antral vascular ectasia (GAVE), 104t—105t
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Meckel scan, 104
portal hypertensive gastropathy (PHG), 104t—105t
RBC scan, 104
small bowel endoscopy, 103
Oxyntic glands
cystic dilation of, 186f
mucosa, 181

P
Pancreatic heterotopia, 256—260
Pancreatic rest, 54
Paneth cell metaplasia, 261, 261f
Paraneoplastic visceral neuropathies, 400
Penetrated DU, 80f
Peptic duodenitis and ulceration
active duodenitis, 282f
diagnostic imaging, 278f—280f
duodenitis, 278f—282f
endoscopy, 280-281
Peptic ulcer disease (PUD)
bleeding DU, 79f
definition, 76
endoscopy, 76, 77f
gastric ulcer, 78f
penetrated DU, 80f
perforated DU, 79f
Perforated DU, 79f
Perineurioma, 351-352
Periodic acid schiff (PAS) staining, 303, 307
Peutz-Jeghers (PJ) polyps, 177
Peutz-Jeghers syndrome (PJS), 202
PG. See Phlegmonous gastritis (PG)
PHG. See Portal hypertensive gastropathy (PHG)
Phlegmonous gastritis (PG), 111, 117-120, 117f-120f
Pititis, 145
Polypoid gastric lesions, 202
Polypoid tumours, 221t
Polyposis syndromes, 202
Poorly cohesive carcinoma, 231f
Portal hypertensive gastropathy (PHG), 94-97, 94f—96f, 97t, 104t—105t
Post gastrectomy carcinoma, 107
Post- gastric surgery, 107
Prolonged gastrin stimulation, 189
Protozoa, 328
Pseudomembraneous colitis (PMC), 324
Pseudomembraneous enteritis (PME), 324
Pseudomembranous Enterocolitis (PMEC), 324, 325f
Pseudotumour, 273
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PTLD (post-transplantation lymphoproliferative disorder), 58f
PUD. See Peptic ulcer disease (PUD)

R

RBC scan, 104

Reactive gastropathies, 113t, 125-128, 126f-128f, 130, 144
Rectal shelf of Blumer, 234

Roux-en-Y gastric bypass (RYGB), 109

S
Sarcocystis, 328
SBO. See Small bowel obstruction (SBO)
Schatzki ring, 14
Schistosoma mansoni, 153
Schwannomas, 187-188, 343t, 347t
Scleroderma, 399-400, 399f
Sclerosing mesenteritis
definition, 359
demography, 359
diagnostic imaging, 359
endoscopy, 359
histopathology, 359
small intestine, 360f
Secondary tumours. see Tumours metastatic to small bowel
Serum C-reactive protein (CRP), 310
Sessile or pedunculated polyps, 195
SG. See Suppurative gastritis (SG)
Shapelock™ enteroscopy guide, 109
Signet-ring cell carcinoma, 232f
adenocarcinoma, 233f
histopathology, 232
SLE. See Systemic lupus erythematosus (SLE)
Small bowel adenocarcinoma, 332
Small bowel endoscopy, 103
Small bowel obstruction (SBO)
chronic intestinal pseudo-obstruction (CIPO), 384
definition, 381
diagnostic imaging, 381
due to right iliac fossa mass, 383f
gallstone ileus, 387, 387f
intussusception, 385—386, 385(—386f
mesenteric panniculitis, 383f, 384, 384f
mid-jejunum, complete obstruction of, 382f
Small bowel total villous atrophy, 296
Small caliber esophagus, 25f
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Small intestine
duodenum, 277, 277f
lymphagiectasia of, 305f
malignant tumours of, 332
microscopic view of wall, 276f
microvillus inclusion disease (MVID), 303f
neoplasms of. see Neoplasms
neuroendocrine tumours, 366f, 368f-369f
Smooth muscle contraction, 2f
Smooth muscle tumours
characterization, 346
gastrointestinal stromal tumours, comparison, 347
Sporadic vs. MEN-1-associated gastrinomas, 83t
Sprue-like small bowel biopsy, 295
Squamous papilloma
endoscopy, 46
finger-like projections, 46f
histopathology, 47
intraluminal mass, 46f
inverted squamous papilloma, 47f
SSC. See Systemic sclerosis (SSC)
Stomal cancer, 107
Stomal (marginal) ulcer, 107
Stool markers, 310
Strongyloides stercoralis, 153
Strongyloidiasis, 158, 158f—159f
Stump carcinoma, 107
Submucosal tumours
endoscopy, 49
enucleation, 49
gastrointestinal stromal (mesenchymal) tumours (GIST), 50-52
leiomyoma, 52
types
carcinoid tumour (neuroendocrine tumours [NET]), 53
duplication cysts (DC), 53-54
granular cell tumours (ECT), 53
lipoma, 53
pancreatic rest, 54
Suppurative gastritis (SG), 117
Syphilis, 156f—157f
Systemic lupus erythematosus (SLE), 400
Systemic sclerosis (SSC), 268, 399—-400, 399f

T

Terminal ileum, 313f

Thickened gastric folds
classification, 166
congestive gastropathy, 171
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Cronkhite Canada, 166
differential diagnosis, 169t
endoscopy, 168, 168f
histopathology, 169
hyperplastic hypersecretory gastropathy (HHG), 167
hyperplastic polyps, 167
hypertrophic gastropathy, 172-173, 173f
infection, 166
infiltration, 166
Ménétrier disease (MD), 166—-167, 169-171, 170f-171f
Zollinger-Ellison Syndrome (ZES), 167
Torsion of appendiceal epiploica, 318t
Toxoplasma, 328
Transcatheter thrombolytic therapy (TTT), 388
Traveller diarrhea
Clostridium difficile infection (CDI), 324-326
cryptosporidiosis, 328-329, 329f
demography, 324
giardiasis, 327, 327f
protozoa, 328
Tropheryma whipplei, 307
Tropical sprue, 301f
definition, 300
demography, 300
diagnostic imaging: non-specific, 300
differential, 301-302
histopathology, 300
Tumours metastatic to small bowel
demography, 361
endoscopy, 361
histology, 361t—362t
primary or secondary, histopathological features, 362t
Type A gastritis, 111, 148
Type B gastritis, 146

U

Ulcerated carcinomas, 221t

Ulcerative colitis (UC), 315, 317t. See also Crohn disease

Ulcers
benign gastric, 238—-240, 238f—239f
cytomegalovirus (CMV) infection, 34f
duodenal ulcers (DU), 76, 79f—80f
gastric, 89f
stomal (marginal), 107

Umbilication, 190t

Unclassifiable advanced carcinomas, 221t

Unequivocal dysplasia, 197t
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V
Varioliform gastritis, 135, 164
Vascular disease
ischemic disease, 388
mesenteric ischemia, 388—389
mesenteric venous thrombosis (MVT), 389-393, 391f
small bowel and colonic Crohn disease, 318t
vascular ectasias, 393-394, 394f
Vascular ectasias
chronic ischemia, 394f
histopathology, 393-394
small intestine, 393f
Vascular lesions of stomach
gastric antral vascular ectasia (GAVE), 97t, 99-101, 99f—101f
gastric dieulafoy lesion, 97—98, 98f
gastric varices (GV), 93-94, 94f
portal hypertensive gastropathy (PHG), 94-97, 94f—96f, 97t
Vasculitis, 318t
Viral esophagitis, 34
Visceral neuropathy, 400

w
Watermelon stomach. See Gastric antral vascular ectasia (GAVE)
Whipple disease, 153, 309
definition, 307
demography, 307
diagnostic imaging, 307
differential diagnosis, 309
endoscopy, 307
histopathology, 307—309
lamina propria packed with macrophages, 308f
small bowel biopsy, 309f

z
Zenker Diverticulum (ZD), 62f
Zollinger-Ellison Syndrome (ZES), 108, 167, 189
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