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Introduction

The majority of polyps in inflammatory bowel disease (IBD) are inflammatory.
Hyperplastic, mesenchymal, lymphoid, and a variety of other polyps may also occur in
IBD, but less commonly. However, most of the polyps in these other categories do not
necessarily show an increased prevalence in IBD, but instead develop coincidentally in
association with IBD. Epithelial polyps associated with IBD are mainly dysplastic, and
as a result, pose a difficult diagnostic dilemma regarding their separation from sporadic
neoplastic lesions. This lecture will concentrate mainly on lesions with an increased
frequency in IBD.

Inflammatory Polyps
A. Usual Type

Inflammatory polyps (or “pseudopolyps”) are the most common type of polyp in

IBD. They represent polypoid areas of inflamed and regenerating mucosa that project
above the level of the surrounding mucosa, the latter of which may be ulcerated. They
occur most commonly in patients with moderate to severe colitis, but persist in patients
with quiescent disease, and may also occur in association with the other inflammatory
disorders of the GI tract, such as ischemic colitis or infectious colitis' . Overall, they are
believed to develop as a regenerative response to localized, or diffuse, inflammation and
ulceration of the mucosa followed by regeneration of the intervening non-ulcerated
epithelium. Eventually, the regenerated mucosa becomes completely re-epithelialized
and persists above the level of the surrounding mucosa, even when the latter has healed
completely. However, some inflammatory polyps may simply represent residual islands
of spared mucosa surrounding areas of deep ulceration, and it is these types of lesions
that have been referred to as “pseudopolyps” by some.

Grossly, inflammatory polyps may be sessile or pedunculated but may assume almost any
shape. For instance, some may be worm-like or consist of long finger-like projections,
often referred to as filliform®™. They may be single, multiple or numerous in number,
and usually range in size from 0.5 to 1.0 cm. However, some polyps may grow to an
extremely large size (“giant” inflammatory polyp), which can result in bleeding,
obstruction, prolapse or intussusception®”. Endoscopically, most inflammatory polyps



have a smooth hyperemic/hypervascular appearance with or without surface erosion, and
tend to bleed when manipulated. Their appearance is usually easily distinguishable from
neoplastic polyps. Histologically, inflammatory polyps are composed of a mixture of
inflamed lamina propria and distorted colonic epithelium consisting of tortuous,
branched, elongated and cystic crypts. Surface erosion, congestion, hemorrhage, and
crypt abscesses may also be present.

The vast majority of inflammatory polyps are benign, innocuous lesions, which do not
cause any significant complications. Occasionally, as mentioned above, particularly in
severe cases of IBD, numerous inflammatory polyps with long finger-like projections
(filliform polyposis), may develop, particularly in the distal colorectum, and cause
obstructive symptoms™*®. The main clinical issue in patients with filliform polyposis is
the difficulty in monitoring their progression, separating purely inflammatory ones from
those with dysplasia, and performing regular biopsy surveillance. As a result, most
patients with extensive filliform polyposis are treated by colectomy. Some inflammatory
polyps develop markedly enlarged, spindle or epitheliod shaped, multi nucleated, bizarre
stromal cells that mimic sarcoma. These are referred to as pseudosarcomatous changes,
and occur most often at the surface of the polyp, particularly in those that are ulcerated'”.
These cells can be distinguished from sarcoma by the lack of atypical mitoses, their
location preferentially underneath areas of ulceration within a granulation tissue reaction,
and their frequent positivity for endothelial, or myofibroblast, phenotypic markers.

Rarely, dysplasia or even carcinoma, may develop in inflammatory polyps''"'?. The
histologic features are similar to dysplasia or carcinoma that develops in flat mucosa in
IBD. However, inflammatory polyps do not carry a significantly increased risk of
dysplasia above that of the surrounding mucosa, and, thus, are not considered pre-
neoplastic lesions.

The natural history of inflammatory polyps is unclear. Some polyps decrease in size,
most remain stable and few may continue to grow, particularly if they undergo torsion or
prolapse. Treatment is generally directed at the underlying inflammatory condition.
However, large, or numerous, polyps are often excised to rule out dysplasia.
Inflammatory polyps with dysplasia should be managed similar to dysplasia in flat
mucosa.

B. Inflammatory Cap Polyps

Some inflammatory polyps in IBD may develop either primarily, or secondarily, as a
result of peristalsis or trauma induced mucosal prolapse'*™'®. This may result in traction,
distortion and twisting of the polyp which can lead to localized ischemic damage,
regeneration and repair of the lamina propria and epithelium and the development of an
inflammatory polyp. Cap polyps are defined as an inflammatory polyp, either with or
without prolapse-related changes, that contain an overlying “cap” of necroinflammatory
debris and granulation tissue'*. Cap polyps are usually isolated lesions, but they can be
numerous in number which can lead to bleeding, obstruction, or rarely,
hypoproteinemia®'*'®. Most cap polyps occur in the rectosigmoid region on the crest of



mucosal folds. Most are less than 1.0 cm in size. Other types of mucosal prolapse
polyps, without a cap of granulation tissue, may also develop in IBD, but are less
common.

C. Colitis Cystica Polyposa/Profunda

This is a rare benign condition characterized by misplacement of mature, often
architecturally distorted or cystically dilated, crypts through the muscularis mucosa into
the submucosa or deep layers of the bowel wall'”"®. This condition occurs more
commonly in patients with solitary rectal ulcer syndrome, but may also occur, rarely, in
patients with IBD, particularly Crohn’s disease. In IBD, colitis cystica
polyposa/profunda (CCP) may be either localized or diffuse. The pathogenesis of CCP in
IBD is believed to occur as a result of repeated bouts of ulceration followed by repair of
the mucosa and entrapment of epithelium. Histologically, in addition to the typical
features of IBD in the overlying and surrounding mucosa, CCP may show cystically
dilated, architecturally distorted, mucin-filled crypts in the submucosa, muscularis
propria, or serosa’. The crypts may be entirely normal in appearance or may show
marked regenerative changes which, on occasion, may be difficult to distinguish from
well-differentiated adenocarcinoma. However, in contrast to adenocarcinoma, misplaced
crypts in CCP often grow in a lobular configuration, are not associated with desmoplasia,
and are often surrounded by a discrete rim of lamina propria. Misplaced crypts may also
show mucin depletion, pseudostratification, and hyperchromaticity of the nuclei.
However, loss of polarity, atypical mitoses, and intraluminal necrosis are not features of
this disorder. Some cases may show extensive hemorrhage, congestion and hemosiderin
deposition. The treatment of CCP depends primarily on the mode of clinical
presentation. Most cases are resected due to the difficulty in distinguishing this condition
from carcinoma from a clinical, radiological or pathological point of view, or because of
intraluminal obstruction. IBD-related CCP does not carry an increased risk of neoplastic
change.

Hyperplastic polyps

Hyperplastic polyps may occur in patients with IBD and are usually

morphologically similar to those that occur in non-IBD patients®'. They may occur in
inflamed or normal appearing mucosa. In a study by our group, the molecular
characteristics of 39 hyperplastic polyps from 26 ulcerative colitis (UC) patients were
compared to 39 sporadic hyperplastic polyps from patients without UC*'. Most polyps
(92%) were located within an area of established colitis, and in the left colon (82%).
Polyps ranged in size from 0.1-1.4 cm in diameter (average: 4.3 mm). Forty-seven
percent of UC-associated hyperplastic polyps showed a molecular abnormality, such as
LOH of APC (21%), 3p (40%), p53 (27%), or p16 (20%). However, the frequency of
molecular abnormalities was similar to sporadic hyperplastic polyps, which suggested
that UC-associated hyperplastic polyps are biologically similar to the sporadic type.
Nevertheless, the finding of molecular abnormalities in these lesions supports the theory
that these lesions may have neoplastic potential which is probably unrelated to the



underlying IBD. Interestingly, non-polypoid flat hyperplasia-like mucosal changes has
also recently been described in Crohn’s disease by Kilgore et al*>. In a morphological
and p53 immunohistochemical study of 30 cases of Crohn’s-related adenocarcinoma and
38 age and sex matched cases of Crohn’s disease without adenocarcinoma, hyperplastic
mucosal changes were present in 33% of the former and 10% of the latter. These
changes were characterized by a “diffuse expanse of flat mucosa with an architecture
resembling that seen in colorectal hyperplastic polyps and composed of cells with
cytologically bland basal nuclei and apical cytoplasmic mucin distention”. These
features were noted both adjacent to and distant from adenocarcinoma. Fifty percent of
cases showed p53 immunoreactivity. The authors of that study suggested that this may
represent a distinct type of dysplastic change, but this is yet to be confirmed. A similar
type of “villous mucinous mucosa’ has recently been described in long-standing UC by
Anderson et al in 19997, These investigators showed a high frequency of K-ras
mutations in this type of epithelium (61%), which was more frequent than low-grade
dysplasia. However, it is unclear if the type of epithelium evaluated in the study by
Anderson et al is the same as the one evaluated by Kilgore et al.

The natural history of hyperplastic polyps in IBD is unknown, and the treatment of these
lesions is similar to patients without IBD. Clinically, hyperplastic polyps may be
difficult to distinguish from small elevated polypoid areas of dysplasia and, thus, are
often excised for diagnosis.

Epithelial
A. General comments and classification

Elevated or raised areas of dysplastic epithelium occurs, not uncommonly, in patients
with IBD"'***. By convention, raised dysplastic areas have been referred to as a
dysplasia associated lesion or mass (DALM)'?. However, there are, in fact, several
different subtypes of DALM’s in IBD. These subtypes are broadly separated into
adenoma-like and non-adenoma like based primarily on their gross endoscopic
appearance, and are managed quite differently. Examples of non-adenoma like lesions
are large, sessile, irregular masses, strictures or ill-defined nodules with a broad base. A
biopsy finding of dysplasia, either low or high-grade, in a non-adenoma like DALM is
usually an indication for colectomy because of the high probability of an associated
adenocarcinoma. In fact, many studies have shown a carcinoma prevalence rate from 30-
80% in patients with lesions of this kind'***. More commonly, isolated, well-
circumscribed, sessile or pedunculated adenoma-like polypoid dysplastic lesions develop
in patients with IBD. In this instance, the clinical differential diagnosis includes an
adenoma-like DALM in UC, a lesion that is pathogenetically linked to the underlying
inflammatory disorder, versus a sporadic adenoma, a lesion that occurs coincidentally in
a patient with underlying IBD, but is unrelated to it from an etiologic point of view. This
distinction is important because the former type of lesion is generally considered an
indication for colectomy in medically fit patients, due to a high rate of progression to
adenocarcinoma, whereas the latter is normally treated by a polypectomy, similar to a



sporadic adenoma in a patient without IBD. Thus, a common diagnostic dilemma for both
clinicians and pathologists is how to differentiate these lesions. Fortunately, recent data,
primarily based on the results of two follow-up studies, suggests that IBD patients with
an adenoma-like DALM, regardless of whether it is determined to represent a sporadic or
an IBD related lesion, may be treated adequately by polypectomy and continued
surveillance if there is no evidence of flat dysplasia elsewhere in the patient’°. This is
discussed further below. Nevertheless, there are a variety of features that can be used to
help distinguish these lesions, which are outlined in the next section.

B. Pathologic features and differential diagnosis

Non-adenoma like and adenoma-like DALM’s may look identical histologically.
Therefore, distinction between these two types of lesions is based solely on their gross
endoscopic appearance and will not be discussed further. Adenoma-like lesions that
occur proximal to histologic areas of colitis (i.e. right sided lesion in a patient with left
sided UC) can easily be diagnosed as a sporadic adenoma because it is well known that
dysplasia related to IBD develops only in areas involved by the inflammatory process.
However, adenoma-like lesions that occur within areas of colitis are more difficult to
distinguish from true polypoid dysplastic lesions related to the underlying colitis®”**.
IBD-associated lesions generally occur in younger patients (usually less than 60 years of
age), with pancolitis for at least 10 years duration’’. These polyps are located more
commonly in the left colon and are often associated with areas of flat dysplasia either
near or distant from the polyp. Histologically, IBD-related lesions usually show an
increase in the amount of lamina propria and crypt inflammation, and may even show
crypt abscess’s involving dysplastic epithelium. In a previous study by our group, a
mixture of benign dysplastic inflamed crypts at the surface of the polyp was found more
commonly (60% of cases) in IBD related lesions in contrast to sporadic adenomas
(16%)*’. In addition, flat dysplasia is often detected at the base of the polyp stalk, and in
the mucosa surrounding the polyp. Thus, stalk dysplasia should alert the pathologist that
the polyp is likely to be an IBD-associated lesion, rather than a sporadic adenoma, and
should prompt a search for dysplasia elsewhere in the colon. Features such as polyp size,
architectural type, and degree of dysplasia, as well as nuclear cytologic features, are not
helpful in distinguishing these two groups of lesions. Interestingly, one recent study by
Rubio et al suggested that the majority of “adenomatous growths” juxtaposing IBD-
associated carcinomas have a villous or serrated morphologic growth pattern, but the
significance of this finding is unclear.”’

By immunohistochemistry, IBD-associated adenoma-like DALM’s have a higher degree
of p53, and a lower degree of nuclear beta-catenin, staining in contrast to sporadic
adenomas™. Although several other studies have evaluated immunohistochemical
findings in these two groups of lesions, none have shown to be particularly useful in this
differential diagnosis3 32 For instance, the expression of Glut-1, or h\MLH1 and hMSH2,
show a similar degree and type of staining in DALM’s versus sporadic adenomas®'?,

C. Molecular features



There are well known differences in the type, prevalence and timing of certain molecular
events in the pathogenesis of IBD (particularly UC)-associated neoplasia compared to
sporadic colon carcinogenesis'>*'***3*_ For instance, UC associated neoplasms
demonstrate infrequent and late mutations in the APC and beta-catenin genes, but show
frequent early abnormalities in the 3p, p53, p27, and p16 genes in comparison to sporadic
adenomas. Based on this information, several investigators have evaluated and compared
the molecular findings in DALM’s, some of which included pathogenetically distinct
groups of adenoma-like lesions, to sporadic adenomas in an effort to help distinguish
these two types of lesions™>>>. For instance, Fogt et al showed that LOH for p16 (9p),
17p (p53) and 3p were statistically more common in adenoma-like polypoid dysplasia
compared to sporadic adenomas®. LOH of p16, 17p and 3p were present in 35%, 16%
and 50% in the former compared to 0%, 10% and 0% of the latter, respectively. A study
by our group, in 2000, evaluated LOH of 3p, APC and P16 by PCR analysis in 21 UC
patients with an adenoma-like DALM, and compared the results to 8 UC patients with a
non-adenoma like DALM, and 23 non-UC patients with a sporadic adenoma®*.
Interestingly, adenoma-like DALM’s in UC had a statistically similar molecular profile to
sporadic adenomas. For instance, LOH of 3p, APC and p16 were noted in 25%, 30%,
and 5% of UC-related adenoma-like DALM’s compared to 5%, 33%, and 4% of non-UC
related sporadic adenomas. Furthermore, lesions that occurred either within or outside
areas of chronic colitis had a similar molecular profile. However, in contrast, non-
adenoma like DALM’s showed a significantly higher frequency of LOH of 3p and p16
(50% and 56%, respectively) indicating that, perhaps, a different pathogenetic molecular
sequence of events occurs in adenoma-like versus non-adenoma like DALM’s in UC.
Thus, although subtle molecular differences may exist between IBD and non-IBD related
lesions, at this point, distinguishing groups of DALM’s by molecular analysis remains an
investigational tool.

Recently, Selaru et al evaluated the ability of artificial neural networks (ANNSs), based on
complementary DNA (CDNA) microarray technology, to discriminate between IBD and
non-IBD related cancers®®. Use of this technology correctly diagnosed 12 blinded
samples (3 IBD cancers and 9 sporadic cancers) in a test set indicating that this
methodology may have great potential to discriminate among different types of dysplastic
lesions in the future. Unfortunately, this study did not compare adenoma-like lesions in
IBD to sporadic adenomas.

D. Natural history and Treatment

There is recent strong evidence to suggest that adenoma-like DALMS, regardless of
their particular etiology (i.e. whether they represent an IBD-related or a sporadic lesion)
may be treated conservatively with polypectomy and continued endoscopic surveillance,
instead of colectomy>%*’. In a study by our group of 24 UC patients all of whom had a
polypectomy followed by surveillance for an adenoma-like DALM, 58% of patients
developed further adenoma-like lesions upon 3.5 years of follow-up, but only 1 patient
developed an isolated focus of low-grade dysplasia and none developed carcinoma®.
These results were strikingly similar to a control group of non-UC patients with a
sporadic adenoma who had a statistically similar frequency of recurrent polyp formation



when treated in a same manner. In an abstract presented by our group at the current
USCAP meeting, the same cohort of patients noted above were followed for a longer
period of time (average: 8 years)’’. Although, overall, 62% developed further adenoma-
like lesions, which, once again, was similar to the non-UC control group, no other
patients developed flat dysplasia and only one patient (4%) developed adenocarcinoma
7.5 years after his/her initial polypectomy. Strikingly similar results were found by
Rubin et al in a follow-up study of dysplastic polyps in 48 IBD patients with a mean of
4.1 years of follow-up”. In their study, none of the patients developed dysplasia or
carcinoma in flat mucosa upon surgical resection or follow-up colonoscopy. Based
primarily on the results of these two studies, a preliminary management scheme for
patients with adenoma-like and non-adenoma like DALM’s in UC has been
recommended (see Figure 1 for details). However, it is important to remember that the
treatment plan outlined in Figure 1 depends heavily on the endoscopic appearance of the
lesion in question, and is based on the premise that there is no evidence of flat dysplasia
in other areas of the patients colon by colonoscopic biopsy analysis. Regardless of the
presence of an adenoma-like dysplastic lesion, any IBD patient who has one or more
areas of flat dysplasia should be considered a candidate for colectomy.

Mesenchymal Polyps

A wide variety of mesenchymal polyps have been reported, anecdotally, in both

Crohn’s disease and UC, but none have shown a predilection to occur with increased
frequency in either of these two conditions®®™. The pathologic features of these lesions
are similar to those that occur outside the setting of IBD and, thus, will not be described
here. However, of the numerous types of lesions that have been described, inflammatory
fibroid polyps are the most common™. These lesions have been described in Crohn’s
disease and UC, as well as in continent ileo-anal pouches after colectomy. Another
extremely rare form of mesenchymal polyp that has recently been described in Crohn’s
disease is nodular neuronal hyperplasia®®. This proliferation may occur as an isolated
lesion, or in association with an inflammatory polyp. Finally, fibroepithelial polyps may
occur in the perianal area in patients with Crohn’s disease, and are believed to develop as
a result of chronic repeated injury".

Lympoid Polyps

Benign hyperplastic lymphoid nodules are, by far, the most common type of lymphoid
polyp associated with IBD. Lymphoid hyperplasia is most common in the rectosigmoid
region but may be particularly prominent, and diffuse, in segments of ileum or colon that
have been diverted from the fecal stream, even in patients with IBD.

Non-Hodgkin’s lymphoma is an extremely rare complication of IBD, but often presents
as a polypoid lesion or mass*' ™. In one series of 117 GI lymphomas, only one arose in a
patient with UC*. However, in other studies, from 3-15% of colorectal lymphomas
occur in UC patients*' ™. Although the association of lymphoma with IBD is



controversial, most authorities believe that the risk is slightly increased*’™!. The increase
in risk may occur primarily, but is more likely due to the effects of immunosuppressive
drugs, such as anti-TNF, azothiaprine, 6-MP and cyclosporin*>*. In a recent report, the
incidence of lymphoma was increased, and the interval to the development of lymphoma
was decreased, in UC patients who were treated with immunosuppressive drugs
compared to older reports™>. Lymphomas associated with UC more commonly occur
within the bowel, but may occur in surrounding lymphoid tissue as well. Within the
bowel, they are almost always found in areas of active inflammation, are more often
multiple, and occur more frequently in the distal colon, in contrast to non-IBD related GI
lymphomas*®. Histologically, they are often high grade, mostly of the diffuse large B
cell type™. However, rare cases of low or high-grade polymorphic B cell lymphoma,
marginal zone B cell lymphoma, and even T cell lymphoma, may occur as well**.

Only a handful of lymphomas have been reported in Crohn’s disease™*. Rarely, primary
intestinal Hodgkin’s disease, some related to EB virus infection®*, may develop in
association with IBD, particularly Crohn’s disease®*”". Finally, some cases of malignant
lymphoma of the colon may present with symptoms and signs simulating IBD, but in
these cases, the affected patient does ngot actually have the inflammatory disorder*®>’.



Figure 1. Treatment of DALMs in IBD
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ADENOCARCINOMA IN COLONIC ADENOMAS:
DIAGNOSIS AND MANAGEMENT

Mary P. Bronner, MD
Cleveland Clinic Foundation

Carefully done autopsy studies have shown that the frequency of adenomas is
approximately 50% for males and 40% for females in the United States.”® Endoscopic
series of colorectal adenomas generally report a lower prevalence of 20-30%.%** Either
way, they are common. Endoscopically resected adenomas have an approximately 5%
probability of containing a focus of adenocarcinoma upon histologic examination (Table

1.

TABLE 1: PREVALENCE OF CARCINOMA IN ADENOMAS

Senior Type of % Adenomas
Author Study with Carcinoma
Muto!8 Surgical 11
Gillespie6 Endoscopic 5
Shinya22 Endoscopic

Rickert20 Autopsy

The literature contains many references to villous adenomas having a higher “malignant
potential” than tubular adenomas. Because the original source of this concept came from
the world-renowned authority in gastrointestinal pathology, Dr. Basil C. Morson, it
became dogma. Dr. Morson’s meaning was that a villous adenoma itself rather than the
rest of the patient’s colon is more likely to harbor a focus of carcinoma than a tubular
adenoma. Unfortunately, this concept of villous adenomas having a “higher malignant
potential” has been misinterpreted to mean that these patients are more likely to have a
colorectal carcinoma elsewhere in their colon or are more likely to develop one in their
future. The composite literature provides no consensus. Table 2 summarizes data from
six different studies analyzing factors that predict an increased risk of developing a future
adenoma or carcinoma.

Grade of dysplasia and villous architecture, in particular, lack reproducibility as
prognostic features. This relates at least in part to observer variability for these
subjective aspects of adenomatous polyps. This further diminishes their utility. One
study gained considerable attention regarding the prognostic utility of grade and villous
change: that of Atkin et al. from the St. Marks Hospital in London published in the New
England Journal of Medicine." Their data were not confirmed by prior studies from the
same institution (TABLE 2) and this discrepancy was not even mentioned in the Atkin
study. Thus, even within one institution, grade and villous change are not reproducible
prognostic factors. If anything, size in excess of one centimeter and multiplicity of
adenomas are the only factors that seem to have achieved any degree of consensus as
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predictors. Based on these data, neither routine grading of dysplasia in colonic adenomas
nor their classification as tubular or villous is supported by the composite literature.

TABLE 2:PROGNOSTIC FACTORS FOR FUTURE ADENOMA/CARCINOMA

Study Age Size Villous or Grade of
>60 >Icm  Tubular  Dysplasia Number

Morson, 198416 NE - NE NE +
Neugut, 198519 + - ; ; -
Lofti, 198612 - - - NE +
Williams (St. Marks), 198620 + + - - +
Atkin (St. Marks), 19921 - + + + +
Natl. Polyp Study, 1993** + + - - +

NE = not evaluated

STEPS IN THE MANAGEMENT OF AN ENDOSCOPICALLY RESECTED
ADENOMA CONTAINING CARCINOMA

Confirm the Diagnosis of Adenocarcinoma

The first and most important step in managing a patient with an endoscopically resected
lesion is a correct diagnosis of invasive carcinoma. This may be challenging because
“pseudo-carcinomatous” invasion, or misplaced epithelium within the submucosa or even
deeper, is fairly common in colonic adenomas.”'”* This must be distinguished from
adenocarcinoma invading the submucosa (Table 3). Misplaced epithelium is a benign
phenomenon that most commonly occurs in large, pedunculated, sigmoid colonic polyps.
It is clinically insignificant if the adenoma has been completely excised. In contrast, the
presence of submucosal invasion is the diagnostic hallmark of colonic adenocarcinoma

o . . . 4927 _
with its attendant risk of lymph node or distant metastasis. In the colon, in contrast to
the esophagus and stomach, there is no risk of metastasis until carcinoma has invaded

into the submucosa.4’9 Thus, intramucosal epithelial neoplasms of the colon are
biologically benign. Because of this, most GI pathologists restrict the term “carcinoma”
in the colon to lesions that have invaded into the submucosa. As advocated by the World
Heath Organization, the terms “carcinoma in-situ” and “intramucosal carcinoma” should
be avoided. Use of this terminology in the colon may precipitate unwarranted colectomy
for what are biologically benign lesions that are curable by complete endoscopic
polypectomy alone. In addition, the diagnosis of carcinoma has strong psychological
content for patients and may erroneously impact their insurability.

Regardless of these definitional issues for adenocarcinoma of the colon, it can frequently

be challenging to distinguish between benign misplaced epithelium within the submucosa
. . : 7,17,23
or deeper and adenocarcinoma invading the submucosa or deeper. The most useful

histologic features in this differential are: 1) the rounded appearance of the glands on
low power in benign, misplaced epithelium vs. the irregular, angulated and infiltrative
appearance of invasive adenocarcinoma; and 2) the presence of lamina propria
surrounding the dysplastic glands in misplaced epithelium vs. the characteristic
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desmoplastic stroma that develops in response to submucosal invasion of colonic
adenocarcinoma. This second feature is the more important criterion. Direct comparison
of obvious benign lamina propria in a given polyp to any potential desmoplastic stroma
may be very helpful. The appearance of lamina propria will vary from patient to patient
and even from different colonic locations within the same patient, and so too will
desmoplasia, so that direct internal comparison provides valuable information and in the
great majority of cases will permit this distinction.

Both of the above listed features (glandular architecture and stroma) may be obscured by
cautery artifact, inflammation, erosion and ulceration. The orderly and grouped
appearance of the glands may be disrupted by these confounders, as may the nature of the
surrounding stroma, which usually appears more cellular and desmoplastic-like with
cautery or erosion/ulceration. An important aide to differentiating ulcer stroma from true
desmoplasia is stromal vascularity. Ulcer stroma is granulation tissue composed in large
part of capillaries. True desmoplasia on the other hand is usually hypovascular.

In addition to the above two main criteria in the differential of benign versus malignant,
hemosiderin deposits and dense collagen tend to be common in association with benign
misplaced epithelium and are very unusual if only invasive adenocarcinoma is present.
Hemosiderin deposition and fibrosis are probably related to chronic trauma and torsion of
the polyp stalk with associated hemorrhage and herniation of epithelium into the
submucosa. Benign misplaced epithelium is most common in large, pedunculated
sigmoid adenomas, probably because of the increased likelihood of stalk formation in and
torsion of polyps from this region of the colon, due to the more solid nature of the stool
here in comparison to the more proximal colon.

Benign misplaced epithelium, as well as invasive adenocarcinoma, may both be
associated with acellular mucin pools within the submucosa (Table 3). As a practical
rule, acellular mucin collections in these lesions have the same biologic significance as
the associated epithelium. That is, if the associated epithelium consists of benign
misplaced glands with accompanying lamina propria, then the mucin pools are also

benign. If the associated epithelium is that of invasive adenocarcinoma, then the mucin
: 5,7.9,17,23
pools should be regarded as part of the malignant process.

TABLE 3: CARCINOMA VERSUS BENIGN MISPLACED EPITHELIUM

Feature Misplaced Epithelium  Adenocarcinoma
Lamina propria
around glands + -
Desmoplasia
around glands - +

Hemosiderin &

dense fibrosis + -
Mucous lakes + +
High-grade dysplasia + +
Rounded low power appearance + -
Infiltrative low power appearance - +



18

Benign misplaced epithelium may develop in gastrointestinal tract pathologies other than
adenomatous polyps. These include Peutz-Jeghers’ polyps, inverted hyperplastic polyps,
colitis cystica profunda in association with idiopathic inflammatory bowel disease or
radiation-induced injury, solitary rectal ulcer syndrome, and other forms of
gastrointestinal prolapse.> It should be noted that benign misplaced epithelium, with or
without associated acellular mucin pools, may rarely extend beyond the submucosa to
involve deeper wall structures, including the muscularis propria and even into the
pericolonic adipose tissue.

The subsequent steps after determining that there is true submucosal invasion are
discussed in detail below. Briefly, the pathologist also evaluates the depth of the invasion
within the polypectomy specimen. A histologic grade is assigned and the lesion is
scrutinized for evidence of lymphatic or blood vessel invasion. The completeness of
resection is then evaluated by noting the status of the margin and finally, an estimate of
the risk of metastasis can be provided through synthesis of these composite microstaging
data (see below).

Determine Depth of Invasion

Nodal metastasis from a carcinoma in which the invasion extends into the submucosa of
the head of a pedunculated polyp or at any level into the stalk is extremely rare, certainly
less than 1%.”** The probability of nodal metastasis becomes significant only with
invasion into the submucosa of the bowel wall proper (Table 4), as occurs in sessile
lesions or in pedunculated lesions with invasion beyond the stalk.”** The data shown in
Table 4 suggest that the overall risk of nodal metastasis is approximately 5% when
invasion is limited to the submucosa of the bowel wall itself (i.e., the average of 11%, 0%
and 6.5%) and the lesion has been completely excised.®'*"”

TABLE 4: DEPTH OF INVASION AND PREVALENCE OF POSITIVE

LYMPH NODES
Author Morson'’ Minsky" Grigg®
No. (2084) (168) (268)
Depth of % Positive Lymph Nodes
Invasion
Submucosa 11 0 6.5
M. propria 12 28 -
Through m.p. 58 39 -

All rectal cancers; all resected by LAR or APR

Determine Histologic Grade & Angiolymphatic Invasion

High-grade or poorly differentiated tumors are more likely to have lymph node
metastases than well or moderately differentiated lesions.”’** The exact percentage with
nodal metastases is difficult to determine because of the small numbers of endoscopically
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resectable cases that are poorly differentiated and because of frequent confounding
factors such as synchronous angiolymphatic invasion or invasion into the submucosa of
the bowel wall. If invasion of vessels or lymphatic channels is present, there is also a
higher probability of positive nodes,'* but likewise the confounding presence of a poorly-
differentiated tumor makes this difficult to assess independently.>”'*** Nonetheless,
based on limited data in endoscopic polypectomy specimens, both factors appear to
increase the risk of nodal metastasis and are indicators for colectomy in the absence of
mitigating clinical circumstances. The degree to which they increase the risk remains
unknown due to limited case numbers.

Endoscopic Completeness of Resection

The status of the polypectomy margin, as an index of prognosis, is controversial. Morson
found that if the polypectomy margin was free of the tumor, regardless of the distance
from the neoplasm to the electrocautery margin, the prognosis was uniformly favorable.
When the carcinoma extended to the electrocautery margin, but when the endoscopist
thought that the lesion was completely resected, the prognosis was again favorable.'®
This probably reflects the destruction of an additional zone of 0.2-0.3 cm of tissue by
electrocautery within the patient beyond what is resected and processed by the
pathologist. In contrast, when the endoscopist thought that the excision was incomplete
or questionable, the prognosis was less favorable.'®

In addition to the extension of the margin by cautery tissue destruction, the endoscopist
also sees the lesion in 3-dimensions, both before and after polypectomy, so that the
endoscopist knows if gross lesion remains behind. Furthermore, this information is
virtually never disclosed to the pathologist! Thus, the pathologist may state that a lesion
is resected based on the histologic appearance of the sample received, when in fact the
sample was only a small portion of the lesion and the endoscopist is fully aware that a
larger lesion remains in the patient. In marked contrast to the endoscopist’s macroscopic
3-dimensional view, the pathologist sees only a tiny fraction of the lesion’s margin, and
essentially in only 2-dimensions via relatively few 5 um thick microscopic slices through
the margin which in reality is many millimeters or even centimeters in thickness. Thus,
based on the enormous sampling limitations of the histologic view, it can virtually never
be stated with histologic certainty that the lesion has been completely resected. It is the
endoscopist’s opinion on this matter that should determine this favorable or unfavorable
status of the margin, not the pathologist’s.

Unfortunately, few studies of endoscopically resected adenomas with adenocarcinomas
even comment on the endoscopist’s assessment of the completeness of excision. Instead,
some have suggested that histologic extension of the carcinoma to within 0.1 or 0.2 cm or
less of the margin is an unfavorable prognostic sign.>** Utilization of this criterion as an
indication for colectomy of course produces a favorable outcome because the probability
of nodal metastasis is distinctly low in this subset of individuals. As has already been
discussed, the risk of nodal metastasis is only <1% to ~5% for these lesions without
angiolymphatic invasion or poor differentiation (see above). If one uses extension of the
tumor to within 0.2 cm or less of the margin (or actually to within any arbitrary distance)
as a criterion for resection, one increases the resection rate to an unacceptably high level,
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in the opinion of this author. Thus, careful communication with the endoscopist
concerning the status of the margin is mandatory in planning the optimal management for
a patient with carcinoma arising in an adenoma. If the endoscopist thinks the lesion is
completely resected, this is almost always the case. If there is any concern that an
endoscopically respectable lesion may not have been completely resected, then additional
endoscopic resection or biopsies at the site and/or endoscopic ultrasound may prove
helpful.

As a practical matter, this author never provides measurements concerning the resection
margin in an endoscopically resected adenoma with adenocarcinoma, but rather only
provides one of two comments on this issue: either that the lesion appears completely
resected, or that the completeness of resection cannot be assessed histologically. The
latter commentary is used if carcinoma is either at the cauterized resection margin, or for
polyps resected in a piecemeal fashion such that the true margin cannot be known
histologically. In either case, a statement is also provided that the endoscopist’s opinion
on the completeness of resection is more important than the pathologist’s.

SUMMARY OF FACTORS THAT APPEAR TO INCREASE THE
PROBABILITY OF NODAL METASTASES

Unless there is invasion into the submucosa of the underlying bowel wall, incomplete
excision, poor differentiation or angiolymphatic invasion, surgery is not indicated
because of the low risk of nodal metastasis (<1%) that could potentially be cured by a
resection.”!"***" Authorities are in uniform agreement that pedunculated lesions of this
type are adequately treated by endoscopic resection alone.

In fact, the risk of nodal metastasis is low enough (~5%), that even with invasion into the
submucosa of the underlying bowel wall (in sessile lesions mostly), an argument can also
be made for not pursuing surgical resection if the tumor has been completely removed
endoscopically (see Tables 5 and 6). Thus, the risk of nodal metastasis must we weighed
against the risk of operative morbidity and mortality from a segmental colectomy with
nodal dissection. The mortality risk is not unappreciable and averages between 2% to
almost 7%.”*'** The mortality risk of colorectal cancer surgery rises significantly with
increasing patient age, as determined from the Nationwide Inpatient Sample for all
patients undergoing colorectal cancer surgery during 1997 (N=20,862).> In this database,
age-stratified mortality was: age <50, 0.8%; age 50-65, 1.3%; age 66-80, 2.9%, and age
>80, 6.9%.> Surgical mortality is also greater with low-volume surgical centers or
surgeons relative to high-volume centers or surgeons. >'

The final factor to be considered in the overall risk assessment and management plan, in
addition to microstaging data and operative mortality, is that patients who are discovered
to have positive lymph nodes, namely those with Dukes' C adenocarcinoma, have a cure
rate of 50% or less even with surgery (see Tables 5 and 6).

If surgery is pursued for a completely endoscopically resected adenocarcinoma that is
well to moderately differentiated and without angiolymphatic invasion, then all parties



must be aware of the high probability (95-99%) that nothing will be found in the
resection specimen.

TABLE 5:SESSILE CARCINOMA WITH SUBMUCOSAL WALL INVASION
100 PATIENTS -- SURGICAL RESECTION

21

Assuming 10% Positive Nodes
(probably higher than reality on average)
K N

98 Survive surgery 2 Die from surgery (conservative estimate)

10 Positive nodes
(Dukes’ C, <50% survival)
~N

5 Cured 5 Die from cancer

THUS
100 operations, 5 patients cured
7 Dead - 2 from surgery, 5 from cancer
10 would have died if no operations done

TABLE 6:SESSILE CARCINOMA WITH SUBMUCOSAL WALL INVASION
100 PATIENTS-- SURGICAL RESECTION

Assuming 5% Positive Nodes
(probably closer to reality on average)
K

98 Survive surgery 2 Die from surgery (conservative estimate)

5 Positive nodes
(Dukes’ C, <50% survival)

2 Cured 3 Die from cancer

THUS
100 operations, 2 patients cured
5 Dead - 2 from surgery, 3 from cancer
5 would have died if no operations done
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What we want to know about a polyp

1. Is there too much artifact for me to see the
damned thing?

2. Is it neoplastic?

3. Is it part of a syndrome?

4. Does it indicate a cancer risk?

5. If none of these, does it still have a name?

6. If it doesn’t, what shall I call it?

‘What polyps have names?

They differ somewhat by site

All sites
adenomas
juvenile
Stomach P-J hamartomas
fundic gland
hyperplastic: nothing like the colonic polyp

Colorectum
hyperplastic: nothing like the gastric polyp
new names for mainly prolapsed mucosa

University of Michigan

We only recognize a few types of polyps,

and since we often forget that there are
others that have yet to be named,

we try to fit every polyp into a category
with a name that we know.

A fair number of polyps in the colon get
called “juvenile polyps” that aren’t.

Why?

Because they are round and have dilated

crypts, and because juvenile polyps are not
well defined.

A fair number of bumps get called
“hamartomas”

Why?

Because they are made up of normal or near
normal epithelial structures

and because the word “hamartoma” is a good
place to hide, if you don’t have another name
in mind.
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Maybe 5-10% of endoscopic polyps contain

Some polyps are lumps containing
polyp P = histologically normal mucosa

prolapse changes including

If we serial section them or turn the block around
and start cutting from the back side,

some of them will turn out to be something
villiform surface, with occasional necrotic tips, like a minute adenoma or hyperplastic polyp
distortion of tubular architecture,

smooth muscle fibers extending from the
muscularis mucosae into the mucosal base

Does such a tiny adenoma have any clinical
meaning, other than it forces the patient into
tubular epithelium an expensive and unpleasant follow-up program?

reactive changes in surface and superficial

. S
Some of these now have names L6 R (10 @ i

Formerly nameless polyps that now Not all Gl polyps
have names are easy to classify
B Diverticulosis associated polypoid prolapsed some are hybrids

mucosa (Kelly polyp) some (lonl't fit
B Inflammatory myoglandular polyp some are pimples

(never caught on here) some have obscure literature
B Cap polyp (more prolapsed mucosa) They are annoying!
B Transitional mucosal polyp

(the edge of something) They will make you crazy!

B The new fibroblastic poly| They make me crazy!

The zit analogy:

A zit is like a polyp, but it is on the skin
Zits occur in almost everyone

They frequently are biopsied

The more we keep up with the literature,
the more names we know, since new
names come out from time to time.

This is the same situation with everything Dermatologists and dermatopathologists have

already given names to 3500 zits based on
location
color
contours
texture (how they feel when you rub them)

else, like inflammations or carcinomas




The GI tract has more surface area than the
skin

Zits occur in the gut mucosa.

Possibly they are as common as they are on
the skin.

Gastroenterologists and GI pathologists have
only named 532 zits based on GOKW.

We have 2968 zits still to name to match the skin
people

Unnamed polyps are common!

We try to fit them into categories
in which they do not belong.

So, they take up a lot of our time

When will we learn?

Situations in which unnamed polyps occur

The polyp does not correspond to
anything I know or that has a picture in
a book or journal

The polyp kind of looks like something
I know, or maybe several somethings,
but not enough like any of them

Polyps with no names are found more often
in the colon than in the stomach. Why?

B More colonoscopic exams than
upper endoscopic exams

B more surface area in the colon than
in the stomach

B gastric mucosa is commonly slightly
nodular anyway (area gastricae)

Polyps with no name
Simplified, probably useless classification
. Polyps due to excess epithelium

. Polyps due to excess lamina propria

. Polyps due to stroma that is not lamina
propria

4. Polyps that are mixed

. Polyps that are none of the above

Polyps due to excess lamina propria

These are likely to be called
“inflammatory pseudopolyps”

This might be an appropriate name, since they tend
to look like the IPPs that occur in ulcerative colitis.

However, the IPP designation might be dangerous.
Some clinicians seem to equate IPPs with UC. An
IPP diagnosis might lead to an assumption that the
patient has UC
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Gastric unnamed polyps

The stomach has 2 common polyps
fundic gland polyps: clear cut anatomy
hyperplastic polyps: confused anatomy

Therefore, we probably throw more things
into the hyperplastic category than it deserves
because we do not know the limits of
hyperplastic polyps in the stomach.

An unnamed gastric polyp

The distal polyp that looks like it
has too much mucosa, maybe

with a little prolapse change at
the base.

The house officer polyp rules:

If you can’t name a polyp in 20 seconds then it
probably does not have a name or the

reference to it is so obscure that you do not know
it exists, or you have had poor training.

If you think you can name it after 20 and before
30 seconds, then you better be sure that you are
not putting it in the wrong place.

If you still can’t name it by 30 seconds, make up
a name: “Benign mucosal polyp” is acceptable

Why is it important to give
every polyp a name?

The clinicians want it.

If is not an adenoma,
do they really care
what name we give to it?

enomas lead to clinical deci

Why is it important to give
every polyp a name?

We pathologists want it

is'is probably closer to the truth

Sometimes the specific name is less
important than the satisfaction of
finding (concocting, etc) a name

And believing that we made (up) the right choice

27
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Serrated Colorectal Polyps: New Challenges to Old Dogma

Kenneth P. Batts, M.D.
Abbott Northwestern Hospital
Minneapolis, MN

Introduction

Overview of Known Colorectal Cancer Pathways Traditionally, the two main categories
of colorectal epithelial polyps have been adenomatous and hyperplastic polyps (HPPs). It
has long been recognized that adenomatous polyps are premalignant lesions, and indeed
the discovery of the molecular basis of the now famous adenoma-carcinoma sequence is
one of the scientific triumphs of the past quarter century *. This pathway is most often
seen in sporadic colorectal cancers but also characterizes familial adenomatous polyposis
and is thus called the “adenomatous polyposis coli” or “APC” pathway. Subsequently,
another molecular pathway to colorectal cancer, the DNA mismatch repair pathway, has
also been described.' Like the APC pathway, this can be seen in either sporadic
colorectal adenocarcinomas or an inherited condition called “hereditary non-polyposis
colon cancer” (HNPCC). The key elements of this pathway are dysfunctional mismatch
repair enzymes®> and subsequent accumulation of mutations, some of which may involve
key oncogenes.

“Hyperplastic Polyps” and Cancer

Morphologic Evidence Linking “Hyperplastic Polyps” and Cancer Initially regarded as
benign and metaplastic, there is now considerable and compelling evidence implicating at
least a subset of what have traditionally been called HPPs in the development of a subset
of colorectal carcinomas and a number of colorfully titled commentaries and editorials
supporting this have been spawned.'>'***** Morphologic evidence for this has come from
a variety of directions. There have been scattered reports and small series of
adenocarcinomas being associated with “giant” or “large” hyperplastic polyps (usually
defined as > lcm).>*' Presence of multiple “HPPs” in the form of hyperplastic
polyposis® (also known as “giant” hyperplastic polyposis®* or “serrated adenomatous
polyposis™),”” is clearly associated with the development of adenocarcinoma. Short of
overt hyperplastic polyposis, polyps traditionally called hyperplastic polyps seem to be a
fertile soil for a subset of colorectal cancers given the observation that in patients with
microsatellite unstable (MSI) colorectal cancers there is an increase in serrated polyps
(HPPs and serrated adenomas) but not in adenomas in the background mucosa .'* A
large series of more than 90 MSI colorectal cancers in which HPPs had been had been
diagnosed near the site of the colorectal cancer at earlier examination further implicates
HPPs in a subset of colorectal carcinoma. '° Serrated polyps have been noted adjacent to
5.8% of colorectal cancers in one study. >’

Molecular Evidence for the “Serrated Pathway” of Colorectal Cancer Triggered by the
morphologic observations, molecular studies now provide convincing evidence for a
pathway from HPPs (or HPP-like polyps) to colorectal carcinoma. This is being
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described as the “serrated” pathway to colorectal cancer. '** Our understanding of this
pathway is still evolving and details are discussed in a number of recent articles.
F813.19.21.22.283890 parly steps appear to involve decreased cell death (apoptosis) in
serrated polyps leading to prolonged cell life, an increased concentration of epithelial
cells resulting in a serrated appearance,*® and a presumed susceptibility to DNA
methylation. Foci rich in cytosine-guanine bases are particularly susceptible to
methylation (CpG island methylator phenotype or CIMP for short). This may result in
methylation-induced transcriptional silencing of the promoters for tumor suppressor
genes. Hypermethylation is observed in 20-40% of colon cancers, and in about one third
of these hypermethylation induced inactivation of the DNA mismatch repair gene
hMLH1has occurred with resulting accumulation of DNA microsatellite repeat sequences
of DNA of either low (MSI-L) or high (MSI-H) degrees (ie “microsatellite instability™).*®
Of interest, among the mutated genes there is evidence that the serrated pathway
involving SAs is associated with BRAF mutations whereas the pathway through MHAPs
may involve Kras mutations. ®

Implications for the Diagnostic Surgical Pathologist While the concept of a “serrated
pathway” to colorectal neoplasia is very exciting from a scientific sense, from a practical
perspective it raises many as-yet unanswered issues. The challenges in this area may not
be readily apparent when reading literature on this topic and fall into the categories of
terminology, morphologic reproducibility, conceptual framework, and treatment levels.

Terminology Challenges

Early History of the “Serrated Adenoma” The common morphologic thread in the
“serrated pathway” is the name giving feature of epithelial serrations. Traditionally,
serrated epithelial neoplasms without dysplasia were termed HPPs, but the term “serrated
adenoma” (SA) was applied in 1990 to a subset of polyps that had admixed features of a
serrated HPP-like architecture but also dysplasia.?® Thus, in most practices, through the
1990’s serrated polyps were classified as either HPPs, SA’s, or mixed HPP/adenomas
(MHAPs), the latter being polyps with admixed HPP and adenomatous areas. In most
practices, SA’s have been rare, reflecting the incidence of <1% noted in the original SA
article® and in other large series. ™" Furthermore, for management purposes, SA’s have
been largely regarded as equivalent to adenomas, as reflected in major textbooks.’ We
suspect that in many daily practices, SAs may have been underestimated and many called
villous adenomas since the absence of a known significance for the serrated morphology
would lead one to perhaps not spend too much time worrying about whether a dysplastic
polyp demonstrated serrations or not

The Birth of the “Sessile Serrated Adenoma” (aka “Sessile Serrated Polyp”) There is a
movement to potentially expand the category of “SA”, largely by including a subset of
what have usually been called “HPPs”. Torlakovic and Snover recognized in 1996 that
the “HPPs” in HPPosis were morphologically different from traditional HPPs and
proposed the term “serrated adenomatous polyposis” for this syndrome. >’ Their
morphologic criteria are summarized in Table 1, major components being a tendency for
an atypical architecture (sessile growth, dilated and often laterally branching crypts, and
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sometimes exaggerated serrations) and abnormal maturation (rounded hyperchromatic
nuclei with nucleoli and mitotic figures extending into mid and upper crypts). These
polyps are not confined to HPPosis, however. Goldstein et al noted that all of the “HPP-
like” polyps antedating MSI-H cancers have the same morphologic characteristics as the
polyps in HPPosis'® and my personal experiences support this. Yl suspect many of the
“giant” HPPs in the literature and perhaps many of the “HPPs” with unusual molecular
characteristics may also fit into this category. These polyps have a tendency to be right
sided, large, sessile, and endoscopically poorly circumscribed, sometimes mimicking
enlarged folds.

The term “serrated adenomatous polyposis” was initially largely ignored, probably due to
the fact that most of these polyps did not appear to have the obvious sharply demarcated
surface dysplasia that comfortably identifies adenomatous polyps of the colon. In fact
this apparent expanding of the SA category was probably justifiable as the original SA
article by Longacre contains polyps that do fit the description by Torlakovic and about
one third of the original Longacre SA series had originally been called HPPs, implying
that the “dysplasia” may not have been obvious.

I believe the polyp described by Torlakovic is real, but it is very difficult to decipher the
literature on this polyp since it hides under a plethora of names: HPPs, “giant” or “large”
HPPs, SA’s, sessile SA’s,*® HPP-like polyps,'” inverted HPPs, **** “colorectal polyps
with epithelial serrated proliferation” ', sessile serrated polyps,*' and likely still others.
It is patently clear that this polyp needs a single name in order to better identify and study
it as a discrete entity and to devise treatment guidelines. The term currently used in the
Twin Cities is “sessile SA”, taken from the work of local investigators Emina Torlakovic
and Dale Snover’®*’ and endorsed by Goldstein. ' I believe “SSA” is a reasonable name
and use it in my daily practice because of local precedence. I will admit, however, that
my personal preference is the name “sessile serrated polyp” (SSP) *'° because it: a)
reflects that these lesions lack the traditional-type dysplasia that we see in other
“adenomas” of the colon, and b)the word “adenoma” may prompt clinicians into doing
segmental resection for endoscopically unresectable polyps when we don’t know at the
current time whether this is always appropriate. Regardless of the term you use, it is
important that your constituent clinicians understand the biologic nature of the polyp you
are diagnosing. Only time will determine what term is ultimately favored by the medical
community at large.

Reproducibility Issues

The trust placed in a pathologist’s diagnosis will be diminished if it becomes apparent
that a given lesion cannot be reliably placed into the same diagnostic category by the
pathology community. This is of considerable relevance to this issue since hyperplastic
polyps are so common and both Torlakovic®® and Goldstein'® noted that while SSPs (their
“SSAs”) tend to be larger than HPPs and are more often right sided, about 15-20% of
smaller, left-sided “HPPs” have the morphologic features of SSPs. These are almost
surely nearly always regarded as HPPs in daily practice today.
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It is not too difficult to identify large SSAs, but I have less confidence in my ability to
diagnose the potential 15-20% of smaller serrated polyps that may be SSAs. Lack of data
on reproducibility makes the transfer of the concept of SSA to clinical practice fraught
with uncertainty, particularly since in the pre-SSA era one study of community-based
pathologists showed that HPPs were recognized accurately only 75% of the time.*

Conceptual Issues — Understanding the Disease Process

What Lesions Participate in the Serrated Pathway? The relationship between the
components of the serrated polyp family [HPPs, “SSPs”, MHAPs and SAs] is not entirely
clear but some fairly strong inferences can be made at this time:

1) Molecular and immunohistochemical data fairly convincingly places traditional SAs in
the serrated family of polyps (with HPP and SSP) rather than the traditional adenoma
family. Similar to HPPs and unlike adenomas, SAs tend to demonstrate a gastric-type
mucin profile. **>*  Furthermore, a mouse model exists for a serrated adenoma/mixed
polyp pathway'"> and in humans a propensity for microsatellite instability links SAs more
closely with HPPs than traditional adenomas. '®

2) The majority of mixed polyps with serrated and traditional adenoma-like components
(MHAPs) seem to be examples of serrated polyps developing dysplasia as a precursor to
malignancy based on molecular data®'®** and anecdotal experience.

3) The SSP — either SA or MHAP — carcinoma sequence seems likely, however it is
not entirely clear whether the HPP is the precursor to the SSP (as seems to be most
commonly assumed by most authors) or whether HPPs and SSPs are morphologically
similar cousins.*® Obviously addressing this issue is complicated by the frequent
difficulties in reliably distinguishing HPPs from SSPs and the difficulty in interpreting
existing literature due to mixed terminologies and definitions. The answer is not
currently known.

4) There is emerging evidence that the carcinomas arising from the serrated pathway
have some characteristic morphologic features - serrated architecture, eosinophilic
epithelium and abundant mucus.?’ These features probably serve as markers for tumors
arising via the serrated pathway. The term “serrated adenocarcinoma” is being used to
describe these tumors. '>*

Can we call the atypia in SSAs “dysplasia”? Classical teaching reading adenomas of the
colon requires the presence of at least surface dysplasia with variable extension into
crypts and a sharp demarcation from adjacent non-dysplastic epithelium. In contrast,
many of the lesions being called “SAs” in the literature (the SSA in our parlance) appear
to demonstrate only a bottom-up form of atypia® that some regard as an alternative, early
form of dysplasia.>' While this may well turn out to be the case, the bottom-up rather
than top-down appearance and the typical lack of a sharp clonal-type demarcation for the
atypia in these lesions helps make this putative form of dysplasia very difficult to identify
with certainty in daily practice. Whether or not this should process should be equated
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with adenomatous-type dysplasia remains unclear and I prefer not to refer to the bottom-
up abnormal maturation as overt “dysplasia” at present — perhaps this process needs its
own name.

Treatment Issues — Taking these Concepts from Bench to Bedside

The key practical, translational issue is how to manage patients with the various serrated
polyps, the main clinical decisions being what to do with incompletely excised polyps,
whether to do pan-colonoscopy when index lesions are identified on procotoscopy or
sigmoidoscopy, and whether long-term endoscopic surveillance is needed (and if so, the
frequency of such). Currently, straightforward guidelines exist for the management of
adenomatous polyps® but guidelines for the serrated family of polyps are lacking and
sorely needed.

Summary

There is no doubt about the existence of a serrated pathway of colorectal cancer, but there
is little information to date about how to transfer this information to clinical practice.
There is considerable evidence that a largely unrecognized HPP-like polyp with subtle
morphologic features that distinguish it from usual HPPs is an important early step in the
serrated pathway — this polyp is termed “sessile serrated adenoma” locally. This polyp
tends to often be large, sessile, and right sided and can progress to cancer by way of
either transition to overt dysplasia (MHAP) or “traditional” serrated adenoma. Data are
still lacking on the natural history of these lesions and there are no published guidelines
for the optimal treatment of these lesions.
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Table 1. Major Morphologic Features of Sessile Serrated Polyps "%’

Abnormal Proliferation ®/ Dysmaturation®
Nuclear atypia in mid/upper crypts "
Oval nuclei in middle crypts®
Prominent nucleoli in middle/superficial crypts®
Dystrophic goblet cells®
Irregular distribution of goblet cells’
Mitoses in mid/upper crypts *
Architectural
Basal crypt dilatation >
Horizontal orientation of deep crypts *°
Prominent serrations **
Inverted crypts °
Other Features
Lack of thickened basement membrane °
Focal loss of AMLH1 positivity >

a Torlakovic and Snover >’
b Torlakovic and Skovland

¢ Goldstein
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GASTRIC LUMPS AND BUMPS:

NO POLYP IS AN ISLAND

Robert M Genta
Geneva University Hospitals

Geneva, Switzerland

INTRODUCTION

Most specimens received in the pathology laboratory as “gastric polyp” have distinctive
features that allow their easy categorization into one of the major established classes of
epithelial (hyperplastic, inflammatory, fundic, or adenomatous) or stromal proliferations.
Common wisdom, embraced even by many modern textbooks of gastrointestinal
pathology, holds that while adenomas have a high cancer risk and are frequently
associated with synchronous adenocarcinomas, the malignant potential in hyperplastic
polyps is very low and it is virtually absent in sporadic fundic polyps. As a consequence,
the histopathological diagnosis of gastric adenoma may result in the inclusion of the
patient into an endoscopic surveillance program, whereas no further workup and often
only a limited follow-up is the usual clinical response to a diagnosis of hyperplastic,
inflammatory, or fundic polyp.

Several studies published in the last few years suggest that this may be an
oversimplification. Other types of gastric polyps display molecular alterations that may
lead to neoplastic pathways, and may carry unappreciated risks. More questions must be
asked and more extensive investigations may be warranted in some patients with other
types of gastric polyps. The objective of this presentation is to discuss the possible
significance of this recent body of information, particularly from the viewpoint of the
practicing surgical pathologist.

CLASSIFICATION AND KEY FEATURES OF GASTRIC POLYPS

To ensure a uniform understanding of the terminology used here, this section briefly
outlines the main characteristics and the generally accepted views of the three entities
considered. Potentially relevant diagnostic and management issues raised by more
recent findings are discussed in the subsequent sections. For the complete classification
of gastric polyps followed here the reader is referred to Odze’s 2004 Textbook of
Surgical Pathology of the GI Tract .

Hyperplastic polyps (Synonyms: Inflammatory, regenerative): they represent 70% to
80% of all gastric polyps, and arise most frequently on the background of an inflamed
gastric mucosa. They are believed to originate as hyperproliferative responses to tissue
injury; foveolar hyperplasia may be the elemental lesion. They are composed by
elongated, grossly distorted, branching and dilated hyperplastic foveolae lying in an
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edematous stroma rich in vasculature, and small,
haphazardly distributed smooth muscle bundles; they
contain varying degrees of chronic and active inflammation
and granulation tissue. Hyperplastic polyps are usually
small, measuring 0.5 - 1.5 cm in diameter, but may
occasionally reach much larger dimensions. They are often
multiple. Frequently, areas of the surface epithelium are
eroded; this may result in chronic blood loss and iron-
deficiency anemia, one of the most common clinical
manifestations of hyperplastic polyps of the stomach. The
prevalence of dysplasia has been reported to range from 1%
to 20%, generally, but not in all series, more frequent in Gastroscopic view of an
larger polyps *. The overall malignant potential of antral bleeding hyperplastic
hyperplastic polyps has been estimated to be less than 2%. polyp
Polypoid foveolar hyperplasia, gastric foveolar polyps and gastritis cystica polyposa
(characteristic of post-Billroth I and II gastric stumps) may be considered variants of the
same basic hyperproliferative foveolar lesion.

Fundic gland polyps: often classified as hamartomatous lesions, fundic gland polyps
(generally referred to as “fundic polyps”) consist of smooth sessile circumscribed
elevations (usually measuring < 0.5 cm) in the oxyntic mucosa.
The basic lesion is one or more cystically dilated oxyntic
gland. They may occur sporadically, in association with long-
term use of proton-pump inhibitors (PPI), and in the familial
adenomatous polyposis (FAP) syndrome. Although dissenting
opinions have been published, sporadic and PPI-associated
fundic polyps are traditionally believed to have neither
malignant potential nor ominous associations; a “minimal”
cancer risk is often mentioned for FAP-associated fundic

polyps.

Adenomas: gastric adenomas may occur sporadically and in
association with FAP.

Only the former are ool
discussed here. e
Adenomas are defined Low-power view of a
here as circumscribed, fundic gland polyp,

showing a few dilated

pedunculated or sessile i
oxyntic glands

proliferations of
dysplastic epithelium
without detectable invasion of the lamina propria.
For the controversies that have arisen between
Japanese and Western pathologists with regards to
the distinction between adenoma and
adenocarcinoma, the reader is referred to the

Pedunculated gastric adenoma
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Padova * and Vienna Classifications * and to a historical accounts of the issue °.

Sporadic gastric adenomas may be viewed as one of the possible steps in the
development of adenocarcinoma: both arise most often on a background of chronic
atrophic metaplastic gastritis; they share a common epidemiological pattern; the larger an
adenomatous polyp the greater the probability that it contains foci of adenocarcinoma;
and a synchronous adenocarcinoma in another area of the stomach has been found in up
to 30% of patients with an adenoma. Most adenomas occur in the antrum and they are
detected when they are solitary (~80%) and measure less than 2 cm.

CLINICO-PATHOLOGICAL CORRELATIONS

To paraphrase somewhat blasphemously John Donne, no polyp is an island. Gastric
polyps (like gastric cancer) rarely if ever arise in a normal stomach. Although most
gastroenterologists are aware of this, a thorough search for the background on which
gastric polyps arise is uncommonly performed at the time the polyp is discovered. A
few years ago, when H. pylori was suspected to be the cause of almost every possible
gastric and extra-gastric ailment, a colleague and I designed a simple retrospective study
aimed at determining the type of gastritis found at the time a gastric polyp was removed.
Being in a large medical center with a digestive diseases division that was very active in
clinical research and had been the foster home to the Updated Sydney System (the real
home being in Pathology!), we assumed that virtually every polyp would be accompanied
by a set of representative biopsy specimens from the rest of the stomach. Although the
exact figures are now forgotten, no more than one third of the one hundred-something
polyps removed in the previous five years had any synchronous biopsy specimens, and in
less than 10% of the cases was a topographically defined set of specimens available.
Clearly, the study could not be
carried out. I suspect that the
situation is not very different in most
other centers, and it is perhaps our
responsibility as pathologists to
deliver the message to our clinical
colleagues: for an accurate and
perhaps even predictive diagnosis of
gastric polyps, let us have a good
look at the rest of the gastric mucosa.

The five biopsy mapping sites recommended by
Hyperplastic polyps the Updated Sydney System

H. PYLORI, AND CHEMICAL INJURY

Foveolar hyperplasia is a compensatory response to increased cellular exfoliation from
the surface epithelium that can be viewed as a visual surrogate for increased epithelial
cell turnover *’. While greatly hyperplasic foveolae are easily recognized, lesser degrees
of foveolar elongation and increased tortuosity may not be apparent. As an empirical
tool, it has been suggested that if more that than four cross sections of the same pit are
seen in a well-oriented gastric biopsy specimen, one can confidently diagnose foveolar
hyperplasia ®. The diagnosis of hyperplasia is also facilitated by the finding of
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hyperchromatic nuclei and mitotic activity reaching an increased height of the pit, and by
signs of cellular immaturity (mucin depletion, a cuboidal shape, and a high nucleo-
cytoplasmic ratio). Foveolar hyperplasia has long been recognized as a prominent feature
of bile reflux gastritis °. More recently, hyperplasia it has been emphasized as a key
feature of the gastropathy associated with long-term NSAIDs treatment °. Lesser degrees
of hyperplasia are commonly seen in H. pylori gastritis, but when hyperplasia is marked
and diffuse it suggests co-existent chemical injury °.

These two broad categories of conditions (chronic active gastritis caused by H. pylori and
chemical injury) are the ones most commonly associated with hyperplastic polyps. In H.
pylori gastritis (or in patients who may have had a long-standing H. pylori gastritis that
progressed to atrophy with neither activity nor detectable bacteria) extreme focal foveolar
hyperplasia, perhaps in response to a localized more severe injury (erosion, superficial
ulcer) may evolve into an agglomerate of highly hypertrophic foveolae, and the long-
standing processes of inflammation, repair, and proliferation result into the features of a
hyperplastic polyp: grossly distorted, long, dilated pits, inflammation, granulation tissue
and erosions. Removal of the injury (i.e., eradication of H. pylori) has been shown to
cause the regression of hyperplastic polyps in a high proportion of patients (up to 70% in
one study) .

A histologically similar picture, but usually associated with larger and more expansive
lesions, can be found in areas adjacent to gastrojejunostomy stomas. The initial step is
likely foveolar hyperplasia in response to pancreaticoduodenal secretions as well as acids,
bile salts, and lysolecithin, the last being produced by the action of phospholipase in
pancreatic juice on the lecithin in bile. Duodenogastric reflux results in disruption of the
mucus barrier and the direct action of chemicals on the surface epithelium. Loss of the
mucous barrier allows back-diffusion of hydrogen ions and secondary injurious effects '
The combined injury leads to accelerated exfoliation of surface epithelial cells and a
histamine-mediated vascular response that manifests as edema and hyperemia.

Repetitive injury may lead to the release of other pro-inflammatory agents, such as
platelet-derived growth factor, which among its many actions stimulates smooth muscle
and, later on, fibroblastic proliferation ’. The first macroscopically visible lesion is
polypoid foveolar hyperplasia, which may evolve into the large masses of hyperplastic
polyps found in some patients at the gastrectomy site.

FROM HYPERPLASIA TO CARCINOMA

Both isolated hyperplastic polyps and the polypoid aggregates found at gastrectomy sites
have a low but definite potential for the development of malignancy. Between 1% and
20% of hyperplastic polyps have been found to harbor foci of dysplasia; furthermore,
mutations of the p53 gene, chromosomal aberrations, and microsatellite instability have
been detected in these polyps '*'®. In the presence of such a wide array of evidence
supporting the biological plausibility of a neoplastic evolution, what should the
pathologist’s attitude be?
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A PRACTICAL APPROACH TO HYPERPLASTIC
POLYPS
Two considerations may help put these potentially
worrisome findings into perspective. First, the
polyp under examination is no longer in the
patient; if dysplasia, or even non-invasive
carcinoma, is present, it has been removed and
cured. Second, the molecular studies carried out
so far were designed to acquire insights into
possible neoplastic mechanisms, not to develop
predictive tests: thus, in the clinical setting the
performance of immunostains to detect p53
accumulation or microsatellite instability (both
easily available and accurate) or gene arrays,
would yield results that can neither be interpreted
nor used.
More important, in my view, is to be able to
evaluate the stomach in which the polyp has
Hyperplastic polyp arisen. When a hyperplastic polyp of any size
with or without dysplasia (by far the more
common occurrence) is diagnosed, the gastroenterologist should be personally informed
and, unless one has been done recently, a full set of topographically defined biopsy
specimens (“‘gastric mapping”) needs to be obtained. If H. pylori-gastritis is present,
eradication is warranted, with a follow-up endoscopy after a few months to monitor not
only the successful eradication of H. pylori, but
also the possible recurrence of polyps. If
extensive atrophy and metaplasia are found, the
patient should be considered at risk for gastric
cancer, the polyp could be viewed as an
alarming lesion, and an individualized
surveillance plan (for which guidelines do not
exist as yet) should be implemented . If the
polyp is obtained from a gastrectomy site, in
the absence of dysplasia, the optimal
management remains uncertain. Although
the European literature has emphasized a high
risk for gastric stump cancer, particularly after
Billroth I operations '*, a landmark study conducted in the Netherlands revealed a 0.2%
overall incidence of adenocarcinoma in post-gastrectomy patients followed for 15 to 46
years. In North America, although case reports and calls for surveillance are occasionally
published, a low incidence of cancer has generally been found '*2°.

Dilated convoluted glands characteristic
of hyperplastic polyps
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Fundic polyps: a distant connection

The dilated oxyntic glands that form the small mucosal bumps in the mucosa of the
gastric corpus are unlikely candidates for the development of malignancy. The
epithelium is that of a mixture of flattened oxyntic, chief, and mucous cells. Dysplastic
changes are virtually never seen, although some authors have insistently disputed the
entirely benign nature of these polyps *'.

An association of FAP-associated fundic polyps with colonic neoplasia is not unexpected,
since in that nosological context the two are expressions of the same inherited condition.

In the last few years, there have been several reports of patients with sporadic fundic
polyps and a colorectal neoplasia (adenomas or carcinomas), and a number of
investigators have conducted both retrospective and prospective studies to better define
the strength of the association. The conclusions of the most recent of these studies "~ are
astonishing: 29 of 64 patients (45.3%) with sporadic fundic polyps had colorectal
neoplasia (including 8 adenocarcinomas, 3 adenomas with intraepithelial neoplasia, and
18 tubular adenomas). In the control group, similar in size and demographic
characteristics, only 6 patients (9.3%) had adenomas. Although there may be
considerable methodological problems with the study (judging from the information
available in the article), the authors’ conclusions (“Our results suggest that it is necessary
to conduct a careful diagnostic work-up of the colon in patients with gastric fundic gland
polyps”) should be taken seriously. It is certainly worthwhile to carry out larger
rigorously designed studies in different populations to explore this puzzling association.

Another interesting and potentially important finding is the recent discovery that a
significant proportion of sporadic fundic polyps (even those arising in apparent response
to long-tem PPI use) of have genetic alterations involving beta-catenin stabilization, as do
those associated with FAP ***°. Abnormal expression of the E-cadherin/catenin
membrane complex is common in esophageal adenocarcinoma (as well as in other
tumors) and occurs early in the dysplasia/carcinoma sequence in Barrett's esophagus,
indicating that disturbances in this cell adhesion complex might be important in
tumorigenesis and tumor progression in this disorder **. The significance of these
findings in fundic polyps may not yet be apparent, but the view that these polyps are
completely devoid of malignant potential may deserve a second look.

The pathologist’s role in after the diagnosis of a fundic polyp is limited. No specific
studies are warranted on the polyps themselves. However, particularly in the case of
multiple polyps, alerting clinicians about the possibility of FAP and reminding them
about the possible connection with colorectal neoplasia may be appropriate. If other
biopsy specimens from the corpus are available, the telltale signs of chronic PPI use
(dilated oxyntic glands, protruding hyperplastic oxyntic cells, and H. pylori located in the
lower portions of the glands as well as within the oxyntic cell canaliculi) should also be
reported, suggesting that the fundic polyps may be related to pharmacological acid
suppression.
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Adenomas and the goblet of mucus

The approach to gastric adenomas has not been changed significantly by molecular
studies that have confirmed its neoplastic nature. One of the most interesting recent
studies reports that the distinction of the type (“intestinal” versus “gastric’’) may further
define the cancer risk (greater in the former) %°. In the presence of adenomas, however,
irrespective of their cellular make up, a complete gastric bioptic mapping is necessary to
determine the phenotype of gastritis on which the adenoma arises. As stated above,
metaplastic atrophic gastritis with an adenoma is an indication for an aggressive
surveillance program.

SUMMARY

No published guidelines exist for the managements of most types of gastric polyps.
Since cancer risk in these heterogeneous patients has not been quantified, the pathologist
can influence clinicians’ attitudes and ultimately benefit their patients by suggesting
extensive biopsy protocols that elucidate the status of the gastric mucosa and help make
informed decisions on the design of individualized follow-up protocols.
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