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Gastric Polyps
Classification and Management

Do Youn Park, MD; Gregory Y. Lauwers, MD

● Gastric polyps can be broadly defined as luminal lesions
projecting above the plane of the mucosal surface. They
are relatively frequent in routine pathology practice,
where the main goal is to rule out the possibility of ma-
lignancy. Various subtypes of gastric polyps are recog-
nized and generally divided into nonneoplastic and neo-
plastic. We will review herein only a limited subset of
gastric polyps representing the most common or, some-
times, challenging.

(Arch Pathol Lab Med. 2008;132:633–640)

Most gastric polyps are incidentally discovered in
about 2% of upper endoscopies, most performed for

unrelated reasons.1 Occasionally, they become inflamed
and eroded, and bleeding is unusual. Gastric obstruction
is also an uncommon event associated with large distal
lesions.

The endoscopic appearance of gastric polyps is variable,
ranging from slightly raised plaques to soft multilobed
nodules to, more rarely, broad-based or sessile lesions. Al-
though the various types of polyps cannot be distin-
guished with certainty on the basis of the endoscopic ap-
pearance, several characteristics can help endoscopists
predict the diagnosis with some confidence. Topography
is important, since some types of polyps are found pri-
marily in one part of the stomach. For example, fundic
gland polyps are never antral, whereas adenomas have a
distinct tendency to be antral. Some polyps have a ten-
dency to be multiple. This particularly applies to hyper-
plastic polyps, fundic gland polyps, carcinoids, and me-
tastases. Color is of little value, since most common polyps
are salmon/pink in appearance.

The description of all polypoid lesions of the stomach
goes beyond the scope of this review (Table). However,
over the last few years numerous morphologic studies
have refined the diagnostic features of the commonly en-
countered lesions. Those will be discussed herein.
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NONNEOPLASTIC POLYPS

Hyperplastic Polyps

These benign lesions are the second most common type
of gastric polyp after fundic gland polyps.2–5 They are ses-
sile or pedunculated and composed of elongated and dis-
torted pits lined by foveolar epithelium, very few if any
glands, and an inflamed, edematous lamina propria. Py-
loric (antral glands), chief cells, and parietal cells are rare-
ly seen.6

Clinical and Endoscopic Findings. Gastric hyperplas-
tic polyps are randomly distributed throughout the stom-
ach. They have a wide age range distribution but are more
common with increasing age (mean age, 65.5–75 years). A
slight predisposition is noted in women, who represent
between 58% and 70.5% of patients. Hyperplastic polyps
can be seen throughout the stomach. A total of 24% to
60% of hyperplastic polyps are located in the antrum, 29%
to 56.3% are in the body fundus, and only about 2.5% are
in the cardia.4,7,8

Hyperplastic polyps are single in about two thirds of
cases. According to one series, most measure less than 1
cm, and polyps larger than 2 cm represent only 10% of
cases.7 However, small polyps should be distinguished
from foveolar hyperplasia.8,9 Small lesions have a smooth,
dome-shaped surface. Larger polyps, some measuring up
to 13 cm, are usually lobulated and sometimes peduncu-
lated. Superficial erosion of larger cases commonly occurs.
When distal, the larger polyps can also manifest with gas-
tric outlet obstruction. There are also rare reports of hy-
perplastic polyps prolapsed into the duodenum with ob-
struction of the ampulla of Vater and secondary pancrea-
titis.10,11

Etiology and Pathogenesis. The stimuli responsible
for the development of hyperplastic polyps are not known.
They are generally thought to result from excessive regen-
eration following mucosal damage and, consequently,
commonly occur in chronic Helicobacter pylori–associated
gastritis (25% of the cases), in pernicious anemia, adjacent
to ulcers and erosions, or at gastroenterostomy sites.8,12,13

The majority develop in gastric mucosa, showing some
degree of chronic atrophic gastritis and intestinal meta-
plasia. They also occur at the gastric cardia/gastroesoph-
ageal junction of patients with chronic esophageal re-
flux.14,15

Histopathology. Histologically, hyperplastic polyps
are characterized by marked elongation of the pits with
branching, resulting in a corkscrew appearance or in cys-
tic dilatation of foveolae (Figure 1). Another feature is the
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Classification of Gastric Polyps

1. Nonneoplastic Polyps
Hyperplastic

Usual (sporadic) type
Gastroenterostomy stoma
GE junction (reflux) polyps

Inflammatory fibroid polyp
Hamartomatous and developmental

Peutz-Jegher
Juvenile
Cowden disease
Miscellaneous lesions

Myoepithelial hamartomas and ectopic pancreas
Heterotopic gastric gland polyp

Cronkhite-Canada syndrome

2. Neoplastic Polyps
Adenoma
Carcinoma (primary or secondary)
Carcinoids
Fundic gland polyp

3. Miscellaneous Lesions With Polypoid Growth Pattern
Xanthelasma
Lymphoid hyperplasia/lymphoma
Mesenchymal stromal tumors

Gastrointestinal tumors (benign/malignant)
Smooth muscle tumors (benign/malignant)
Glomus tumor
Neural tumors

Schwannoma/neuroma
Ganglioneuromas
Granular cell tumor

Other rare tumors
Lipoma/liposarcoma
Rhabdomyosarcoma and fibrous histiocytoma

Vascular
Hemangioma/lymphangioma
Hemangiosarcoma—Kaposi sarcoma

excess of edematous lamina propria infiltrated by plasma
cells, lymphocytes, eosinophils, mast cells, macrophages,
and variable numbers of neutrophils. Interspersed wisps
of smooth muscle fibers are quite commonly seen between
the gastric pits and arise from thickened and split mus-
cularis mucosae. The gastric glands do not normally par-
ticipate in the formation of the polyps.16 The foveolae are
lined by a single layer of hyperplastic foveolar-type epi-
thelium, although pyloric-type glands, chief cells, parietal
cells, and foci of intestinal metaplasia may be found.

The surface of the polyps may be ulcerated and acutely
inflamed, showing regenerative atypia of epithelial and
stromal cells with sometimes prominent reparative gran-
ulation tissue. There also may be invagination of the sur-
face mucosa with budding, which may produce a back-
to-back appearance, as well as the appearance of pseu-
doinvasion.17 These changes can cause major diagnostic
problems, since true carcinoma may be found in hyper-
plastic polyps.18

Polypoid hyperplasia or hyperplastic polyps of the gas-
troesophageal junction have been observed variably in the
setting of gastroesophageal reflux disease. They are be-
lieved to represent a regenerative response to surrounding
mucosal injury, such as ulcers, erosive esophagitis, or
‘‘junctitis’’ of the gastroesophageal junction.14,15 Histolog-
ically, they are mostly composed of cardiac-type mucosa.
Admixed squamous mucosa and, rarely, parietal cells can

also be seen. Intestinal metaplasia is variably present, and
dysplasia is rare (�3%).15

Among the few challenges when evaluating hyperplas-
tic polyps, distinguishing between regenerative changes
and dysplasia may be the most difficult. When attenuated
epithelium is seen actively growing over an ulcerated sur-
face, then it can reasonably be presumed that the pits in
the immediate vicinity of the ulceration, as well as the
attenuated epithelium, are all showing regenerative
changes. In some polyps, however, the typical appearance
of dysplasia may be seen, and very rarely, one is surprised
to find a focus of carcinoma.18

Although classically discussed in the differential diag-
nosis, hyperplastic polyps are easily distinguished from
Ménétrier disease by their smaller size and the presence
of intervening normal mucosa (unless they are numerous).
However, the distinction from juvenile polyposis rests en-
tirely on the clinical diagnosis and the demonstration of
juvenile polyposis in the large bowel. The differentiation
from Cronkhite-Canada syndrome may be difficult and,
unless diffuse, may depend on the recognition of ectoder-
mal features clinically.

Clinical Significance and Treatment. Over time, hy-
perplastic polyps can increase in number or regress, either
spontaneously or following Helicobacter pylori eradication.19

Malignant transformation, although rare, is well docu-
mented. A small proportion (1.5%–3% of the cases), usu-
ally those measuring greater than 2 cm, show dysplasia
or even intramucosal carcinoma.18,20 Thus, the larger pol-
yps should be completely excised for histologic evaluation.
Also, given the frequent surrounding background of in-
testinal dysplasia, an association with a synchronous car-
cinoma elsewhere in the stomach is recognized, and there-
fore careful endoscopic assessment surrounding mucosa
is important.5,18

Inflammatory Fibroid Polyp
(Eosinophilic Granuloma-Vanek Tumor)

In 1949, Vanek described inflammatory fibroid polyp as
‘‘gastric submucosal granuloma with eosinophilic infiltra-
tion.’’ 21 These polyps are characterized by the proliferation
of spindle cells, small blood vessels, and inflammatory
cells, often dominated by eosinophils.22

Clinical and Endoscopic Findings. These uncommon
polyps of unknown etiology may be found throughout the
gastrointestinal tract, but they are most common in the
antropyloric region (80%). They are diagnosed in male
and female adults of all ages and are associated in some
cases with hypochlorhydria or achlorhydria.23,24 They may
be found incidentally or during evaluation of gastric hem-
orrhage, anemia, or symptoms of gastric outlet obstruc-
tion. Inflammatory fibroid polyps are well-circumscribed,
solitary, small sessile, or pedunculated lesions. Inflam-
matory fibroid polyps can be ulcerated, sometimes to a
degree that makes a confident diagnosis difficult.

Etiology and Pathogenesis. Although an allergic
cause has been suggested to play a role in the develop-
ment of these polyps,21 no specific cause has been identi-
fied.

Histopathology. Inflammatory fibroid polyps are usu-
ally centered on the submucosa, although purely mucosal
lesions have been described. They are composed of small,
thin-walled blood vessels surrounded by short spindle
cells that may be arranged in an ‘‘onion-skin’’ pattern
around larger vessels (Figure 2). Immunohistochemical
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Figure 1. Hyperplastic gastric polyp. A, The smooth-surfaced polyp is characterized by foveolar elongation and cystic dilatation. This example is
characterized by marked erosion of the surface (hematoxylin-eosin, original magnification �20). B, Higher magnification demonstrates the cyto-
logically normal but architecturally deformed foveolae. Note the conspicuous edematous lamina propria with scattered chronic inflammation
(hematoxylin-eosin, original magnification �100).

Figure 2. Inflammatory fibroid polyp. A, The spindle cell proliferation expands the deepest aspect of the mucosa (hematoxylin-eosin, original
magnification �40). B, Higher magnification shows the characteristic short, bland spindle cells intermixed with chronic inflammatory cells (he-
matoxylin-eosin, original magnification �400).

Figure 3. Fundic gland polyp. A, The lesion is composed of cystically distended glands (hematoxylin-eosin, original magnification �20). B, Higher
magnification shows normal glandular component with chief cells and parietal cells (hematoxylin-eosin, original magnification �200).



636 Arch Pathol Lab Med—Vol 132, April 2008 Gastric Polyps: Classification and Management—Park & Lauwers

evaluations have shown these cells to be consistently CD34
positive and c-kit negative, while frequent fascin positivity
suggests a dendritic origin.24,25 Sometimes ‘‘floret’’-like
multinucleated giant cells with hyperchromatic nuclei are
seen. A chronic inflammatory cell infiltrate is common,
often dominated by eosinophils.

Clinical Significance and Treatment. Most patients
are asymptomatic and are incidentally diagnosed; fur-
thermore, these polyps usually do not recur after resec-
tion.22 Therefore, local excision is an adequate treatment.

Xanthoma/Xanthelasma
These clinically insignificant lesions are found with in-

creasing age, in males more commonly than in females,
and are often associated with chronic gastritis and intes-
tinal metaplasia, as well as bile reflux gastropathy.26,27

They are not related to hypercholesterolemia and may be
found in association with hyperplastic polyps. Grossly,
they are single or multiple, 1 to 2 mm in diameter, round
or oval, well circumscribed, yellow, macular, or nodular
lesions. They are found most frequently along the lesser
curvature. Histologically, they consist of accumulations of
mature lipid-laden macrophages occupying the lamina
propria and containing cholesterol and neutral fat. Impor-
tant differential diagnoses include mycobacterium avium
intracellulare, muciphages, granular cell tumors, and sig-
net ring cell carcinomas.28 Clinical setting and appropriate
use of immunohistochemical studies help in rendering an
appropriate diagnosis.

Hamartomatous Polyp of the Peutz-Jeghers Type
The gastric mucosa may be involved in Peutz-Jeghers

polyposis, although less frequently than the small intes-
tine or colon.29,30 Gastric hamartomatous polyps are com-
posed of hyperplastic glands lined by foveolar-type epi-
thelium and separated by branching cores of smooth mus-
cle, with atrophy of the deep glandular components. Rare
reports of gastric carcinoma in Peutz-Jeghers polyposis are
described, but it is far from clear how often this has arisen
within a preexisting polyp.31–33 There is only one report on
record that clearly illustrated the presence of dysplasia in
a gastric Peutz-Jeghers polyp.34

Juvenile Polyp
Gastric juvenile polyps are rarely observed and often

occur within the context of juvenile polyposis, either of
the stomach alone or of the entire gastrointestinal tract
(with or without a family history).30,35 They may present
at any age, usually with anemia or hypoproteinemia, and
are most common in the antrum. They are composed of
edematous and inflamed mucosa with marked elongation,
tortuosity, and cystic dilatation of the foveolar zones, and
thus can easily be confused with hyperplastic polyps if
appropriate clinical information is not provided. Juvenile
polyposis is associated with an increased risk of cancer,
particularly in the colon, but the stomach also may be at
risk.36

Gastric Polyps in Cowden Disease
Gastric polyps may also occur in Cowden disease and

may consist of enlarged, elongated foveolar glands along
with more basal, cystically dilated glands that contain
papillary infoldings. Smooth muscle fibers are intermin-
gled within the mucosal components, and the cystic struc-
tures sometimes extend into the submucosa.37

Gastric Polyps in Cronkhite-Canada Syndrome

These polyps occur usually in conjunction with lesions
in other parts of the gastrointestinal tract. They are indis-
tinguishable from juvenile and hyperplastic polyps and
can be diagnosed only in the presence of clinical evidence
of alopecia, nail atrophy, or hyperpigmentation.38,39

NEOPLASTIC POLYPS

Fundic Gland Polyps

Fundic gland polyps (FGPs) are small sessile lesions
that occur uniquely in the fundus and upper body of the
stomach. Their morphology is characteristic with cystic
transformation of the gland lined by parietal cell and chief
cells.6

Clinical and Endoscopic Findings. FGPs may occur
sporadically, in patients with familial adenomatous pol-
yposis, or as a familial condition confined to the stomach
without polyposis coli.30,40–43 Endoscopically, they appear
as glassy, transparent, sessile polyps, less than 1 cm in
diameter. These are usually multiple and may be found in
men and women of any age. Their association with pro-
longed proton pump inhibitor therapy is debated, in part
because of the inhibiting role of H pylori, which may in-
hibit their formation and has not been controlled in vari-
ous studies.41,44

Etiology and Pathogenesis. Although traditionally
thought to be hamartomatous in origin, the frequent find-
ing of genetic alteration in familial adenomatous polyposis
and also in sporadic cases strongly suggests that these
lesions are actually neoplastic. Indeed, alterations of the
APC–�-catenin pathway have been reported in both spo-
radic and syndromic FGPs. Activating somatic mutations
(at GSK-3� phosphorylation sites) of exon 3 of the �-ca-
tenin gene have been detected in the foveolar and glan-
dular epithelium of most cases of sporadic FGPs, but also
in proton pump inhibitor–associated FGPs, thus underlin-
ing the nosologic similarity of these polyps. Instead of �-
catenin gene mutations, syndromic polyps harbor germ-
line APC mutations and subsequent somatic mutation.45,46

Histopathology. FGPs are composed of cystically di-
lated glands lined by fundic epithelium, including parietal
cells and chief cells, admixed with normal glands41 (Figure
3). The overlying foveolae are shortened, and there is usu-
ally no inflammation or evidence of atypia.47 There may
be an irregular, disordered distribution of smooth muscle
fibers around the cystic glands. In patients on proton
pump inhibitors, there is associated hypertrophy and hy-
perplasia of parietal cells that protrude into the lumen of
the pits, producing a serrated profile.48

Clinical Significance and Treatment. Spontaneous re-
gression has been well documented,40,49 and despite evi-
dence for a neoplastic origin, most FGPs are not prema-
lignant. Thus, notwithstanding the rare reports of dyspla-
sia, endoscopic surveillance for patients with sporadic
FGPs is not necessitated. However, the finding of FGPs in
a young patient merits considering the possibility of un-
derlying familial adenomatous polyposis. In patients with
familial adenomatous polyposis, FGPs with dysplasia can
be seen in up to 40% of the patients.50,51

Adenoma

Gastric adenomas are defined by the World Health Or-
ganization as circumscribed, polypoid lesions composed
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of either tubular and/or villous structures lined by dys-
plastic epithelium.52

As in any segment of the gastrointestinal tract, gastric
epithelial dysplasia is defined as a neoplastic epithelial
alteration representing both a precursor lesion of adeno-
carcinoma and also a marker of high risk.

Clinical and Endoscopic Findings. The prevalence of
gastric adenoma ranges from 0.5% to 3.75% in countries
in the Western Hemisphere, whereas it is reported to occur
between 9% and 20% in nations where high risk of gastric
cancer is reported.53–56 They usually arise in the context of
atrophic gastritis with intestinal metaplasia,57,58 and the
majority are found in the antrum, with the angulus and
fundus a close second.59 Most are solitary, exophytic sessile
or pedunculated lesions and usually measure up to 3 to
4 cm in size.5,60 More rarely, lesions that are ‘‘flat’’ or even
depressed below the contour of the surrounding mucosa
are observed, suggesting that adenoma and dysplasia
should be considered a single group.61

Gastric adenomas typically present with a velvety lob-
ulated surface contrasting with smooth and atrophic ad-
jacent mucosa. They are usually asymptomatic, unless
they ulcerate and bleed. Rarely, they give rise to gastric
outflow obstruction.

Etiology and Pathogenesis. Most gastric adenomas
arise in the context of atrophic gastritis with intestinal
metaplasia.57,58 Their incidence increases with age and may
occur in individuals with familial adenomatous polypo-
sis.30,42,62 On some occasions, other types of gastric polyps,
such as hyperplastic polyps, FGPs associated with familial
adenomatous polyposis, as well as those of familial juve-
nile polyposis, may show dysplastic transformation.

Histopathology. Most gastric adenomas are composed
of tubules or villi of dysplastic epithelium, which usually
show some degree of intestinal-type differentiation to-
ward absorptive cells, goblet cells, endocrine cells, or even
Paneth cells (Figure 4). Gastric adenomas can be subdi-
vided according to the degree of dysplasia (low or high
grade) based on the degree of nuclear crowding, hyper-
chromasia, stratification, mitotic activity, cytoplasmic dif-
ferentiation, and architectural distortion.63,64

A minority of gastric adenomas show morphologic and
mucin histochemical characteristics of gastric foveolar or
pyloric gland–type epithelium (Figure 5), and others have
combined gastric and intestinal-type features.52,65 Pyloric
adenomas are characteristically composed of a short co-
lumnar epithelium showing basal nuclei and pale eosin-
ophilic cytoplasm. They are more common in older pa-
tients and are more common in women than in men. In-
terestingly, they also seem to be more frequently diag-
nosed in the body fundic mucosa. In a large series of
cases, 26% of pyloric gland adenomas showed evidence of
malignant transformation.66 Another rare variant, ‘‘Paneth
cell adenoma,’’ is predominantly composed of Paneth
cells.67

As with their colonic counterparts, the risk of malig-
nancy in gastric adenomas is related to size, degree of
dysplasia, and villosity of growth pattern. Small, pedun-
culated adenomas measuring less than 1 cm are usually
composed of low-grade tubular dysplastic epithelium.
Larger adenomas are more frequently villous with high-
grade dysplasia, and a significant proportion contain car-
cinomatous transformation; the incidence reaches 40% to
50% of lesions larger than 2 cm.52,68 However, caution is
necessary, since a focus of adenocarcinoma can be ob-

served in small adenomas.68 A diagnosis of adenocarci-
noma implies the presence of invasion of the neoplastic
epithelium into the lamina propria. In some respects, the
distinction between a pure gastric adenoma and adeno-
carcinoma in a polyp is purely academic, since the risk of
metastatic spread from an intramucosal polypoid adeno-
carcinoma that has been completely excised is negligible,
and they both should be managed endoscopically.

Clinical Significance and Treatment. Since they are
preinvasive neoplasms with potential for progression to
adenocarcinoma,5,58,63 gastric adenomas must be treated by
local excision, usually endoscopic polypectomy or endo-
scopic mucosal resection. In addition, since they may be
accompanied by coexistent carcinoma elsewhere in the
stomach, an association that appears to be particularly
common in males, thorough evaluation of the complete
stomach is warranted.58,60

Gastric Carcinoid
Gastric carcinoids are defined by the World Health Or-

ganization as well-differentiated endocrine neoplasms
composed of nonfunctioning enterochromaffin-like cells
arising in the oxyntic mucosa of the corpus or fundus.69

Clinical and Endoscopic Findings. Gastric carcinoids
are rare, representing less than 0.5% of gastric neoplasm,
and can be seen in three distinct clinical settings: Auto-
immune atrophic gastritis patients with concomitant Zol-
linger-Ellison syndrome and MEN-1 syndrome, or sporad-
ically.70,71 In the first two settings, they commonly present
as multiple broad-based, yellowish, polypoid lesions, usu-
ally less than 2 cm in size and overlined by an unremark-
able mucosa.71–73 In the sporadic setting, the tumors are
larger and single and can present with features similar to
those of a carcinoma (ie, gastrointestinal hemorrhage, ob-
struction, or metastases).74 Only rarely do patients present
with an atypical carcinoid syndrome with flushing, or hy-
persecretory syndromes such as Zollinger-Ellison syn-
drome or ACTH production.75

Etiology and Pathogenesis. In the two most common
forms, gastric carcinoids are associated with precursor le-
sions composed of various degrees of enterochromaffin-
like cell proliferation, classified in four groups as hyper-
plasia, adenomatoid hyperplasia, dysplasia, and neopla-
sia. Hyperplasia is defined as clusters of a few cells pres-
ent either within the glands or lying within the lamina
propria. The close proximity of five or more hyperplastic
nodules constitutes an adenomatoid hyperplasia. The fu-
sion of adenomatoid hyperplastic nodules leads to entero-
chromaffin-like cell dysplasia (greater than 150 �m). Even-
tually, intramucosal lesions greater than 0.5 mm in di-
ameter will constitute an intramucosal carcinoid tumor,
whereas extension beyond the muscularis mucosa will
qualify for invasive carcinoid.72,76

Histopathology. Gastric carcinoids exhibit character-
istic ribbons or trabecular patterns with occasional roset-
ting. Insular organization can also be seen. The nuclei are
usually centrally located and demonstrate a finely stippled
chromatin (Figure 6). Small nucleoli and infrequent mi-
tosis can be observed. Various histologic appearances
ranging from plasmacytoid-like appearance to spindle cell
configuration, rhabdoid features, or anaplastic variant are
occasionally reported. In such cases, poorly differentiated
adenocarcinoma, lymphoma and, less commonly, gastro-
intestinal stromal tumor may enter the differential diag-
nosis.
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Figure 4. Gastric adenoma, intestinal type. The scanning view (A) highlights the architectural glandular disarray (hematoxylin-eosin, original
magnification �20), whereas the close-up (B) illustrates the characteristic low-grade dysplastic changes (i.e., mucin depletion) and nuclear changes,
such as hyperchromasia, stratification, and overlapping (hematoxylin-eosin, original magnification �200).

Figure 5. Type 2 gastric dysplasia, low grade. In addition to glandular crowding and disarray (A; hematoxylin-eosin, original magnification �40),
the higher magnification (B) shows distinctly mucin-rich foveolar cells with nuclear crowding, hyperchromasia and limited stratification (hema-
toxylin-eosin, original magnification �100). The absence of serrated architectural changes and the presence of nuclear atypia exclude a diagnosis
of reactive foveolar hyperplasia.

The cells are immunoreactive with chromogranin A, but
usually not for chromogranin B.77 Synaptophysin is posi-
tive in about 50% of the cases. Serotonin, pancreatic poly-
peptide, histamine, gastrin and, rarely, ACTH also can be
detected.

Clinical Significance and Treatment. Large carcinoid

tumors can metastasize to lymph nodes and the liver as
well as more distantly.69,74 However, their growth is usu-
ally slow, and extended survival is compatible with dis-
tant metastases. Size and invasiveness correlate best with
the probability of metastases. Carcinoids measuring less
than 2 cm, and multiples, have a very low risk of metas-
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Figure 6. Carcinoid polyp. A, Note the distinct organoid growth pat-
tern (A) (hematoxylin-eosin, original magnification �20). B, Higher
magnification highlights the bland nuclear features with small, round
nuclei with stippled chromatin (hematoxylin-eosin, original magnifi-
cation �100).

tases, whereas tumors measuring less than 1 cm in di-
ameter may remain stable for many years, often with no
growth.71,74 It is recommended that tumors larger than 2
cm in diameter be resected, since they have a significant
risk for lymphatic invasion and metastases. The prognosis
is highly variable and depends on multiple factors (ie, size,
invasiveness, and histologic features).69,74,78

Therapeutic strategies differ depending on the clinical
presentations. Large, single gastric carcinoids should be
resected like other epithelial gastric tumors. The manage-
ment of multiple, small, superficial carcinoids is more
problematic. Successful endoscopic removal of small car-

cinoids has been reported by some, whereas others prefer
an antrectomy that by abolishing hypergastremia causes
regression of the hyperplastic lesions as well as, in one
report, the carcinoid tumors.

In conclusion, the existence of different subtypes of gas-
tric polyps, all with different risks of malignant transfor-
mation, makes their histologic analysis mandatory. Con-
sequently, the surgical pathologist ought to not only rec-
ognize the diagnostic criteria but also be aware of the clin-
ical implications and be able to help his or her clinical
colleagues in making the most appropriate therapeutic de-
cisions.

References
1. Dekker W. Clinical relevance of gastric and duodenal polyps. Scand J Gas-

troenterol Suppl. 1990;178:7–12.
2. Lindley PR, Appelman HD. Is there a preferred classification scheme for

endoscopic gastric polyps? Mod Pathol. 1993;6:48A.
3. Seifert E, Gail K, Weismuller J. Gastric polypectomy: long-term results (sur-

vey of 23 centres in Germany). Endoscopy. 1983;15:8–11.
4. Stolte M, Sticht T, Eidt S, Ebert D, Finkenzeller G. Frequency, location, and

age and sex distribution of various types of gastric polyp. Endoscopy. 1994;26:
659–665.

5. Laxen F, Sipponen P, Ihamaki T, Hakkiluoto A, Dortscheva Z. Gastric polyps;
their morphological and endoscopical characteristics and relation to gastric car-
cinoma. Acta Pathol Microbiol Immunol Scand [A]. 1982;90:221–228.

6. Lewin KJ, Appelman HD. Non-neoplastic tumor-like lesions, predominantly
epithelial. In: Rosai J, Sobin LH, eds. Tumors of the Esophagus and Stomach.
Washington, DC: Armed Forces Institute of Pathology; 1996:188–191. Atlas of
Tumor Pathology; 3rd series, fascicle 18.

7. Abraham SC, Singh VK, Yardley JH, Wu TT. Hyperplastic polyps of the stom-
ach: associations with histologic patterns of gastritis and gastric atrophy. Am J
Surg Pathol. 2001;25:500–507.

8. Dirschmid K, Platz-Baudin C, Stolte M. Why is the hyperplastic polyp a
marker for the precancerous condition of the gastric mucosa? Virchows Arch.
2006;448:80–84.

9. Stolte M. Hyperplastic polyps of the stomach: associations with histologic
patterns of gastritis and gastric atrophy. Am J Surg Pathol. 2001;25:1342–1344.

10. Dean PG, Davis PM, Nascimento AG, Farley DR. Hyperplastic gastric pol-
yp causing progressive gastric outlet obstruction. Mayo Clin Proc. 1998;73:964–
967.

11. de la Cruz RA, Albillos JC, Oliver JM, Dhimes P, Hernandez T, Trapero
MA. Prolapsed hyperplastic gastric polyp causing pancreatitis: case report.
Abdom Imaging. 2001;26:584–586.

12. Veereman Wauters G, Ferrell L, Ostroff JW, Heyman MB. Hyperplastic
gastric polyps associated with persistent Helicobacter pylori infection and active
gastritis. Am J Gastroenterol. 1990;85:1395–1397.

13. Mori K, Shinya H, Wolff WI. Polypoid reparative mucosal proliferation at
the site of a healed gastric ulcer: sequential gastroscopic, radiological, and his-
tological observations. Gastroenterology. 1971;61:523–529.

14. Abraham SC, Singh VK, Yardley JH, Wu TT. Hyperplastic polyps of the
esophagus and esophagogastric junction: histologic and clinicopathologic find-
ings. Am J Surg Pathol. 2001;25:1180–1187.

15. Voutilainen M, Juhola M, Farkkila M, Sipponen P. Foveolar hyperplasia at
the gastric cardia: prevalence and associations. J Clin Pathol. 2002;55:352–354.

16. Muller-Lissner SA, Wiebecke B. Investigations of hyperplasiogenous gastric
polyps by partial reconstruction. Pathol Res Pract. 1982;174:368–378.

17. Dirschmid K, Walser J, Hugel H. Pseudomalignant erosion in hyperplastic
gastric polyps. Cancer. 1984;54:2290–2293.

18. Hattori T. Morphological range of hyperplastic polyps and carcinomas aris-
ing in hyperplastic polyps of the stomach. J Clin Pathol. 1985;38:622–630.

19. Ohkusa T, Takashimizu I, Fujiki K, et al. Disappearance of hyperplastic
polyps in the stomach after eradication of Helicobacter pylori: a randomized,
clinical trial. Ann Intern Med. 1998;129:712–715.

20. Antonioli DA. Precursors of gastric carcinoma: a critical review with a brief
description of early (curable) gastric cancer. Hum Pathol. 1994;25:994–1005.

21. Vanek J. Gastric submucosal granuloma with eosinophilic infiltration. Am
J Pathol. 1949;25:405.

22. Lewin KJ, Appelman HD. Mesenchymal tumors and tumor-like prolifera-
tion. In: Rosai J, Sobin LH, eds. Tumors of the Esophagus and Stomach. Wash-
ington, DC: Armed Forces Institute of Pathology; 1996:449–453. Atlas of Tumor
Pathology; 3rd series, fascicle 18.

23. Kolodziejczyk P, Yao T, Tsuneyoshi M. Inflammatory fibroid polyp of the
stomach: a special reference to an immunohistochemical profile of 42 cases. Am
J Surg Pathol. 1993;17:1159–1168.

24. Hasegawa T, Yang P, Kagawa N, Hirose T, Sano T. CD34 expression by
inflammatory fibroid polyps of the stomach. Mod Pathol. 1997;10:451–456.

25. Pantanowitz L, Antonioli DA, Pinkus GS, Shahsafaei A, Odze RD. Inflam-
matory fibroid polyps of the gastrointestinal tract: evidence for a dendritic cell
origin. Am J Surg Pathol. 2004;28:107–114.



640 Arch Pathol Lab Med—Vol 132, April 2008 Gastric Polyps: Classification and Management—Park & Lauwers

26. Kimura K, Hiramoto T, Buncher CR. Gastric xanthelasma. Arch Pathol.
1969;87:110–117.

27. Lin PY, Brown DB, Deppisch LM. Gastric xanthelasma in hyperplastic gas-
tric polyposis. Arch Pathol Lab Med. 1989;113:428–430.

28. Drude RB Jr, Balart LA, Herrington JP, Beckman EN, Burns TW. Gastric
xanthoma: histologic similarity to signet ring cell carcinoma. J Clin Gastroenterol.
1982;4:217–221.

29. Bartholomew LG, Moore CE, Dahlin DC, Waugh JM. Intestinal polyposis
associated with mucocutaneous pigmentation. Surg Gynecol Obstet. 1962;115:
1–11.

30. Shepherd NA, Bussey HJR. Polyposis syndromes—an update. In: Williams
GT, ed. Current Topics in Pathology. Vol 81. Berlin: Springer; 1990:323–351.

31. Bujanda L, Beguiristain A, Villar JM, et al. [Gastric adenocarcinoma in
hamartomatous polyp in Peutz-Jeghers syndrome]. Gastroenterol Hepatol. 1996;
19:452–455.

32. Shinmura K, Goto M, Tao H, et al. A novel STK11 germline mutation in
two siblings with Peutz-Jeghers syndrome complicated by primary gastric cancer.
Clin Genet. 2005;67:81–86.

33. Takahashi M, Sakayori M, Takahashi S, et al. A novel germline mutation
of the LKB1 gene in a patient with Peutz-Jeghers syndrome with early-onset gas-
tric cancer. J Gastroenterol. 2004;39:1210–1214.

34. Cochet B, Carrel J, Desbaillets L, Widgren S. Peutz-Jeghers syndrome as-
sociated with gastrointestinal carcinoma: report of two cases in a family. Gut.
1979;20:169–175.

35. Hizawa K, Iida M, Yao T, Aoyagi K, Fujishima M. Juvenile polyposis of the
stomach: clinicopathological features and its malignant potential. J Clin Pathol.
1997;50:771–774.

36. Howe JR, Mitros FA, Summers RW. The risk of gastrointestinal carcinoma
in familial juvenile polyposis. Ann Surg Oncol. 1998;5:751–756.

37. Weinstock JV, Kawanishi H. Gastrointestinal polyposis with orocutaneous
hamartomas (Cowden’s disease). Gastroenterology. 1978;74:890–895.

38. Kindblom LG, Angervall L, Santesson B, Selander S. Cronkhite-Canada
syndrome: case report. Cancer. 1977;39:2651–2657.

39. Lipper S, Kahn LB. Superficial cystic gastritis with alopecia: a forme fruste
of the Cronkhite-Canada syndrome. Arch Pathol Lab Med. 1977;101:432–436.

40. Iida M, Yao T, Watanabe H, Imamura K, Fuyuno S, Omae T. Spontaneous
disappearance of fundic gland polyposis: report of three cases. Gastroenterology.
1980;79:725–728.

41. Odze RD, Marcial MA, Antonioli D. Gastric fundic gland polyps: a mor-
phological study including mucin histochemistry, stereometry, and MIB-1 im-
munohistochemistry. Hum Pathol. 1996;27:896–903.

42. Domizio P, Talbot IC, Spigelman AD, Williams CB, Phillips RK. Upper
gastrointestinal pathology in familial adenomatous polyposis: results from a pro-
spective study of 102 patients. J Clin Pathol. 1990;43:738–743.

43. Tsuchikame N, Ishimaru Y, Ohshima S, Takahashi M. Three familial cases
of fundic gland polyposis without polyposis coli. Virchows Arch A Pathol Anat
Histopathol. 1993;422:337–340.

44. Vieth M, Stolte M. Fundic gland polyps are not induced by proton pump
inhibitor therapy. Am J Clin Pathol. 2001;116:716–720.

45. Abraham SC, Park SJ, Mugartegui L, Hamilton SR, Wu TT. Sporadic fundic
gland polyps with epithelial dysplasia: evidence for preferential targeting for mu-
tations in the adenomatous polyposis coli gene. Am J Pathol. 2002;161:1735–
1742.

46. Torbenson M, Lee JH, Cruz-Correa M, et al. Sporadic fundic gland pol-
yposis: a clinical, histological, and molecular analysis. Mod Pathol. 2002;15:718–
723.

47. Lee RG, Burt RW. The histopathology of fundic gland polyps of the stom-
ach. Am J Clin Pathol. 1986;86:498–503.

48. Riddell RH. The biopsy diagnosis of gastroesophageal reflux disease, ‘‘car-
ditis,’’ and Barrett’s esophagus, and sequelae of therapy. Am J Surg Pathol. 1996;
20(suppl 1):S31–S50.

49. Iida M, Yao T, Watanabe H, et al. Spontaneous disappearance of fundic
gland polyposis: report of three cases. Gastroenterology. 1980;79:725–728.

50. Bertoni G, Sassatelli R, Nigrisoli E, et al. Dysplastic changes in gastric
fundic gland polyps of patients with familial adenomatous polyposis. Ital J Gas-
troenterol Hepatol. 1999;31:192–197.

51. Zwick A, Munir M, Ryan CK, et al. Gastric adenocarcinoma and dysplasia
in fundic gland polyps of a patient with attenuated adenomatous polyposis coli.
Gastroenterology. 1997;113:659–663.

52. Watanabe H, Jass JR, Sobin LH. Histological typing of oesophageal and
gastric tumors. In: Watanabe H, Jass JR, Sobin LH, eds. Histological Typing of
Oesophageal and Gastric Tumors. Berlin: Springer-Verlag; 1990:34–38.

53. Bearzi I, Brancorsini D, Santinelli A, Rezai B, Mannello B, Ranaldi R. Gas-
tric dysplasia: a ten-year follow-up study. Pathol Res Pract. 1994;190:61–68.

54. Camilleri JP, Poter F, Amat C. Gastric mucosal dysplasia: preliminary results
of a prospective study of patients followed for periods of up to six years. In: Ming
SC, ed. Precursors of Gastric Cancer. New York, NY: Praeger; 1984:83–92.

55. Farinati F, Rugge M, Di Mario F, Valiante F, Baffa R. Early and advanced
gastric cancer in the follow-up of moderate and severe gastric dysplasia patients:
a prospective study. I.G.G.E.D.—Interdisciplinary Group on Gastric Epithelial
Dysplasia. Endoscopy. 1993;25:261–264.

56. Zhang Y. Precancerous conditions and lesions of the stomach. In: Zhang
Y, Kawai K, eds. Typing and Grading of Gastric Dysplasia. Berlin: SpringerVerlag;
1993:64–84.

57. Ito H, Hata J, Yokozaki H, Nakatani H, Oda N, Tahara E. Tubular adenoma
of the human stomach: an immunohistochemical analysis of gut hormones, se-
rotonin, carcinoembryonic antigen, secretory component, and lysozyme. Cancer.
1986;58:2264–2272.

58. Kamiya T, Morishita T, Asakura H, Miura S, Munakata Y, Tsuchiya M. Long-
term follow-up study on gastric adenoma and its relation to gastric protruded
carcinoma. Cancer. 1982;50:2496–2503.

59. Oberhuber G, Stolte M. Gastric polyps: an update of their pathology and
biological significance. Virchows Arch. 2000;437:581–590.

60. Abraham SC, Park SJ, Lee JH, Mugartegui L, Wu TT. Genetic alterations in
gastric adenomas of intestinal and foveolar phenotypes. Mod Pathol. 2003;16:
786–795.

61. Ito H, Yasui W, Yoshida K, Nakayama H, Tahara E. Depressed tubular ad-
enoma of the stomach: pathological and immunohistochemical features. Histo-
pathology. 1990;17:419–426.

62. Iida M, Yao T, Itoh H, et al. Natural history of gastric adenomas in patients
with familial adenomatosis coli/Gardner’s syndrome. Cancer. 1988;61:605–611.

63. Nakamura T, Nakano G. Histopathological classification and malignant
change in gastric polyps. J Clin Pathol. 1985;38:754–764.

64. Morson BC, Sobin LH, Grundmann E, Johansen A, Nagayo T, Serck-Hans-
sen A. Precancerous conditions and epithelial dysplasia in the stomach. J Clin
Pathol. 1980;33:711–721.

65. Kushima R, Muller W, Stolte M, Borchard F. Differential p53 protein ex-
pression in stomach adenomas of gastric and intestinal phenotypes: possible se-
quences of p53 alteration in stomach carcinogenesis. Virchows Arch. 1996;428:
223–227.

66. Vieth M, Kushima R, Borchard F, Stolte M. Pyloric gland adenoma: a clin-
icopathological analysis of 90 cases. Virchows Arch. 2003;442:317–321.

67. Rubio CA. Paneth cell adenoma of the stomach. Am J Surg Pathol. 1989;
13:325–328.

68. Park DI, Rhee PL, Kim JE, et al. Risk factors suggesting malignant transfor-
mation of gastric adenoma: univariate and multivariate analysis. Endoscopy.
2001;33:501–506.

69. Capella C, Solcia E, Sobin LH, Arnold R. Endocrine tumors of the stomach.
In: Hamilton SR, Aaltonen LA, eds. Pathology and Genetics of Tumours of the
Digestive System. Lyon, France: IARC Press; 2000:53–56. World Health Organi-
zation Classification of Tumours.

70. Rindi G, Luinetti O, Cornaggia M, Capella C, Solcia E. Three subtypes of
gastric argyrophil carcinoid and the gastric neuroendocrine carcinoma: a clini-
copathologic study. Gastroenterology. 1993;104:994–1006.

71. Thomas RM, Baybick JH, Elsayed AM, Sobin LH. Gastric carcinoids: an
immunohistochemical and clinicopathologic study of 104 patients. Cancer. 1994;
73:2053–2058.

72. Borch K, Renvall H, Kullman E, Wilander E. Gastric carcinoid associated
with the syndrome of hypergastrinemic atrophic gastritis: a prospective analysis
of 11 cases. Am J Surg Pathol. 1987;11:435–444.

73. Carney JA, Go VL, Fairbanks VF, Moore SB, Alport EC, Nora FE. The syn-
drome of gastric argyrophil carcinoid tumors and nonantral gastric atrophy. Ann
Intern Med. 1983;99:761–766.

74. Rindi G, Azzoni C, La Rosa S, et al. ECL cell tumor and poorly differen-
tiated endocrine carcinoma of the stomach: prognostic evaluation by pathological
analysis. Gastroenterology. 1999;116:532–542.

75. Marcus FS, Friedman MA, Callen PW, Churg A, Harbour J. Successful ther-
apy of an ACTH-producing gastric carcinoid APUD tumor: report of a case and
review of the literature. Cancer. 1980;46:1263–1269.

76. Solcia E, Fiocca R, Villani L, Luinetti O, Capella C. Hyperplastic, dysplas-
tic, and neoplastic enterochromaffin-like-cell proliferations of the gastric mucosa:
classification and histogenesis. Am J Surg Pathol. 1995;19(suppl 1):S1–S7.

77. Fahrenkamp AG, Wibbeke C, Winde G, et al. Immunohistochemical dis-
tribution of chromogranins A and B and secretogranin II in neuroendocrine tu-
mours of the gastrointestinal tract. Virchows Arch. 1995;426:361–367.

78. Rogers LW, Murphy RC. Gastric carcinoid and gastric carcinoma: mor-
phologic correlates of survival. Am J Surg Pathol. 1979;3:195–202.


