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Introduction
!

Sporadic duodenal polyps are found in about 1–
5% of patients who undergo an endoscopic exam-

ination of the upper GI tract. In the majority of
cases these are incidental and asymptomatic find-
ings [1–4]. The most important benign epithelial
neoplasias of the duodenum are tubular or tubu-

El
ec

tr
o
n
ic
re
p
ri
n
t
fo
r
p
er
so

n
al

u
se

Originalarbeit348

Sarbia M et al. Foveolar Gastric Metaplasia… Z Gastroenterol 2014; 52: 348–350

Zusammenfassung
!

Die foveoläre gastrale Metaplasie (FGM) des Duo-
denums wird als Defektheilung im Rahmen von
H.-pylori-Gastritis und NSAR-/ASS-Einnahme an-
gesehen. Typische endoskopische Korrelate sind
Schleimhautrötung, Erosion/Ulzeration und Ver-
lust der Schleimhautfalten. In unserem Untersu-
chungsgut fanden wir eine häufige, bislang nicht
beschriebene Assoziation der FGM mit dem en-
doskopischen Nachweis eines Duodenalpolypen.
Die Patientenarchive von 2 Instituten für Patholo-
gie mit großem gastroenterologischem Unter-
suchungsgut (jährlich zusammen etwa 100000
Patienten) wurden für den Zeitraum von 12 Mona-
ten retrospektiv auf die Assoziation zwischen den
Begriffen „Duodenalpolyp“ und „gastrale foveoläre
Metaplasie“ hin untersucht. Von 481 Duodenal-
polypen im Untersuchungszeitraum in Institut
1 wurden 41% als FGM klassifiziert, 9 % als Ade-
nom und 2% als Magenschleimhautheterotopie.
Bei 48% ergab sich kein histologisches Korrelat.
In Institut 2 fanden sich 217 FGM, davon 69 mit
der endoskopischen Angabe „Polyp“ (32%). Die
übrigen endoskopischen Angaben waren Schleim-
hautdefekt (18%), Rötung/Entzündung (16%), Ma-
genschleimhautheterotopie (5%), Narbe (3%) so-
wie kein pathologischer endoskopischer Befund
(26%). In beiden FGM-Kollektiven zeigte sich eine
ähnliche Altersverteilung (24–83 Jahre bzw. 16–
88 Jahre), medianes Lebensalter (62 bzw. 61 Jahre)
und Dominanz des männlichen Geschlechts (je-
weils 1,5:1). Zusammengefasst ist die foveoläre
gastrale Metaplasie des Duodenums ein häufiges,
bislang nicht beschriebenes Korrelat für endosko-
pisch nachgewiesene Duodenalpolypen.

Abstract
!

Foveolar gastric metaplasia of the duodenum
(FGM) is considered as imperfect mucosal healing
in the context of H. pylori gastritis and intake of
NSAIDs or ASS. Typical endoscopic findings are
redness of the mucosa, erosion/ulcer and loss of
mucosal folds. During diagnostic histological ex-
aminations we observed a frequent so far not de-
scribed association of FGM with endoscopically
observed duodenal polyps. The archives of two
institutes of pathology with high gastroenterolo-
gical workload (approximately 100000 patients
per year) were investigated for an association
between “duodenal polyp” and “foveolar gastric
metaplasia”. In Institute 1, of 481 duodenal
polyps 41% were classified as FGM, 9% as adeno-
ma and 2% as heterotopic gastric mucosa. In 48%
no histological correlate was present. In Institute
2, 217 cases of FGM were diagnosed. Of these, in
69 cases the endoscopic finding was “polyp”
(32%). In the other cases, the endoscopic findings
were mucosal defect (18%), redness/inflamma-
tion (16%), suspicion for gastric heterotopia (5%)
and scar (3 %). In 26% of cases no pathologic endo-
scopic finding was reported. Both groups of pa-
tients with FGM showed a similar distribution of
age ranges (24–83 years and 16–88 years), me-
dian age (62 years and 61 years, respectively)
and a dominance of male sex (both 1.5:1). In con-
clusion, foveolar gastric metaplasia is a frequent,
so far neglected correlate of endoscopically de-
tected duodenal polyps.
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lo-villous adenomas which are most frequently found in the peri-
ampullary region. Other frequent histological correlates of duo-
denal polyps are gastric heterotopia and hyperplasia of Brunner’s
glands. The frequency of these entities in different diagnostic se-
ries show marked variations, most probably because of differen-
ces in diagnostic criteria (●" Table 1). Foveolar gastric metaplasia
of the duodenum (FGM) is not considered in the publications
listed in●" Table 1 or in current textbooks of gastrointestinal pa-
thology as a correlate of duodenal polyps.
Histologically, FGM is defined as mucus secreting cells with gas-
tric differentiation which resemble the superficial epithelium of
the stomach (foveolar cells). These cells with gastric differentia-
tion show cytoplasmatic PAS-positive mucin and no apical brush
border by light microscopy.
FGM is considered as an acquired lesion connectedwith the impact
of gastric acid and gastric H. pylori infection. Additionally it can be
a complication of a drug-induced lesion of the duodenal mucosa, of
an endoscopic resection and even of a forceps biopsy. FGM can be
found in the duodenal bulb, in the descending part of the duode-
num and at the papilla of Vater. In the context of increased gastric
acid secretion as it is found in antrum-dominant H. pylori-gastritis
additionally duodenitis as well as Brunner’s glands hyperplasia can
be found [5]. During our routine diagnostic examination of upper
gastrointestinal biopsies we observed a frequent so far not de-
scribed association of FGM with endoscopically detectable duode-
nal polyps. This observation formed the starting point of this retro-
spective investigation.

Material and Methods
!

The association between the “FGM” and “duodenal polyp” was
investigated in the archives of two institutes of pathology with
large gastroenterological work load (approximately 100000 pa-
tients per year) in the period between January 1, 2011 and De-
cember 31, 2011. Differences in coding of diagnoses and struc-
ture of data bases resulted in different search strategies between
Institute 1 and Institute 2.
In Institute 1 (Pathologie München Nord) all duodenal polyps as
well as the associated histopathological diagnoses in the period
of interest were considered. In Institute 2 (Pathologie Ansbach)
the data base search focused on the term “gastric metaplasia of
the duodenum”. Subsequently in these cases the related endo-
scopic findings were retrieved.

Additionally the original slides of FGM in Institute 1 were revised
and analyzed regarding any findings not described in the original
pathology report. Especially it was evaluated whether there was
a coincidence between FGM and Brunner’s glands hyperplasia.
The diagnosis of Brunner’s glands hyperplasia in endoscopically
obtained biopsies is not well defined so far. In the current inves-
tigation a Brunner’s glands hyperplasia was diagnosed when
Brunner’s glands were found in the mucosa in at least 50% of
the length of the biopsy particles with foveolar gastric metaplasia
([6],●" Fig. 1).
Moreover in a subset of cases (n =11) an additional immunohisto-
chemical investigation for the expression of the mucin MUC5AC
which is characteristic for gastric foveolar cells [7] was performed.

Results
!

In the period under investigation, in Institute 1a total of 481 duo-
denal polyps were retrieved among 27,587 endoscopies of the
upper GI tract. This corresponds to a prevalence of 1.88%. Of
these, 195 (41%) were classified as FGM (●" Fig. 2), 41 cases were
classified as adenoma (9%) and 11 as gastric heterotopia (2%). In
234 cases no histological correlation for the endoscopic finding of
a polyp was present (48%). In Institute 2, 217 cases of FGM were
found. Of these, 69 (32%) were correlated with the endoscopic
finding of a polyp. The other endoscopic findings were mucosal
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Table 1 Frequency and distribution of polyps of the duodenum (modified according to [2]).

Höchter et al. (1984) [1] Reddy et al. (1981) [3] Ghazi et al. (1984) [4] Jepsen et al. (1994) [2] Current investigation

number of biopsied polyps
(n = )

378 45 44 27 698

prevalence % 1.5 1 0.3 0.7 1.88

no histology performed % 6 16 0 24 0

normal mucosa % 0 42 0 15 48

inflammation % 35 0 30 0

gastric mucosa heterotopia % 36 0 0 7 2

adenoma/adenocarcinoma % 7 31 55 15 9

Brunner’s gland hyperplasia % 7 4 7 2 0

lipoma % 3 4 5 2 0

hamartoma % 1 0 25 2 0

others % 5 2 9 4 0

foveolar gastric metaplasia % 0 0 0 0 41

Fig. 1 Mucosa and submucosa of the duodenum separated by the mus-
cularis mucosae present from bottom right to center left. Brunner’s glands
hyperplasia according to the criteria in materials and methods. Discernible
mucous glands in the mucosa in nearly the whole biopsy (H&E, magnifica-
tion × 4).
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bdefect (18%), reddening/inflammation (16%), suspicion of gastric
heterotopia (5 %) and scar (3%). In 26% of the cases no pathologi-
cal endoscopic finding was described.
Both cohorts of patients show a similar age range (24 − 83 years
and 16 − 88 years, respectively) and median age (62 and 61 years,
respectively). Furthermore a dominance of themale sex of 1.5:1.0
was present in both cohorts.
The histological revision of the FGM slides from Institute 1
showed an additional hyperplasia of Brunner’s glands in 34 of
195 cases (17.4%) as defined in the Materials and Methods sec-
tion. FGMwas always characterized by areas of superficially loca-
ted mucous secreting cells which resembled gastric foveolar cells
(●" Fig. 3). These cells with gastric differentiation were always lo-
cated in the villi and not in the crypts. Furthermore, there was no
spatial association between foveolar cells and goblet cells.
The immunohistochemical investigation of 11 randomly selected
FGM cases for the mucin antigen MUC5AC (Novocastra; clone CLH
2, dilution 1:200) showed a constant MUC5AC expression in cells
of foveolar gastric metaplasia whereas preexistent cells (entero-
cytes, goblet cells, neuroendocrine cells, stroma cells) were nega-
tive for MUC5AC (●" Fig. 4).

Discussion
!

The present investigation shows that foveolar gastric metaplasia
of the duodenum is a frequent so far not considered correlate of
endoscopically detected duodenal polyps.
A comparison with previous investigations on the frequency and
histological correlation of duodenal polyps (●" Table 1) shows a
reasonable plausibility in terms of representativity for the pa-
tients’ recruitment in the series of Institute 1. Thus, the preva-
lence of duodenal polyps in this group of patients (1.88) is well
comparable to the so far published data (range: 0.3 − 1.5). Further
hints of plausibility of case selection and subsequent histological
investigations are possible by comparison with further data from
the literature. Regarding duodenal adenoma (carcinoma) the
prevalence found in our series (9%) is close to the data published
by Höchter et al. [1] (7%) and Jepsen et al. [2] (15%) whereas Red-
dy et al. [3] and Ghazi et al. [4] report significantly higher preva-
lences. A marked deviation of our results from the data in the lit-
erature is found regarding the diagnosis of gastric heterotopia
which was reported much more frequently by Jepsen et al. [2]
and Höchter et al. [1] (26% and, respectively, 36%) than in our
series (2.28%). This is most probably the case because in older
publications the congenital gastric heterotopia was not differen-
tiated from acquired foveolar gastric metaplasia (●" Table 1). The
plausibility of our results is further strengthened by the high si-
milarity of FGM prevalence in connection with duodenal polyps
in two different Institutes of pathology.
It is astonishing why such a frequent finding as FGM is neither
quoted in original publications nor in current text books of pa-
thology as a correlate of duodenal polyps.
Although the clinical significance of the of FGM may be limited,
consideration and use of this diagnostic term may help to reduce
the so far high percentage of cases in which the endoscopic find-
ing of a polyp is not correlated with a pathological histological
finding.
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Fig. 2 A 1-cm peduncu-
lated polyp at the upper
duodenal knee with in-
flammatory hyperemic
head and fibrin-covered
erosion (kindly provid-
ed by Dr. Stagge, Pfaf-
fenhofen; histologically
foveolar gastric meta-
plasia).

Fig. 3 Duodenal
biopsy with foveolar
gastric metaplasia in
two adjacent villi (cen-
ter). Intestinal epithe-
lium in top left and bot-
tom right of the picture
(H&E, magnification
× 20) Endoscopic biopsy
of a duodenal polyp.

Fig. 4 Immunohistolo-
gical staining of a duo-
denal villus for MU-
C5AC. No staining of
the original duodenal
epithelium (left). Brown
cytoplasmic staining of
the foveolar gastric me-
taplasia (right) (magni-
fication × 40).
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