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Case Report 
Morules in fundic gland polyposis: a case report
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Abstract: Morular metaplasia has been exceptionally described in the stomach. We report the formation of morules 
in a case of sporadic fundic gland polyposis with low grade dysplasia in a 47 year old woman that underwent total 
gastrectomy. The immunophenotype of the morules was CD10, CDX2, Beta-catenin nuclear positive; p63, Ki67, 
chromogranin, synaptophysin, Ck20 negative. The presence of morules in a neoplasm know to be associated with 
the disruption of wnt/β-catenin pathway is discussed. The report provides the first description of the immunopheno-
type of morules in the stomach and hypothesizes the biological similitude of fundic gland polyposis to other tumors 
characterized by morules formation and wnt/β-catenin pathway dysfunction.

Keywords:Fundic gland polyp, morules, beta-catenin

The gastrointestinal tract can give origin to cel-
lular proliferations that can be easily confused 
with neoplastic processes. Reactive and infil-
trative processes, numerous forms of heteroto-
pia, can all be invoked in the genesis of pseu-
doneoplasms of the gastrointestinal tract [1, 
2]. In the present report we focus on morules: a 
proliferation considered by several authors 
“metaplastic”, associated with both neoplastic 
and non-neoplastic processes. The biological 
potential or significance of morules in the stom-
ach remains incompletely understood.

Morules are mulberry-like proliferations that 
originate from adjacent glands. They are com-
posed of benign appearing round cells, of inter-
mediate to small size, with bland round nuclei, 
often with empty, round, biotin-rich nuclear 
inclusions. Mitotic activity is low. The cluster 
cells are tightly cohesive but never with spinous 
processes. 

While the terms “squamous morules” are 
sometimes used, it has been repeatedly shown 
that morules are distinct from squamous meta-
plasia and the two should not be confused [3, 
4].

The lesion may be perplexing when appearing 
in the unusual setting of a fundic gland polyp 
(FGP). A single case report of Schlosnagle and 

Hardin in 1988 [5] described the pathology 
here presented. What is new here is the descrip-
tion of the immunohistochemical features of 
morules in a case of sporadic fundic gland pol-
yposis. Also we suggest that morules associat-
ed with low grade dysplasia in fundic gland pol-
yposis may join the field of morules-associated 
tumors with wnt/β-catenin pathway disruption: 
a group of tumors with less aggressive 
behavior. 

Case history

A 47 year old woman affected by dermatomyo-
sitis with chronic cough and reflux disease 
underwent upper gastrointestinal endoscopy 
that showed carpeting of the fundus by numer-
ous polyps. Genetic counseling elicited no fam-
ily history of polyposis or malignancies. PTEN 
gene, MutYH and APC gene germline mutation 
analysis was negative. Few polyps were 
removed and were found to be fundic gland pol-
yps, several with low grade dysplasia. A colo-
noscopy was negative for polyps. A total gas-
trectomy was performed. Numerous soft and 
red polyps, varying from 2 cm to few millime-
ters, were in the fundic portion of the resection. 
Four years after gastrectomy the patient is alive 
with no evidence of polyposis or phenotypical 
changes associated with any polyposis.
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Histopathology

Several fundic glands polyps showed morules 
consisting of small round clusters of bland 
appearing cells, round to oval, with regular 
nuclei and small nucleoli, budding from the 
glands toward the stroma or reducing or occlud-
ing the glands lumina (Figure 1). The morules 
were all located in the superficial aspect of the 
polyp. Dysplasia of low grade was present in 
the glands from which the morules grew (Figure 
1). There was no infiltrative growth from the 
morules nor any spindle or squamous differen-
tiation. Only a rare round empty appearing 
nuclear inclusion was seen. The immunophe- 
notype obtained (antibodies from DAKO, 
Carpinteria, CA, USA, used according to manu-
facturer specifications) was as follows: CDX2 
and β-catenin produced nuclear positivity 
(Figure 2A and 2B); positivity for nuclear 
β-catenin extended into the nuclei of the adja-

cent glands. CD-10 showed diffuse membra-
nous positivity (Figure 2C). p63, chromogranin, 
synaptophysin, Ki-67 (Figure 2D), and CK 20 
antibodies were negative.

Discussion

FGPs are classifiable as sporadic or syndromic 
when in the setting of familial adenomatous 
polyposis (FAP). They are the most common 
gastric polyp, found in 5.9% of adults and in up 
to 84% of FAP patients [6]. Due to the presence 
of numerous and dysplastic FGPs in our case, 
FAP and MutYH polyposis were dutifully ruled 
out to reach the diagnosis of sporadic fundic 
gland polyposis. It is known that in FAP the 
FGPs arise via a “second hit” alteration of the 
APC suppressor gene. In contrast APC gene 
alterations are unusual in sporadic FGPs. 
Sporadic FGPs depend on activation of the 
β-catenin gene (via mutation on or near several 

Figure 1. A fundic gland polyp showed low grade dysplasia with morules in the superficial aspect (circled) (A). 
Morules are shown at higher magnification in (B and C) highlighting their relationship with the adjacent dysplastic 
glands. Hematoxylin-Eosin stain, 2X magnification in (A), 20X in (B and C).
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phosphorylation sites in exon 3 of the β-catenin 
gene) [7]. The mutations cause stabilization of 
β-catenin protein with accumulation and over-
expression in the affected cells.

The findings in this case provide an interesting 
morphological manifestation of the molecular 
basis of FGPs in the sporadic setting.

Morules are small quasi-spherical aggregates 
of round or cuboidal bland cells with faintly 
eosinophilic cytoplasm and small round, nuclei. 
The cells lack expression of high molecular 
weight cytokeratins and of involucrin3. Often 
noted to display nuclear clearing due to biotin, 
the nuclei of morules from neoplasms of vari-
ous organs show β-catenin positivity reliably, 
(e.g. in thyroid, lung, ovary, endometrium, gall-
bladder and pancreas [1, 4, 8-10]. The morules 
were also positive for nuclear β-catenin in our 
case. Alterations of the wnt/β-catenin pathway 
therefore are a possible molecular signature of 
morules in various organs.

P63 is a marker of mature squamous differen-
tiation: it was negative in the fundic gland pol-
yps; similar results have been obtained in uter-
ine endometrioid adenocarcinoma [11] and 
further support the concept that morules 
should be distinct from true squamous differ-
entiation in this case.

CD10 and CDX2 were positive in our morules. 
Chiarelli et al [12] have shown that CD10 is a 
useful marker of morules in endometrioid 
lesions of the female genital tract. The positivi-
ty of CD10 was found subsequently in morules 
of the cribriform-morular variant of papillary 
thyroid carcinoma, fetal lung type pulmonary 
adenocarcinoma, pulmonary blastoma and 
pancreatoblastoma. All tumors that in common 
have the disruption of the wnt/β-catenin signal-
ing pathway (with aberrant nuclear expression 
of β-catenin, mutations of β-catenin or of APC 
genes). We here confirmed CD10 morular posi-
tivity in another site: fundic gland polyps with 

Figure 2. The morules showed nuclear positivity for CDX2 (A) and for β-catenin (B) with positivity extending to nuclei 
of the adjacent gland; membranous positivity for CD10 (C) highlighted the morules clearly. Ki-67 was negative (D), 
a morula is indicated by the arrow.
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low grade dysplasia. CDX2 positivity in FGPs 
morules is similar to CDX2 positivity in endome-
trial lesions where it displayed strong correla-
tion with nuclear β-catenin expression [13].  In 
the uterus, again, full squamous differentiation 
differed from morules as it was always negative 
for CDX-2 [14]. The reasons for CDX-2 expres-
sion in morules remain unclear although it may 
indicate an interaction between β-catenin and 
CDX-2 pathways. 

The observations add to the suggestion that 
morules develop in a group of neoplasms with: 
1) abnormalities of the wnt/β-catenin pathway, 
2) of glandular type and 3) with low grade bio-
logical potential. The latter is suggested, for 
example, by the known behavior of the majority 
of cases of cribriform-morular papillary carci-
noma of the thyroid, (themselves a manifesta-
tion of the APC mutation-led FAP), or of complex 
endometrial hyperplasia with morules [14]. 
While β-catenin mutations in FGPs indicate 
their neoplastic nature, it is known that FGPs 
have very limited malignant potential. Low 
grade dysplasia in FAP FGPs reached an inci-
dence of 44% in a study from Italy [15], while 
sporadic FGPs show low grade dysplasia in less 
than 1 percent of cases and have very low or no 
association with progression to gastric cancer 
[16]. The morules themselves also appear inert 
due to the very low Ki-67 positivity, an observa-
tion reproduced in other organs such as in pre-
malignant endometrial neoplasia [17].

In summary we have described a new case of 
morules formation in the setting of fundic gland 
polyps in which we confirmed the similarity of 
the immunophenotype of the morules with 
those reported in other organs and its distinc-
tion from squamous metaplasia. We suggest 
that the findings described are compatible with 
the hypothesized model of low grade aggres-
siveness in neoplasms with morules and wnt/
β-catenin pathway disruption because of the 
known molecular basis for FGPs formation and 
their low progression potential [18].
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