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Summary
Purpose of investigation: Morular endometrial metaplasia is a rare condition that can be often misdiagnosed and overtreated,

because it can be mistaken for a malignant disease. The aim of this review was to update the current opinion on the significance of
this pathology and its risk for potential malignancies. Materials and Methods: The authors report their experience of two cases of
morular metaplasia involving very young women managed conservatively with hysteroscopic resection of the affected areas. Results:
Hysteroscopic resection of these lesions can be an adequate and fertility-sparing treatment of morular metaplasia in women of child-
bearing age. Conclusions: Morular metaplasia has indeed a mutational origin but it is a benign and hormonally inert condition. The
risk to develop cancer is closely associated with premalignant or malignant endometrioid glandular proliferations that are often asso-
ciated with hysthological finding of morules rather than with morules themselves. Management of this condition requires trained
pathologists and gynecologists and should be adapted to the age of the patient. 
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Since Dutra’s original description [2], morular metapla-
sia has been separated from squamous differentiation both
for the well-differentiated complex glandular architecture
and the association between morules and lesions of atten-
uated malignancy [2, 4]. Although some authors consider
morules as a kind of immature or early stage squamous dif-
ferentiation, their different morphology and immunophe-
notype warmly support to use the term morular metaplasia
instead of squamous morules as used in the past. 

Morphologically similar structures have been described
in many benign and neoplastic lesions. They can be
similar to granulomata and may be present in senile
endometrium, chronic endometritis, radiation, submu-
cosal myoma, endometrial hyperplasia, and lesions
resulting from the use of an intrauterine contraceptive
device [3], but some authors consider this to be coinci-
dental rather than with a pathogenetical significance [1].

Morules may be indistinguishable from the spindle cell
areas present in some endometrioid carcinomas [1] and
have been described in neoplastic lesions in other
anatomic sites, such as thyroid adenocarcinoma and crib-
riform-morular variant of papillary thyroid carcinoma
[15, 16], pulmonary blastoma, fetal lung carcinoma [17],
gastric mucosa [18], pancreatoblastom [19], and colon
carcinoma/adenoma [20-22]. Chinen et al. studied HPV
infection in morules and found no positive morula to
human papillomavirus (HPV) [3].

Although morules can be present in endometrial benign
lesions without premalignant potential, they are closely
associated with premalignant or malignant endometrioid
glandular proliferations in the uterus and ovary [5].

Genetic and immunophenotype features

Morules can be distinguished by normal endometrium
and endometrioid neoplasm due to their peculiar immuno-
histochemical [3, 23] and genetic [14, 23] profiles.

Definition 

Endometrial metaplasia is a benign adaptive phenom-
ena in which epithelial or mesenchymal endometrial cells
are replaced by excessive quantities of homologous ele-
ments or partly by heterologous cells [1].

Epithelial metaplasias are the most common and
include ciliated and tubal metaplasia, mucinous metapla-
sia, squamous metaplasia, morules, and reactive changes.
Mesenchymal metaplasia uncommonly occurs [1].

The term “morula” was first coined in 1959 by Dutra
and refers to the histological similarity of this kind of
endometrial metaplasia with a mulberry [2]. Morules
have indeed a rounded shape and are composed by oval
or spindle-shaped cells aggregated in a regular and well-
circumscribed manner. These cells usually show
eosinophilic cytoplasm and inactive and uniform nuclei
without prominent nucleoli [3, 4]. In the centre of large
morulas may exist a comedo-type necrosis, probably due
to ischemic phenomena [1]. After their origin from glan-
dular epithelium, morules can extend beyond the glandu-
lar lume forming ‘free’ stromal nodules [1]. They may
contain optically clear nuclei [3-5, 7] that are biotin-rich
inclusions first described in endometrial glands during
gestation and puerperium [8].

The main causes of endometrial metaplasia are hor-
monal or irritative stimuli, as unopposed estrogen expo-
sure [9], progesterone-releasing intrauterine devices [10],
use of selective progesterone-receptor modulators [11],
chronic inflammation as endometriosis [12], and trauma.

Most kind of metaplasia are benign and hormone-
related but morular metaplasia has a mutational origin [1]
and seems to be related with glandular complexity and
atypia [4, 13, 14].
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From a practical viewpoint, CD10 results as a better
marker because it permits identification of morules at low
power in various types of surgical specimens and in
curettings, particularly in fragmented aspirative biopsies,
and its positivity remains even in moderately autolytic
endometrial lesions and necrotic debris [4].

It is commonly established that morules in endometri-
oid proliferations of the uterus and ovary exhibit no
alpha-estrogens nor progesterone receptors and are thus
hormonally inert [3-6, 30] while associated glands are
diffusely estrogen receptor positive. Typical squamous
elements are usually estrogen receptor positive but less
intense and diffuse [5].

Chiarelli et al. report a clinical follow up in patients
with morular endometrial metaplasia and show morular
persistence during progesterone treatment and after preg-
nancy, even in a case of associated atypical hyperplasia.
The only different finding after progesterone treatment
was an intramorular keratinization in two cases [4].

Risk of malignancy

The association between endometrial metaplasia and
cancer, although clearly described [31-34], differs
between each kind of metaplasia, being rare for squa-
mous metaplasia, frequent for tubal and mucinous meta-
plasia, and almost constant for morular metaplasia [1].
Although morules can be present in benign lesions
without premalignant potential, they are closely associ-
ated with premalignant or malignant endometrioid glan-
dular proliferations in the uterus and ovary [5]. 

Nevertheless, the morule being a benign [1, 3] and hor-
monally inert [3-6, 30] lesion that can often be marker of
complex endometrioid glandular architecture [1], does
not represent, in the authors’ opinion, a preneoplastic
lesion itself. 

Indeed, morules show a very low proliferative index
[1], mitotic figures are not usually seen, and they result
negative to overexpression of p53 and proliferative cell
antigens PCNA and Ki-67, nor do they express blood
group antigens as morular thyroid carcinoma [3]. Conse-
quently they are not supposed to actively work in the neo-
plastic transformation compared with their estrogen-sen-
sitive glandular counterpart [1]. 

As a matter of fact, only the glandular elements keep
their responsiveness to the cancer-promoting effects of
estrogens, or involutive effects of progestins, and thus
premalignant glandular lesions associated with morules
will eventually result in glandular, rather than squamous,
carcinomas [30].

Furthermore, morules are observed, since their first
description by Dutra in 1959, to be associated to well-dif-
ferentiated lesions with attenuated malignancy [1, 2, 4, 6,
14, 22, 27, 35] that are usually diagnosed at an early stage
[4, 14, 23], with long survival rate [24], and low propen-
sity to recur or metastasize [4]. This finding is also sup-
ported by the observation by  Chiarelli et al. in 2006 that
morules are usually absent in high-grade glandular malig-
nant lesions [4].

Morules typically exhibit diffuse nuclear CDX2 [5] and
b-catenin immunoreactivity [3, 6, 13, 14, 23, 24] and are
positive for CD10 [4, 5] and LP34 [5].

On the contrary, well-differentiated glandular epithe-
lium is positive to hormonal receptors and only exhibits
membrane bound beta-catenin [4].

Beta catenin is a transcriptional activator of the Wnt
signaling pathway whose malfunctioning results in the
intranuclear accumulation of beta-catenin and transcrip-
tional activation of specific target genes [3].

As in endometrium, some of the aforementioned neo-
plastic lesions from other organs exhibit morules with
nuclear beta-catenin positivity and/or beta-catenin gene
mutation, thus leading to the assumption that the pres-
ence of morules in neoplasms is related with b-catenin
gene mutation and nuclear accumulation of b-catenin
protein [5].

The process of morular formation seems then to be a
characteristic, independent type of neoplastic transforma-
tion, involving an aberrant nuclear beta-catenin accumu-
lation probably secondary to beta-catenin mutation [4, 7,
14, 24],  as first suggested by Nakatani et al. in 2002 [25]
and confirmed afterwards by others [22, 26, 27].

The association between beta catenin gene mutation
and morules is well known [17, 22, 25, 28] and is attrib-
uted by some authors to a group of endometrioid carci-
nomas with a good prognosis, most of which originating
from previous benign or borderline lesions [28]. Determi-
nation of the b-catenin mutation in early-stage ovarian
cancer has been suggested as a useful marker for select-
ing low-risk patients [28].

Many different immunohistochemical markers have
been studied to clearly identify morules. It is now estab-
lished that morules show a diffuse and membranous
CD10, a nuclear CDX2, and b-catenin positivities that
usually well-differentiate them from endometrial squa-
mous metaplasia [1, 4].

Saegusa et al. in 2007 studied the association between
CDX2 expression and morular formation in endometrial
carcinomas. They concluded that expression of active
form of beta-catenin results in significant CDX2 overex-
pression in morules and therefore CDX2 and beta-catenin
signaling may participate in induction of transdifferenti-
ation of endometrial carcinoma cells from a glandular to
a morular phenotype [29].

Houghton et al. suggest that CDX2 is a useful marker
of morular identification because of their almost constant
positivity for this marker that is only occasionally posi-
tive in minor foci of glandular elements, while CD10 may
be positive in typical squamous elements, glandular ele-
ments, and endometrial stroma [5].

In 2010 Chiarelli et al. proposed CD10 as a more
useful marker for morular endometrioid lesions for its
strong membraneous positivity that helps to differentiate
morular components from endometrial glandular epithe-
lium, that appears usually negative. They use the glandu-
lar architecture, the nuclear beta-catenine positivity, and
the steroid receptor positivity to highlight morules from
the surrounding stroma, that is also CD10 positive [4].
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So which is the predicting factor of a lesion showing
morular element to progress into adenocarcinoma?
According to Lin et al., the progression strictly depends
on the architectural and cytological atypia of the glandu-
lar component still responding to estrogens. Thus is the
coexistence of atypical hyperplasia or endometrial
intraepithelial neoplasia (EIN) among the glandular com-
ponents, and not morules themselves, responsible for the
developing of cancer? [30].

Management 

The clinical management of patients showing a morular
metaplasia in an endometrial sampling is neither clear nor
sufficiently investigated in the current literature. Based
on the assumption that lesions associated with complex
glandular proliferation, with or without atypia, can
develop in adenocarcinomas, Lin et al. suggest to re-eval-
uate patients with morular lesions without EIN and report
a 6.5% of samples revealing an undetected carcinoma
[30]. However, he did not specify which was the follow-
up technique.

Nicolae et al. suggest that patients with finding of
morules in apparently normal glands or in aspiration
biopsies should be addressed to a curettage in order to
exclude a coexisting under-sampled or occult glandular
lesion [1, 30].

In the authors’ opinion, curettage is not the correct
technique to approach this kind of follow up, while hys-
teroscopy being a more accurate and precise exam that
allows the surgeon to identify and define the lesion [36,
37], perform a targeted biopsy, and obtain a material that
is most suitable to histology.

Relying on these observations, the authors propose a
long-term hysteroscopic follow up of morular metaplasia
in order to both exclude unsampled complex glandular
components and allow a conservative approach to a
benign lesion that can occur at a young age, thus preserv-
ing fertility of the patients.

Although the present experience is still limited by the
rarity of this kind of metaplasia, the authors can report
two cases of successful conservative treatment for
morular lesions in very young patients. The first patients,
aged 24, come to the authors’ observation in February
2012 for menorrhagia and underwent a diagnostic hys-
teroscopy with biopsy that revealed hyperlasia of
endometrial glands with architectural complexity and a
large quantity of confluent morules, some with central
necrosis.  The immunophenotype was congruent with
morular hyperplasia with CD10 positivity and negativity
for estrogen and progesterone receptors. The authors per-
formed a partial endometrial resection with histological
finding of glandular endometrial hyperlasia and morules
but without significative atypia. Subsequently the patient
was subjected to other two endometrial resections of
hyperlastic areas on the posterior uterine wall, the first
with the same histological findings of the first biopsy, the
second revealing only focal morules and she is still being
followed up.

The second patient had a first diagnosis of atypical
endometrial hyperplasia after polipectomy performed in
another hospital in April 2007. The authors performed
another office hysteroscopy with evidence of polyp
residue and achieved a wide focal resection of the
affected area that revealed histological finding of
endometrial glands with architectural complexity and a
large quantity of confluent morules, some with central
necrosis. She was followed up with transvaginal ultra-
sound every six months and office hysteroscopy if neces-
sary. Histological examination of biopsies was negative
until May 2008 when a focal resection with 21-French
hysteroscope was performed on a suspect area in the
uterine isthmus which microscopic examination again
revealed the presence of morules.

After two negative controls at six and 12 months, a
hyper-vascularized area of about one cm was found that
revealed again the presence of morules and rare atypia.
The subsequent follow up was negative until January
2012 when the biopsy performed during office hys-
teroscopy revealed a glandular hyperplasia without atypia
nor morules. The patient became pregnant only one
month later. After a physiological pregnancy, an elective
cesarean section was carried on in November 2012
because of the four previous endometrial wide resections
at isthmus level and the risk of scar dehiscence in labour.
The authors planned to perform a diagnostic hys-
teroscopy six months after delivery.

In both cases the treatment of morular findings in biop-
sies was restricted to the complete resection of macro-
scopic lesions, eventually evidenced during diagnostic
hysteroscopy, and no hysterectomy nor progesterone
therapy were suggested. No progression of the glandular
hyperplasia associated with morules was found during
this follow up. The authors propose that in very young
patients, a conservative approach is safe and effective and
allows for a normal reproductive outcome [36, 38].

Conclusions 

Morular metaplasia is a rare, benign [3, 4], and a hor-
monally inert [3, 6, 30] condition closely associated with
premalignant or malignant endometrioid glandular prolif-
erations [5] that can result in glandular carcinomas [29]
with attenuated malignancy [1, 2, 4, 6, 14, 22, 25, 27, 35].
Patients with histological finding of morules should be
strictly followed up [1, 4, 30].

The authors’ proposal of treatment in fertile women is
to perform a hysteroscopic full resection of the affected
areas [37, 39] instead of a blind revision of the uterine
cavity. For the first year follow up they suggest to
perform a transvaginal ultrasound every four months and
address patients with suspect hyperecogenic areas to a
diagnostic hysteroscopy, each time performing a biopsy
of any suspicious areas. If the first year follow up is neg-
ative, they suggest a transvaginal ultrasound endometrial
evaluation every six months searching for any focal
hyperecogenicity that would require once again a diag-
nostic hysteroscopy. If the two-year follow up remains
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negative, the patient can perform an annual transvaginal
ultrasound. If the diagnosis of morular metaplasia occurs
in menopause or at the end of the personal reproductive
plan, a demolition approach should be preferred. Given
the rarity of this condition, patients should be carefully
followed up by expert gynecologists and a collaboration
with trained pathologists is important for management
and counselling to avoid unnecessary hysterectomy in
fertile women.  
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