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Case Report
Papillary mucinous metaplasia: a distinct precursor of
mucinous adenocarcinoma of the endometrium

Su Hyun Yoo

Department of Pathology, Sanggye Baik Hospital, University of Inje College of Medicine, Seoul, South Korea

Received November 20, 2021; Accepted January 30, 2022; Epub February 15, 2022; Published February 28,
2022

Abstract: Mucinous adenocarcinoma of the endometrium is heterogeneous, consisting of endometrioid adenocarci-
noma composed of >50% mucinous cells, low-grade mucinous adenocarcinoma, microglandular adenocarcinoma,
and gastric (gastrointestinal)-type adenocarcinoma. Previous studies have reported that papillary mucinous meta-
plasia is a possible precancerous lesion of mucinous adenocarcinoma with frequent KRAS mutations. Recently, we
encountered a case of pure mucinous adenocarcinoma of the endometrium with concurrent papillary mucinous
metaplasia in a 35-year-old woman. She underwent 6-month hormonal therapy for atypical endometrial hyperplasia.
A follow-up biopsy led to a diagnosis of mucinous adenocarcinoma; therefore, total hysterectomy was performed.
The tumor showed abundant intracytoplasmic mucin and mild-to-moderate cytologic atypia with papillary architec-
ture. KRAS mutation analysis revealed a point mutation from GGT to GTT in codon 12. Although papillary mucinous
metaplasia showed an overexpression of p16'™*4, especially in the intragrandular papillary tufts, and a low MKi67
labeling index, overt mucinous adenocarcinoma with a loss of P16'*4@ expression showed a high proliferating index
of MKIG7. The mass presented with stage IA disease. During follow-up, the patient was stable and showed no recur-
rence. Considering the histologic similarity and incidence of KRAS mutations between papillary mucinous metapla-
sia and mucinous adenocarcinoma, papillary mucinous metaplasia may be a precancerous lesion for a subset of
mucinous adenocarcinoma of the endometrium.
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plex architecture are often difficult to diagnose
in curettage specimens. These tumors are well-
differentiated, and most patients present at an

Introduction

Mucinous adenocarcinoma of the endometri-

um accounts for <10% of all endometrial carci-
nomas [1, 2]. These tumors occur more fre-
quently in postmenopausal or perimenopausal
women than in premenopausal women, and
>40% of these patients have a history of exog-
enous hormonal therapy [3]. This is considered
a heterogeneous group that consists of endo-
metrioid adenocarcinoma with mucinous differ-
entiation, low-grade mucinous adenocarcino-
ma, microglandular adenocarcinoma, and gas-
tric  (gastrointestinal)-type adenocarcinoma
[4-7]. Although some subtypes of mucinous
adenocarcinoma have bland cytologic features
compared to those of typical endometrioid
adenocarcinoma, they have mild-to-moderate
architectural complexity. These carcinomas wi-
th disparity between cytologic atypia and com-

early stage and have an excellent prognosis [3,
8]. However, in aggressive cases, myometrial
invasion, lymphovascular involvement, lymph
node or omental metastasis, or cervical stro-
mal invasion are observed in hysterectomy
specimens [2]. Some studies have suggested
that endometrial mucinous metaplasia strong-
ly correlates with concurrent and subsequent
carcinoma [9-11]. In previous studies, papillary
mucinous metaplasia was a possible precan-
cerous lesion of mucinous adenocarcinoma
with frequent KRAS mutations [12, 13]. Re-
cently, we encountered a case of overt muci-
nous adenocarcinoma of the endometrium in
a 35-year-old woman with concurrent papillary
mucinous metaplasia. During a review of muci-
nous proliferative lesions, we suspected that
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Figure 1. Histopathologic findings of mucinous adenocarcinoma; (A) The tu-
mor is confined to the endometrium. (B) The tumor consists of mucinous epi-
thelial cells showing intraglandular micropapillary growth (x20 objective). (C)
The tumor cells display abundant intracytoplasmic mucin, mild-to-moderate
nuclear atypia, and no nuclear pleomorphism (x400 objective). (D) Papillary
mucinous metaplasia is concurrently located in the adjacent endometrium
(x200 objective). (E and F) ER (6F141, 1:100, Novocastra Laboratories, New-
castle, UK) (E) and PR (Clone 16, 1:200; Novocastra Laboratories), (F) immu-
nostains show decreased expression (x100 objective). (G) Loss of P16N«4A
(1:10; Pharmingen) expression is noted in overt carcinoma; however, the
lower benign endometrial gland shows intervening expression pattern (x100
objective). (H) Papillary mucinous metaplasia shows increased expression of
P16™%4 in papillary tufts by immunohistochemistry (x400 objective).

histologic and biologic relationships existed
between papillary mucinous metaplasia and
low-grade mucinous adenocarcinoma. In an
effort to explain the relationship between pa-
pillary mucinous metaplasia and mucinous ade-

nocarcinoma, we evaluated
the immunohistochemical ex-
pression of ER, PR, MKIi67,
P16™*4 TP53, and PAX2 and
analyzed for KRAS mutations.

Case presentation

A 35-year-old woman previ-
ously presented with abnor-
mal uterine bleeding and un-
dergone curettage 4 years
ago. Thus, she was treated
with hormonal therapy for at-
ypical endometrial hyperpla-
sia for 6 months at another
hospital. At follow-up, ultraso-
nography showed increased
endometrial thickness. There-
fore, she was referred to our
center for a baseline study.
Physical examination reveal-
ed no abnormalities. Routine
blood tests and urinalysis re-
sults revealed normal find-
ings. Pelvic magnetic reso-
nance imaging showed a va-
gue endometrial lesion with-
out myometrial invasion. An
endometrial biopsy was per-
formed, and the patient was
diagnosed with mucinous ade-
nocarcinoma with micropapil-
lary features. After the diagno-
sis of intrauterine cancer, the
patient underwent total hys-
terectomy. The resected tu-
mor was located at the super-
ficial endometrium of the left
cornu and was a relatively
well-circumscribed mass me-
asuring 1.8x1.1x0.8 cm. The
cut surface was yellowish-
white and soft with hemor-
rhage. The tumor was con-
fined to the endometrium (Fi-
gure 1A). On extensive gross
examination, other lesions, su-
ch as endocervical lesions or
lobular endocervical glandu-

lar hyperplasia at the cervix, were not identi-
fied. The mass presented with stage IA disea-
se. Histologically, the tumor consisted of muci-
nous epithelial cells showing intraglandular
micropapillary growth (Figure 1B). The papillary
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architecture of this tumor was similar to that of
papillary serous carcinoma, but epithelial cells
of the tumor showed abundant intracytoplas-
mic mucin, mild-to-moderate nuclear atypia,
and no nuclear pleomorphism (Figure 1C). Pa-
pillary mucinous metaplasia was also observ-
ed in the adjacent endometrium (Figure 1D).
The expression levels of both ER and PR were
decreased in the papillary mucinous lesion
compared to those in the surrounding normal
endometrium (Figure 1E and 1F). The tumor
showed a loss of P16™¢4* expression (Figure
1G) and no immunoreactivity on TP53 and
PAX2 immunostaining. The MKIi67 labeling
index was <20% of all tumor cells. Immuno-
histochemistry revealed a reduced expression
of PAX2 and PR and an increased expression
of P16"™%** in the intraglandular papillary tufts
in papillary mucinous metaplasia (Figure 1H).
Additionally, the patient had a point mutation in
the KRAS gene from GGT to GTT in codon 12,
causing single amino acid substitutions from
glycine to valine. The patient was stable and
had no recurrence during the follow-up period
of 108 months. Written informed consent was
obtained from the patient for the present study.

Discussion

Endometrial carcinoma is a heterogeneous
group based on clinicopathologic features and
molecular pathogenesis. According to the two
broad pathogenetic types of Bokhman, type Il
tumors showing non-endometrioid histology
have an aggressive clinical course without a
relation to unopposed estrogen stimulation.
Precursor lesions of invasive serous carcino-
mas are known as endometrial intraepithelial
carcinomas. In contrast, type | endometrioid
cancers are associated with unopposed estro-
gen exposure and are preceded by premalig-
nant diseases, including endometrial atypical
hyperplasia/endometrioid intraepithelial neo-
plasia (EIN) [14]. EIN is a monoclonal prolifera-
tion of endometrial cells with multiple genetic
mutations preceded endometrioid carcinoma
[15]. It is associated with PAX2 inactivation,
PTEN, KRAS, and CTNNB1 mutations, and mic-
rosatellite instability [16]. Recently, The Can-
cer Genome Atlas (TCGA) genomic-based clas-
sification of endometrial carcinomas proposed
four genomic subtypes-hypermutated/micro-
satellite instability, ultramutated polymerase €
mutated, low copy number abnormalities, and
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high copy number abnormalities [17]. Although
the approach proposed by TCGA in clinical prac-
tice is useful for predicting the prognosis, stan-
dard hematoxylin and eosin staining of a biopsy
sample is necessary to diagnose endometrial
neoplasia.

Focal mucinous differentiation frequently ex-
hibits in typical endometrioid adenocarcinoma.
In practice, mucinous adenocarcinoma is con-
sidered a subtype of endometrioid carcinoma
with extensive mucinous differentiation (more
than 50% of total tumor volume). Pure muci-
nous adenocarcinoma of the endometrium is a
relatively rare disease. In mucinous and micro-
glandular adenocarcinoma of the endometri-
um, cancerous mucinous epithelia resemble
endocervical glands. Nuclear atypia is mild to
moderate, and mitotic activity is not prominent
[18]. Other rare cases of gastric (gastroin-
testinal)-type adenocarcinoma have been re-
ported. The tumor displays gastric (or intesti-
nal) morphology with a lobular architecture [7].

Endometrial mucinous and squamous metapla-
sia have a frequent association with endome-
trial hyperplasia or carcinoma; thus, it is a diag-
nostic challenge to differentiate from metaplas-
tic proliferation with architectural complexity
and endometrial neoplasia with coexistent
simple metaplasia [19]. Complex mucinous pro-
liferations with micropapillary and glandular
structures that displayed minimal nuclear atyp-
ia in endometrial biopsies should be distin-
guished from endocervical microglandular hy-
perplasia and mucinous adenocarcinoma of
the cervix or endometrium. In endocervical
microglandular hyperplasia, glands show ho-
mogeneously microglandular architecture and
prominent subnuclear vacuoles with minimal
cytologic atypia and mitotic activity. However,
endocervical mucinous adenocarcinoma has
obvious cytologic atypia, frequent apoptotic
bodies, and apical mitotic figures.

In our previous study, we proposed that papil-
lary mucinous metaplasia with complex archi-
tecture and minimal cytologic atypia is a pre-
cancerous lesion in a subset of endometrial
carcinomas with a high frequency of KRAS
mutations. The intraglandular papillary tufts
in papillary mucinous metaplasia showed a
reduced expression of PAX2 and PR and an
increased expression of P16™¢** on immuno-
histochemical analysis. However, the prolifera-

Int J Clin Exp Pathol 2022;15(2):83-87



Mucinous metaplasia and adenocarcinoma of endometrium

tion indices, defined by MKi67, were low [12].
KRAS, which encodes a guanine nucleotide
binding protein, plays a role in the regulation of
cell growth and differentiation by transduc-
ing signals from activated transmembrane
receptors. KRAS and PTEN mutations are early
events that can be found in hyperplasia and all
grades of endometrial carcinomas [20, 21].
KRAS mutations are frequent in type | endome-
trioid carcinomas (10%-30%) [14, 22] and EIN
lesions (15%) [15]. In addition, KRAS mutations
were found in only 2% of uterine serous carci-
nomas in a previous study [22]. Previous stud-
ies have suggested a strong correlation bet-
ween the mucinous differentiation of neoplas-
tic epithelium and KRAS mutations, such as
the pancreas (90%), colon (50%), thyroid (50%),
lung (30%), and ovary (75%) [23, 24].

Diffuse P16™** expression is used as a surro-
gate marker for high-risk human papillomavirus
infection, indicating a uterine cervical origin.
However, the induction of P16™¥4A in premalig-
nant lesions has been demonstrated in the
liver, colon, and pancreas as a cell cycle inhibi-
tor of cell proliferation. Its expression can be
linked to oncogene-induced senescence, caus-
ing irreversible growth arrest. A previous stu-
dy of Chekmareva et al. demonstrated that
P16™K4 expression was useful in distinguish-
ing mucinous and microglandular adenocarci-
nomas of the endometrium adenocarcinoma
from benign endocervical epithelium [18]. In a
report by Tsuda at al., the expression of P16'N**A
and CDK4 may be an early event in the neo-
plastic transformation of endometrial cancer,
and the loss of P16 protein in endometrial
hyperplasia may be a precursor to tumorgenen-
sis [25]. Hu et al. reported that p16 hypermeth-
ylation was correlated with an increased risk
and further progression to endometrial cancer
[26]. Although some endometrioid carcinom-
as may show diffuse P16™k4 expression, the
staining patterns are different from those of
endocervical adenocarcinoma. The degree of
positivity and the intensity of the staining in
endometrial endometrioid adenocarcinoma are
heterogeneous and less than that of cervical
cancer.

In our case, the tumor showed overlapping simi-
larities in nuclear and structural characteristics
with papillary mucinous metaplasia. However,
overt mucinous adenocarcinoma with a loss of
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P16'*4a expression displayed a high prolifera-
tion index of MKi67. Rarely, papillary mucinous
metaplastic lesions located adjacent to endo-
metrioid adenocarcinomas and with expression
of p16™*4 tend to be inversely correlated with
the expression of PR and PAX2; the MKIiG7 pro-
liferating index is generally low. Although gene
alteration test for CDK2A/P16INK4A was not
performed in our case, the loss of P16'N<4a
expression was a significant change. The pro-
gression of papillary mucinous metaplasia to
overt adenocarcinoma needs to be addressed
as to further genetic alterations.

In conclusion, papillary mucinous metaplasia
may be a precancerous lesion of mucinous
adenocarcinoma of the endometrium consider-
ing the histological similarity and incidence of
KRAS mutations between papillary mucinous
metaplasia and mucinous adenocarcinoma.
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