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Abstract

Background: Adenomatoid tumors (AT) are benign neoplasms of mesothelial origin that occur more frequently in
the genital tracts. In uterus, AT are usually located in the subserosa of the cornual myometrium. Microscopically, it is
characterized by interanastomosing pseudoglands or pseudovascular spaces and striking smooth-muscle
hypertrophy is often present. In some cases, the prominence of smooth muscle component simulates a leiomyoma
and the lesion is denoted as a leiomyoadenomatoid tumor. The microscopic appearance of the adenomatoid
component (AC) may mimic a malignant tumor due to irregular pseudoinfiltration with tubular formations. Just 16
cases with this morphological presentation were found in the literature review.

Case presentations: The first case, a 38-year-old female, showed lower abdominal pain, menorrhagia, postcoital
bleeding and previous history of uterin leiomyoma. The second case, a 26-year-old female, had clinical complaint of
metrorrhagia and received diagnostic hypothesis of leiomyoma after ultrasound image. Both underwent
myomectomy. Microscopically, the uterine masses showed intersecting smooth muscle bundles and gland like
areas lined by cuboidal epithelioid cells that stained positive for WT1, D2–40 and calretinin in immunohistochemical
analysis.

Conclusions: The cases were diagnosed as leiomyoadenomatoid tumor of the uterus. This is a benign and rare
entity that may mimic malignant tumors due to the pseudo infiltrative appereance of the adenomatoid
component, possibly leading to misdiagnosis.
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Background
Adenomatoid tumors (AT) are benign neoplasms of
mesothelial origin that occur more frequently in the
genital tracts of both men and women. In uterus, AT are
usually located in the subserosa of the cornual myome-
trium. Lesions are typically solitary, but multicentric
cases have been reported (Amre et al. 2005; Mathew and
Goel 2010; Kurman et al. 2014). Microscopically, AT
show interanastomosing pseudoglands or pseudovascular

spaces, and a smooth-muscle component is often
present (Kurman et al. 2014).
In some cases, the prominence of smooth muscle

component simulates a leiomyoma and the lesion is de-
noted as a “leiomyoadenomatoid tumor”. In this mor-
phological pattern, the microscopic appearance of the
adenomatoid component (AC) may mimic a malignant
tumor due to irregular pseudoinfiltration with tubular
formations (Amre et al. 2005; Bedir et al. 2014; Kurman
et al. 2014). There were found only 16 cases of this mor-
phological presentation in our literature review.
In this paper we report two cases of leiomyoadenoma-

toid tumors of the uterus with emphasis on the morpho-
logic and immunohistochemical findings, besides
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discussing the diagnostic difficulties along with a brief
review of the literature.

Case presentation
The first case, a 38-year-old female attended the
gynecology clinic with lower abdominal pain, menorrha-
gia, postcoital bleeding and ultrasound images of the
uterus suggestive of leiomyoma. There was no abnor-
mality in cervical cytology and no improvement of post-
coital bleeding after cervical cauterization. The patient
underwent a myomectomy. The other case was a 26-
year-old female with metrorrhagia. The patient received
the diagnostic hypothesis of leiomyoma retrieved from
ultrasound image and was also subjected to
myomectomy.
A 3.8 × 2.9 × 2.5 cm mass was obtained from the first

case. In the second, the mass measured 3.3 × 3.1 × 2.9
cm. Gross examination of the masses revealed a nodular
aspect and ragged surface. The cut surface revealed a
whorled appearance.

Microscopically, the uterine mass showed intersected
hypertrophic smooth-muscle bundles. Organized multi-
focal pseudovascular and pseudoglandular areas ar-
ranged in cystic and tubular spaces were seen. These
spaces were lined by cuboidal epithelioid cells with
scanty, pale, and eosinophilic vacuolated cytoplasm with
occasional signet ring-like cells. No abnormal mitotic ac-
tivity or cytological atypia were seen.
Immunohistochemical investigations were performed

in both cases. The first case stained positive for cytoker-
atin 7 (CK7) in AC and negative for CK20. CDX-2,
PAX8 and vascular markers CD31, CD34 and ERG were
negative. The second case presented positivity for cyto-
keratins EA1-AE3 and low proliferative Ki-67 index.
Both tumors showed expression of WT-1, D2–40 and

calretinin, supporting the hypothesis of mesothelial nature
of the lining epithelial cells in AC. The SMA expression
was confirmed in smooth muscle component in both
cases. Therefore, the cases were diagnosed as AT of the
uterus with a prominent muscular component -

Fig. 1 First case of leiomyoadenomatoid tumor. The HE staining
showed an adenomatoid component intermixed with prominent
smooth-muscle proliferation (10x). Immunohistochemical study
showed positivity for Calretinin, D2–40, WT1, CK7, and SMA, and
negative results for CD34 and CD31 (10x)

Fig. 2 Second case of leiomyoadenomatoid tumor. The HE staining
showed an equivalent morphological pattern to the first case (10x
and 40x). Immunohistochemical study revealed positivity for SMA
(40x), Calretinin, D2–40, WT1, and cytokeratin (10x). The image
shows a low proliferative KI-67 index (40x)
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leiomyoadenomatoid tumors - based on the histopatho-
logical and immunohistochemical findings (Figs. 1 and 2).

Discussion and conclusion
The term leiomyoadenomatoid tumor was first used by
Epstein in 1992 as a morphological variant of AT with a
prominent smooth muscle component (Epstein 1992).
According to the World Health Organization (2014), AT
of the uterus affect patients in a wide age range (45
years, in average). Most of the tumors are incidental
findings and are located in the outer myometrium. They
usually present as a solitary, small (< 4 cm) and solid
tumor, but sometimes can be diffuse, multifocal, large
(> 10 cm), or predominantly cystic (Kurman et al. 2014).
Microscopically, AT are characterized by interanasto-
mosing pseudovascular and pseudoglandular spaces,

lined by flat or cuboidal cells, some with a signet ring-
like appearance. A smooth-muscle hypertrophy compo-
nent is often present. A lymphoid infiltrate can usually
be seen (Kurman et al. 2014).
The majority of AT are readily diagnosed based on lo-

cation and typical microscopic features. However, some-
times can be challenging, especially when facing cases of
leiomyoadenomatoid tumor (Erra et al. 2009; Amérigo
et al. 2010; Prangsgaard et al. 2013; Kopuz et al. 2015;
Junainah et al. 2017). The microscopic appearance of
this morphological variant may mimic a malignant
tumor due to irregular pseudoinfiltration, with tubular
formations that suggest presence of an infiltrating car-
cinoma or a malignant mesothelial neoplasm into a leio-
myoma or into the myometrium (Epstein 1992; Bedir
et al. 2014).

Table 1 Summary of immunohistochemical findings derived from leiomyoadenomatoid tumors, as reported in the literature

Cases Age Site Immunohistochemical findings

Current case
(first)

38 Uterine body CK7 (+), CK20 (−), calretinin (+), WT1 (+), D2–40 (+), CD31 (−), CD34(−), ERG (−), CDX-2 (−),
PAX8 (−), SMA (+)

Current case
(second)

26 Uterine body AE1/AE3 (+), calretinin (+), WT1 (+), D2–40 (+), KI67 (low proliferative index), SMA (+)

Amre R et al.
(2)

52 Uterine body Pan-CK (+)

Mathew M
et al. (3)

51 Uterine body Not performed

Bedir R et al.
(4)

51 Uterine body Pan-CK (+), CK7 (+), CK19 (+), CK20 (−), calretinin (+), HBME-1 (+), SMA (+)a, CD31 (−), CD34
(−), CEA (−), EMA (−),ER (−), PR (−), GCDF-15 (−), KI67 (low proliferative index)

Ersavaş S et al.
(5)

30 Uterine body CK7 (+), EMA (+), HMBE-1 (+), calretinin (+), PR (+), CK20 (−), Actin (−), Caldesmon (−), CD34
(−), CD31 (−), FVIIIRA (−), D2–40 (−), CEA (−),SMA (+)a

Sarma N et al.
(7)

45 Uterine body Calretinin (+), vimentin (−), SMA (+)a, KI67 (low proliferative index)

Bahuguna G
et al. (8)

65 Uterine body (multicentric) Calretinin (+), CEA (−), CD34 (−), KI67 (low proliferative index)

Dobrosz Z
et al. (9)

57 Uterine body CK7 (+), CK20 (−), HBME-1 (+), calretinin (+), CD31 (−), CD34 (−), CEA (−), actin (+)a, SMA (+)a,
vimentin (+)a, desmin(+)a, KI67 (low proliferative index)

Junainah EM
et al. (10)

45 Uterine body and the fallopian
tubes (multicentric)

AE1/AE3 (+), EMA (+), CAM 5.2 (+), CK5/6 (+ focal), CD31 (−), CD34 (−), SMA (+)a, caldesmon
(+)a, KI67 (low proliferative index)

Prangsgaard T
et al. (11)

24 Uterine body KL1(+), calretinin (+), HBME-1 (+), CK7/8 (+), vimentin (+),CD31(−), CD34(−), SMA(+)a, desmin
(+)a, KI67 (low proliferative index)

Amérigo J
et al. (12)

55 Uterine body AE1/AE3 (+), CK7 (+), CK20 (−),HBME-1 (+), calretinin (+), vimentin (+), CEA (−), FVIIIRA (−),
CD31 (−), CD34 (−), CD117 (−)

Erra S et al.
(13)

44 Uterine serosa Pan-CK (+), CK5/6 (+), calretinin (+), HBME-1 (+), vimentin (+), SMA (+)a, CEA (−), GCDF-15 (−),
E-cadherin (−), CD31 (−), CD34 (−),

Kopuz A et al.
(14)

32 Uterine body Pan-CK (+), calretinin (+), D2–40 (+), CD31 (−), CEA (−), KI67 (low proliferative index)

Hong R et al.
(15)

24 Uterine body and ovary
(multicentric)

CK7 (+), CK20 (−), calretinin (+), desmin (+)a, SMA (+)a, CEA (−), vimentin (−)

Ranjan R et al.
(14)b

32–
43

Uterine body CK(+), WT1 (+), ER (−), SMA (+)a, CD34 (+)a, calretinin (+)

Abbreviations: CD Cluster of differentiation, CEA Carcinoembryonic antigen, CK Cytokeratin, EMA Epithelial membrane antigen, ER Estrogen receptor, ERG
Transcriptional regulator ERG related gene, FVIIIRA Factor VIII-related antigen, GCDF-15 gross cystic disease fluid protein-15, HBME-1 Hector Battifora mesothelial-1,
PAX8 paired box gene 8, PR Progesterone receptor, SMA Smooth muscle actin, WT1 Wilms’ tumor 1
a In smooth muscle component
b Three cases
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Some authors argue that leiomyoadenomatoid tumors
should be considered a specific subtype of AT. Amérigo
et al. and Prangsgaard et al. support such argument
based on the presence of the AC intermixed with the
smooth-muscle proliferation and on the fact that their
cases had a well-demarcated lesion in AT as opposed to
the previously reported cases of leiomyoadenomatoid tu-
mors (Hong et al. 2009; Prangsgaard et al. 2013).
In both cases of the present report, the microscopic

examination of the masses showed a very prominent
hypertrophic smooth muscle bundles, simulating a leio-
myoma with an AC infiltrating appearance, causing diag-
nosis difficulty because of resembling a malignant
neoplasm. The same challenge has been faced by others
and, just like in our own cases, immunohistochemical
analysis was needed for correct diagnosis (Epstein 1992;
Amre et al. 2005; Erra et al. 2009; Hong et al. 2009;
Amérigo et al. 2010; Dobrosz et al. 2013; Prangsgaard
et al. 2013; Bedir et al. 2014; Sarma et al. 2014; Bahu-
guna et al. 2014; Ersavaş et al. 2015; Kopuz et al. 2015;
Ranjan et al. 2015; Junainah et al. 2017).
Immunohistochemically, AT show positivity for AE1-

AE3, CAM 5.2, CK7, CK18 and 19, calretinin, WT-1,
D2–40, and HMBE-1 (Kurman et al. 2014). As found in
the literature review, already described cases present
gland like areas lined by cuboidal epithelioid cells stain-
ing positive for WT1, D2–40 and calretinin, just like the
cases discussed in this report (Epstein 1992; Erra et al.
2009; Hong et al. 2009; Amérigo et al. 2010; Dobrosz
et al. 2013; Prangsgaard et al. 2013; Bedir et al. 2014;
Sarma et al. 2014; Bahuguna et al. 2014; Ersavaş et al.
2015; Kopuz et al. 2015; Ranjan et al. 2015; Junainah
et al. 2017). A summary of location and immunohisto-
chemical findings of previously reported cases is pre-
sented in Table 1.
A total of 16 AT cases with leiomyoadenomatoid mor-

phological presentation were found in the performed lit-
erature review, none reported in Brazil. In 7 cases, the
immunohistochemical panel included CK7 and CK20,
being all positive for CK7 and negative for CK20. Ten
cases stained positive for calretinin. Of 3 cases, 1 stained
negative for D2–40. Vascular immunomarkers were per-
formed in 10 cases, all resulting negative. Finally, the
proliferative index was low among 7 cases tested (Ep-
stein 1992; Amre et al. 2005; Erra et al. 2009; Hong et al.
2009; Amérigo et al. 2010; Dobrosz et al. 2013; Prangs-
gaard et al. 2013; Bedir et al. 2014; Sarma et al. 2014;
Bahuguna et al. 2014; Ersavaş et al. 2015; Kopuz et al.
2015; Ranjan et al. 2015; Junainah et al. 2017).
In difficult cases needing differential diagnosis of

metastatic adenocarcinoma, the immunohistochemical
panel may include CEA, FVIIIRA, HBME-1, MOC31,
BER-EP4, B72.3, and CD15 (Junainah et al. 2017). The
muscular component is positive for smooth muscle

markers, like SMA and caldesmon, while negative in AC
(Prangsgaard et al. 2013; Bahuguna et al. 2014; Ersavaş
et al. 2015; Junainah et al. 2017). These tumors can also
be mistaken for leiomyomas with degenerative changes,
epithelioid hemangioendotheliomas, and metastatic
adenocarcinomas. Immunohistochemical studies may
help in differentiating these lesions and reaching a pre-
cise diagnosis (Bahuguna et al. 2014).
We concluded that the leiomyoadenomatoid tumor is

an unusual morphological presentation of AT and may
mimic primary or metastatic malignant neoplasm due to
its infiltrative pattern. Therefore, pathologists should be
aware of these tumors for differential diagnosis, interpret-
ing morphological findings together with mesenchymal-
originated immunohistochemical markers’ results to avoid
misdiagnosing.
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