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Expression of estrogen and progesterone receptors in
angioleiomyoma of the nasal cavity of six patients
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Abstract. Angioleiomyoma of the nasal cavity is extremely
rare. There are only a small number of studies in the literature
that demonstrate that the estrogen receptor (ER) and proges-
terone receptor (PR) are expressed in angioleiomyoma, and the
results from these studies are inconsistent. The present study
identified 6 patients with nasal angioleiomyoma that were
treated between 2004 and 2013. All patients underwent endo-
scopic surgery and were followed-up for 1-10 years. Resected
tumors were investigated for the presence of ER and PR using
immunoperoxidase staining. Of the 6 patients, 4 were men and
2 were woman. The mean age of the patients was 60.5 years.
The tumors of the 6 patients were identified in the nasal
septum, middle turbinate, inferior turbinate, lateral wall of the
nasal cavity and nasal vestibule. The clinical manifestations
reported by the patients consisted of a painless mass, recur-
rent epistaxis and nasal obstruction. There were no specific
features observed in any of the patients using computed
tomography or magnetic resonance imaging. All the patients
underwent tumor dissection visualized with a nasal endoscope
and recovered without recurrence or malignancy of the tumor
post-surgery. Hematoxylin and eosin and immunoperoxidase
staining confirmed the diagnosis of angioleiomyoma in all
patients. In 5 patients the nuclei of the smooth muscle tumor
cells markedly expressed ER and PR. To the best of our knowl-
edge, the present study is the first to demonstrate that ER and
PR are clearly expressed in nasal angioleiomyoma. The present
study suggests that the sex hormones are possibly associated
with the growth of angioleiomyoma.
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Introduction

Angioleiomyoma, or vascular leiomyoma, is an uncommon
benign tumor that consists of a mixture of well-differentiated
smooth muscle cells and prominent thick-walled vessels.
Angioleiomyoma usually occurs in the subcutis of extremities,
often developing in lower extremities, and presents as a solitary,
small, painful, cutaneous solid-type mass. Angioleiomyoma
located in the nasal cavity is uncommon, and studies of nasal
angioleiomyoma with >2 patients are extremely rare (1-29). To
the best of our knowledge, the cases of ~50 patients with nasal
angioleiomyoma have been reported in the literature since the
first case was reported by Maesaka et al in 1966 (5).

Angioleiomyomas of the nasal cavity typically grow slowly
and the majority of these tumors measure <2 cm in size (6-29).
Patients may remain asymptomatic for a long time, and may
present with nasal obstruction, recurrent epistaxis, nasal
discharge, facial pain and headache (6-29). The peak incidence
of angioleiomyomas of the nasal cavity is between the third
and sixth decades of life and the tumor is more common in
women (6-29). Angioleiomyoma is rarely diagnosed prior
to surgery, as the physical and radiological findings are not
tumor-specific in the majority of cases (5-12).

Surgical excision is the recommended form of treatment as
has been documented in previous studies. The advent of nasal
endoscopes has opened new avenues for surgeons to deal with
these tumors. In general, the majority of tumors can be totally
excised through the transnasal endoscopic approach, while a
smaller number of cases may be removed with craniofacial
resection (2,11,26,29).

Hormone receptors, including the estrogen receptor (ER)
and progesterone receptor (PR), may be involved in the tumor-
igenesis of extra-uterine smooth muscle tumors, including
uterine angioleiomyoma (6-15,30-34). To date, only a small
number of studies have demonstrated that hormone receptors
are expressed in angioleiomyoma of the nasal cavity and nasal
tip, and there are no studies reporting ER expression (6-12).

Complete excision and pathological examination are
essential for a final diagnosis. A possibility of malignant
degeneration has been reported. If an angioleiomyoma recurs,
it should be treated as a low-grade malignancy (35).

The present study retrospectively reports the clinical
manifestations, imaging features, histological characteristics,
and management of nasal angioleiomyoma in 6 patients, and
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discusses the importance of ER and PR expression in this
tumor.

Patients and methods

Patients. Subsequent to obtaining approval from the Institu-
tional Review Board of Wuxi Second People's Hospital (Wuxi,
Jiangsu, China), the medical records of 6 patients that were
diagnosed with angioleiomyoma of the nasal cavity between
January 2004 and December 2013 were reviewed. All clinical
data are shown in Table I. The data consisted of the age,
gender, presentation and duration of symptoms of the patients
and clinical features, methods of diagnosis, tumor location,
tumor size and subsequent management and surveillance
of the patients with angioleiomyoma. Paraffin-embedded
sections of surgical specimens from all patients were retrieved
and reviewed by a pathologist with 10 years of experience to
confirm a diagnosis of angioleiomyoma.

Immunohistochemical staining of tissues. Immuno-
histochemical staining was performed on 4-pym-thick
formalin-fixed (Xilong Chemical Co., Ltd., Shantou, China)
and paraffin-embedded (Shanghai Yiyang Medical Equipment
Co., Ltd., Shanghai, China) sections of surgical specimens
from 6 patients, according to the manufacturer's protocol
of the Elivision™ plus Polyer HRP (Mouse/Rabbit) THC kit
(catalog no., KIT-9901; Maxim Biotech Inc., Fuzhou, China),
which included reagent A (polymer enhancer) and reagent B
(enzyme-labeled goat anti-mouse/rabbit polymer). All primary
antibodies were ready-to-use and purchased from Maxim
Biotech Inc., and comprised the following: mouse anti-human
calponin monoclonal antibody (catalog no., MAB-0335),
mouse anti-human desmin monoclonal antibody (catalog
no., MAB-0055), mouse anti-human S-100 monoclonal anti-
body (catalog no., MAB-0697), mouse anti-human melanoma
black-45 monoclonal antibody (catalog no., MAB-0098),
mouse anti-human progesterone receptor monoclonal anti-
body (catalog no., MAB-0675), mouse anti-human estrogen
receptor monoclonal antibody (catalog no., MAB-0062),
mouse anti-human cluster of differentiation (CD)31 mono-
clonal antibody (catalog no., MAB-0031), mouse anti-human
CD34 monoclonal antibody (catalog no., Kit-0004-2),
mouse anti-human Ki-67 monoclonal antibody (catalog
no., MAB-0672) and mouse anti-human a-smooth muscle
actin monoclonal antibody (catalog no., Kit-0006).

Briefly, the slides were deparaffinized with xylene (Xilong
Chemical Co., Ltd.) and rehydrated with alcohol (Yang Xu
Ditch Chemical Plant, Yixing, China; immersed in 100%
alcohol for 3 min 2 times, 95% alcohol for 3 min 2 times and
80% alcohol for 3 min, followed by washing with distilled water
for 1 min), and antigen retrieval was performed according to
the requirements of each primary antibody [CD31, 0.0001M
EDTA antigen retrieval solution (pH 9; Maxim Biotech Inc.);
a-smooth muscle actin does not require antigen retrieval; all
other primary antibodies, 0.01M citrate antigen retrieval solu-
tion (pH 6; Maxim Biotech Inc.)]; the slides were incubated
with 1 drop (=50 pl) of primary antibody at 4°C overnight,
followed by 1 drop (~50 pl) of reagent A for 20 min and reagent
B (secondary antibody; from the Elivision™ plus Polyer HRP
(Mouse/Rabbit) THC kit) for 30 min at room temperature.

Table I. Characteristics of 6 patients with nasal angioleiomyoma.

) Expression
Pre-operative

Tumor
size, cm

Age,
Case years Gender

PR Recurrence

ER

Treatment

diagnosis

Duration Image

Symptoms

Tumor site

NR

+
+
+
+
+

Hemangioma Dissection

CT

1.0x0.5x0.3
2.0x1.0x1.0
1.5x0.5x0.5

1 year
20 years

Recurrent epistaxis, nasal obstruction 2 years

Recurrent epistaxis

Nasal septum

M

F
F
M
M
M

53

NR

Hemangioma Dissection

CT

Lateral wall of nasal cavity Mass, nasal obstruction

Nasal septum

74

NR

Hemangioma Dissection

CT

65

NR

1.0x0.8x0.5 CT+MRI Hemangioma Dissection
1.5x1.0x1.0 CT+MRI Hemangioma Dissection

1.0x0.5x0.5

Recurrent epistaxis, nasal obstruction 6 years

Inferior turbinate
Middle turbinate
Nasal vestibule

55
62

NR

Recurrent epistaxis, nasal obstruction 6 months

NR

Angiofibroma Dissection

CT

6 months

Mass, nasal obstruction

54

M, male; F, female; CT, computed tomography; MRI, magnetic resonance imaging; ER, estrogen receptor; PR, progesterone receptor; +, positive; - negative; NR, no recurrence.
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Figure 1. Nasal endoscopic examination revealed that the tumors were
located in the (A) nasal vestibule, (B) nasal septum and (C) middle turbinate.

Figure 2. Magnetic resonance imaging of patient 5 demonstrated the pres-
ence of a well-defined mass with (A) isointensity to muscle on the TIWI axial
scan, (B) heterogeneous hyperintensity on the T2WI axial scan, and clearly
delayed enhancement on (C) the contrast TIWI coronal scan and (D) the
T2WI coronal scan. TIWI, Tl1-weighted imaging; T2WI, T2-weighted
imaging.

Color reactions were visualized using Ultra Diaminobenzidine
(Maxim Biotech Inc.). At the end of each step mentioned above,
phosphate buffered saline (Maxim Biotech Inc.) was used to
rinse the slides 3 times, for 3 min each time. Finally, the slides
were counterstained with hematoxylin and eosin (Maxim
Biotech Inc.), washed, dehydrated in alcohol, cleared in xylene,
mounted with coverslips (Maxim Biotech Inc.) and visualized
using an optical microscope (BX-51, Olympus, Japan).

Results

Patient characteristics. Of the 6 patients reviewed, 4 were
men and 2 were women. All patients were >50 years old, and
the mean age of the patients was 60.5 years. The primary site
of the tumors were the nasal septum, middle turbinate, inferior
turbinate, lateral wall of the nasal cavity and nasal vestibule.

Figure 3. Hematoxylin-eosin staining demonstrated that the tumors were
formed of bundles of spindle-shape smooth muscle cells circumscribing
numerous slit-like blood vessels. Magnification, x100.

Figure 4. Immunohistochemical staining for (A) calponin, (B) desmin and
(C) smooth muscle actin. The cytoplasms of the smooth muscle cells are
stained. Magnification, x100.

The clinical manifestations reported by the patients consisted
of a painless mass, recurrent epistaxis and nasal obstruc-
tion, and the duration of disease was between 6 months and
20 years.

Diagnosis and treatment. Endoscopic examination revealed
that all the tumors were solitary, mobile, well-circum-
scribed, ovoid or round in shape, with a rough surface.
Patient 6 presented with a tumor that exhibited a medium
texture, while other patients possessed soft tumors. In total,
4 tumors were dark red, with hemorrhagic areas on the
surface, and 2 tumors were bright red, which is a similar color
to the nasal mucosa (Fig. 1). All patients underwent a plain,
spiral computed tomography (CT) scan. The CT scan revealed
solitary nasal lesions with well-defined margins, and the CT
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Table II. Literature review of studies reporting ER and PR expression in various patients with angioleiomyoma.

Expression

First author, year (Ref) No. of patients Site of tumor ER PR
Onesti et al, 2012 (6) 1 Nasal tip - -
He et al, 2009 (7) 1 Nasal cavity - +
Kim et al, 2004 (9) 1 Nasal cavity - -
Marioni et al, 2002 (10) 1 Nasal cavity - +
Tseng et al, 2014 (11) 1 Nasal cavity - +
Chen et al, 2007 (12) 1 Nasal cavity - -
Inaba er al, 2015 (30) 1 Buccal space - +
Terada, 2013 (31) 1 Lung - -
Chen et al, 2010 (32) 1 Broad ligaments + +
Hayashi et al, 2009 (33) 1 Extra-peritoneal cavity + +
Di Tommaso et al, 2000 (34) 10 Subcutaneous -, 100% +,60%

ER, estrogen receptor; PR, progesterone receptor; -, negative; +, positive.

Figure 5. Immunohistochemical staining for (A) estrogen and (B) progesterone receptors. The nuclei of the smooth muscle cells are stained. Magnification,

x200.

values were 46-54 Hounsfield units, which was similar to
the CT values of the surrounding non-tumorous soft tissue.
No tumors involved the paranasal sinus, orbit or skull base.
There were no evident bony erosions observed in any of the
patients. Magnetic resonance imaging (MRI) examination
was performed in 2 patients, using fast-spin-echo sequence
T1-weighted imaging (TIWI) and T2-weighted imaging
(T2WTI) with fat suppression. The tumor signals in the exami-
nation were hypointensive or isointensive to muscle on TIWI,
and heterogeneously hyperintensive on T2WI. The tumors
exhibited clear delayed enhancement following an intravenous
injection of gadolinium-diethylenetriaminepentaacetic acid
(Beijing BeiLu Pharmaceutical Co., Ltd., Beijing, China;
Fig. 2). Pre-operatively, 5 patients were misdiagnosed with
hemangioma and 1 patient was misdiagnosed with angiofi-
broma.

All patients were treated by tumor resection using a nasal
endoscope. Intra-operatively, tumors were easy to completely
separate from non-tumorous tissues. The size of the tumors

ranged between 1.0x0.5x0.3 cm and 2.0x1.0x1.0 cm. There
was no evident bleeding during surgery in any of the patients.
Macroscopically, all lesions had complete capsules and
gray-white, brown or dark red sections. All patients recovered
without recurrence or malignancy post-operatively, and were
followed-up for 1-10 years without evidence of recurrence or
malignancy.

Pathological examination. Hematoxylin-eosin staining
revealed that the tumors were formed by bundles of
spindle-shape smooth muscle cells circumscribing numerous
slit-like blood vessels (Fig. 3). The tumors were in close
contact with the mucosa, without evidence of ulceration. No
mitosis, necrosis or significant nuclear atypia was observed in
the tumor cells.

Immunohistochemical staining revealed that the tumor cells
exhibited high expression of calponin, desmin and a-smooth
muscle actin in the cytoplasm of the smooth muscle cells (Fig. 4).
Cluster of differentiation (CD)-31 and CD34 were expressed in
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the endothelial cells that lined the vascular spaces. The tumor
cells did not express CD31, CD34, human melanoma black-45
or S100. The population of cells expressing Ki-67 was evalu-
ated as a marker for cell proliferation, and the level of positive
expression of Ki-67 was <3% in all patients. ER and PR were
partially expressed in the nuclei of the smooth muscle tumor
cells of patients, with the exception of patient 6 (Fig. 5).

Discussion

The tissue origin of angioleiomyoma is uncertain (2-4);
however, hypotheses include angioleiomyomas forming from
aberrant undifferentiated mesenchyme and smooth muscle in
the wall of blood vessels (7,8). In addition, if the tumor has
developed in the nasal vestibule, which is covered with skin,
it may have originated from the hair erecting muscles (7).
Angioleiomyomas are an extremely rare occurrence in the
nasal cavity, which is possibly due to the paucity of smooth
muscle in this region (14). Since nasal angioleiomyoma was
first identified by Maesaka et al (5) in 1966, this entity has
been reported in a small number of papers with 1 or 2 patients.
To the best of our knowledge, the current data may be one
of the largest groups of patients with nasal angioleiomyoma
reported (1-29).

In the 49 cases of nasal angioleiomyoma reported since
1966, the gender of the patients was known in 42 cases and
there was a male to female ratio of 5:9; this ratio is similar
to that of subcutaneous angioleiomyoma, which has a female
predominance (1-29). By contrast, the present results observed
a higher male to female ratio. The three most common sites of
angioleiomyoma in the nasal cavity are, in order of prevalence,
the inferior turbinate, nasal septum and nasal vestibule (1-29).
The site of angioleiomyoma development was the superior
turbinate and middle turbinate; other sites in the nasal cavity
are more rarely observed (8,21,24).

The main clinical symptoms that patients present with are
recurrent epistaxis, nasal obstruction and the development of a
painless mass, which are non-specific. Occasionally, angioleio-
myoma may involve the paranasal sinus, which leads to the
destruction of the medial orbit wall (20), a breach of the orbital
periosteum (21) and infrequently an extension into the anterior
cranial fossa (23). As Figs.1 and 2 reveal, all angioleiomyomas
in the present study were confined to the nasal cavity and the
tumors were not extremely large in size, and were confirmed
by endoscope examination, imaging or surgery.

CT and MRI are the most common imaging methods
used for the examination of nasal tumors (3,36), while angi-
ography is only employed in rare cases (24,37). There were
no specific features observed during imaging in the present
study, but post-contrast images were easily misdiagnosed
pre-operatively as hemangioma. However, imaging may aid in
determining the extent of tumor invasion and formulating the
most appropriate surgical approach, but they may occasionally
rule out multi-centric lesions accidentally (38,39).

Sex hormone receptors may play a role in the tumorigen-
esis of extra-uterine smooth muscle tumors, such as uterine
angioleiomyoma. To the best of our knowledge, the presence
of the PR and ER have only been evaluated in 20 patients with
angioleiomyoma located in various regions of the body, as
exhibited in Table IT (6,7,9-12,30-34), and these results were
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inconsistent. Among the 20 patients, 5 patients possessed
angioleiomyoma that originated in the nasal cavity, 1 patient
possessed angioleiomyoma of the nasal tip, and PR was
expressed in 3 patients and ER was not expressed in any of
the patients. The present study also evaluated the expression
of ER and PR in 6 patients; the two receptors were clearly
expressed in 5 patients. To the best of our knowledge, the
present study is the first study to demonstrate PR and ER
expression in angioleiomyoma of the nasal cavity. The present
result is corroborated with ER and PR expression in 2 female
patients with angioleiomyoma of the extra-peritoneal cavity
and angioleiomyoma of the bilateral broad ligaments, reported
by Hayashi et al in 2009 (33) and Chen et al in 2010 (32),
respectively. Chen et al (32) suggested that sex hormones may
be associated with the growth and degeneration of certain
angioleiomyomas, since those receptors are clearly expressed
in the nucleus of tumor cells. Additional large-scale studies
with more patients are required to elucidate the effect of the
PR and ER, particularly the ER, in nasal angioleiomyoma.

Complete surgical excision is the recommended treat-
ment for nasal angioleiomyoma, as reported by previous
studies (13,16-29). The surgical approach depends on the
size, location and extension of the tumor, and the experience
of the surgeon. In the majority of cases, transnasal endo-
scopic excision is performed successfully, since the majority
of the tumors are limited to the nasal cavity, which is
detected by radiological examination pre-operatively. When
tumors are large or have developed to various locations, a
transnasal endoscopic approach is insufficient. Instead, the
Caldwell-Luc surgical procedure, local excision, lateral
rhinotomy, external ethmoidetomy, medial maxillectomy or
craniofacial resection is required (16,20-23). Although angi-
oleiomyomas may be easily detached from the surrounding
tissue in the majority of cases, certain studies suggest that
a pre-operative endovascular embolism may be an effective
method to minimize intra-operative bleeding, particularly in
certain lesions with an abundance of vascular structure or a
prominent vascular pedicle at the base (24). Singh et al (27)
reported that a KTP 532 laser-assisted transnasal endoscopic
approach was successfully used in a patient with leiomyoma,
to prevent excessive bleeding of the nasal septum. When
surgery for intracranial angioleiomyomas is too dangerous,
radiotherapy becomes an alternative treatment (40). In the
present study, all angioleiomyomas were located in the
nasal cavity, so an endoscopic approach with controlled
hypotension was sufficient to provide adequate exposure and
control over hemostasis without a pre-operative embolism or
laser-assisted surgery.

Recurrence and malignant transformation of angioleio-
myomas are extremely rare. In 1977, Neviaser et al (41)
documented a female patient with angioleiomyoma of the
forearm that recurred as leiomyosarcoma 7 years post-oper-
atively. In 1995, Herren et al (42) reported the malignant
transformation of angioleiomyoma in the index finger of a
17-year-old patient; the patient relapsed twice and the tumor
underwent a malignant alteration. Wide local resection
proved to be curative. In 2009, Hayashi et al (33) reported
1 angioleiomyoma that possibly possessed a low malignant
potential due to its large size, marked degeneration and
abundant expression of mast cells. In 2011, Mahima ef al (43)
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reported an unusual angioleiomyoma of the retromolar region,
which possessed short-term recurrence and a rapid growth rate.

A differential diagnosis of angioleiomyoma of the
nasal cavity may consist of hemangioma, angiomyolipoma,
myopericytoma, angiofibroma, leiomyosarcoma and neurofi-
broma (7,10,44,45). In hemangioma, the intervascular stroma
does not have smooth muscle bundles, which are observed in
angioleiomyomas. Angiomyolipomas are composed of blood
vessels, smooth muscle cells and adipose cells, which express
HMB-45. Myopericytomas are formed of thin-walled vascular
channels with round or ovoid myopericytes, which express
smooth muscle actin (SMA) and focally express, or do not
express, desmin. Angiofibromas usually develop in male teen-
agers and are tumors with proliferated thin-walled vascular
channels in a stroma containing round, stellate or spindle-shaped
fibroblasts, but without smooth muscle. They express CD34 and
do not express SMA. A leiomyosarcoma is a malignant smooth
muscle tumor with nuclear atypia and mitosis. A tumor that
does not express S100 protein cannot be a neurogenic tumor,
such as neurofibroma, neurilemmoma and neuroma, since the
S100 protein is only expressed by neurogenic tumors.

In summary, to the best of our knowledge, the present study
is the first study to report the expression of the two hormone
receptors ER and PR in angioleiomyoma of the nasal cavity. The
present study suggests that sex hormones are possibly associ-
ated with the growth of angioleiomyoma.
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