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Abstract

Benign metastasizing leiomyoma is a rarely described disease characterized by extrauterine
leiomyomatous lesions seen in premenopausal women with a history of uterine leiomyoma. Here, we present
the case of a 47 year-old female who has undergone total hysterectomy for uterine leiomyoma at the age of
35. In 2012, eleven years after the hysterectomy, multiple pulmonary nodular lesions and a left ovary cyst
were incidentally discovered during routine medical investigations. She underwent left salpingo-oophorectomy
and resection of the pulmonary metastases. The histological and immunohistochemical findings led to the
diagnosis of benign metastasizing leiomyoma. During 3 years of observation after the diagnosis was
established, she presented with progressive disease, although she was under medroxyprogesterone acetate
therapy. The therapy was substituted with aromatase inhibitors and the disease became stable. We present
this case due to the rarity of this condition and also because it is a rare clinical presentation with an interesting

therapeutic strategy.
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Introduction

Metastasizing is a hallmark of cancer, but
there are some tumors like benign
metastasizing leiomyoma (BML) that behave
like a low-grade malignant neoplasm, although
they have most of the benign characteristics.
BML is a rare entity, firstly described in 1939
by Steiner and typically diagnosed in
premenopausal women with a history of
hysterectomy for uterine leiomyoma [1]. The
condition is characterized by benign spindle
cell tumoral lesions proliferating from smooth
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muscles. The lungs are the most common site
of metastasis, but other extrapulmonary sites
like the lymph nodes, the deep soft tissue, the
bones, the mesentery, the central nervous
system and the heart have been identified as
locations for the process of metastasizing as
well [2]. Usually, the lesions growth is strongly
associated with sex hormone levels-
progesterone, estrogen- and they usually have
an asymptomatic course. The diagnosis can
be confirmed from 3 months to 26 years after
hysterectomy. Standardized treatment is not
available and a careful follow-up is important,
considering the low-grade malignant clinical
behavior of the lesions. Treatment can include
pulmonary nodule resection associated with
hormonal therapy.

About 120 cases have been described in
the literature, most of them involving the lungs
as common site of metastasis [3-6]. We
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present a brief review of the literature along
with a report of a rare case of pulmonary BML.

Case report

A 44 year-old female was evaluated in
February 2012 in our hospital for imagistic
abnormalities discovered incidentally on a
pelvic ultrasound scan at another hospital one
week earlier. The patient was asymptomatic at
that moment. Her medical history revealed
hypothyroidism at the age of 30, treated with
levothyroxine and total hysterectomy at the
age of 35 for uterine leiomyoma. Physical
examination revealed decreased breath
sounds in the middle and lower fields of both
lungs. The performance status (PS) at
presentation was 0-1 on ECOG scale. The
results of the routine blood, urine and stool
tests were normal. Ultrasound scan was
repeated and showed a hypoechoic mass on
the left ovary with irregular walls, thick septa
and low impedance flow.

Suspecting a malignant tumor, the surgical
team decided to operate the patient.
Preoperative tests included a chest X-ray
which noted multiple opaque nodular lesions
ranging from 10 mm to 40 mm in the middle
and lower fields of both lungs (Figure 1).

hose 15

Fig.1. Chest X-ray: multiple opaque nodular lesions
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The patient underwent left salpingo-
oophorectomy and intravenous leiomyoma
was diagnosed after the histopathologic
examination (Figure 2).

Fig. 2. Leiomyoma, intravenous growth, (H&E, x 25)

After two weeks she was admitted to
Thoracic Surgery Department, where a right
thoracotomy with the excision of four tumors
was performed.

Pathological macroscopic examination
described four tumors of 5,5/3,5/2,5 cm;
3,5/3/2 cm; 3,5/2,4/1,5 cm and 3,5 2/2,1 cm.
Histological examination of the pulmonary
fragments revealed multiple nodules
composed of spindle cells, which indicated
smooth muscle differentiation. Mitoses were
very rare (Figure 3). Immunohistochemistry
revealed that the tumor cells were diffusely
positive for desmin and smooth muscle actin
(Figure 4).

Proliferative marker (Ki-67) was below 5%
in the tumor cells (Figure 5).
Immunohistochemical staining for estrogen
and progesterone receptors revealed strong
positivity in both of the stains (Figure 6). These
histopathologic findings, established the final
diagnosis of benign metastasizing leiomyoma.
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Fig. 3. Metastasizing leiomyoma, lung tissue (top) (H&E, x25)
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Fig.4. Smooth muscle actin, diffusely positive in tumor cells (left), lung tissue (right).
(IHC, Ab anti-SMA, x25)
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Fig. 5. Ki67 positive in rare cells (IHC, Ab anti-Ki67, x200)

Fig. 6. Estrogen receptor diffusely positive (IHC Ab anti-EgR, x100)
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In October 2012 the patient was admitted
in the Medical Oncology Department. She was
asymptomatic, despite the fact that a thoracic
CT scan showed multiple round, contrast
enhancing, well-circumscribed, noncalcified
nodules, which were located in the left lower
lobe and in the right medial lobe, ranging from
9 mm to 27 mm (Figure 7).

The patient was treated with progesterone
receptor agonist: medroxiprogesteron acetate
160 mg tablets, orally, twice a day. The
treatment was well tolerated, without side
effects. However, after four months, in
February 2013, medroxiprogesteron acetate

TOR+ABD+PE
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Fig. 7. Dimensions of target lesions on thoracic CT
scan in October 2012

Fig. 9. Dimensions of target lesions on thoracic CT
scan in August 2013

www.clinicalcases.eu

was substituted with aromatase inhibitor
anastrozole at a dose of 1 mg daily, due to the
fact that thoracic CT scan revealed
progression of the disease (Figure 8).

The next three thoracic CT scans in
August 2013, January 2014 and October 2014
showed stable disease according to response
evaluation in solid tumors (RECIST) (Figures 9
and 10).

In the last six months, except for light
fatigue, the patient was asymptomatic, without
imagistic evidence of progressive disease. We
decided to continue treatment with anastrozole
and periodically survey the lung lesions.

28.0 mm

.3 2 ¢ ul /2

Fig. 8. Dimensions of target lesions on thoracic CT
scan in February 2013

326 MM 14.1 mm

719.3 mm

Fig. 10. Dimensions of target lesions on thoracic CT
scan in October 2013
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Discussions

BML is an entity characterized by
extrauterine leiomyomatous lesions without
histological signs of malignancy, which
clinically and radiologically simulate metastatic
behavior. This rare condition is found in
women of reproductive age with a history of
uterine leiomyoma.

The first case was reported in 1889 by
Krische, who described uterine fibromyomas
metastasized to many parts of the body.
Afterwards, in 1893, Langerhans reported the
second case, that of a 60 year old woman with
multiple nodules in the uterus and multiple
pulmonary metastases. In 1901, Minkowski
recorded the third case, that of a 43 year old
woman with multiple nodules of smooth
muscle in the lung and liver, 2 years after a
complete hysterectomy for a fiboromyoma of
the uterus. The first to introduce the term
"benign metastasizing fibroleiomyoma" was
P.E. Steiner, in 1939, at the University of
Chicago, reporting the case of a 36 year old
woman who died after massive pulmonary and
hilar lymphatic metastases of a uterine
leiomyoma. He described it "as a tumor
composed histologically, in both the primary
growth and its metastasis, of benign
appearing, fully differentiated smooth muscle
cells and dense connective tissue”. The term
'‘benign  metastasizing leiomyoma' was
formulated by J.P. Horstman to distinguish the
myometrial origin of the disease [5, 7, 8].

The pathogenesis of BML is controversial.
There are several main hypotheses that have
been proposed: (a) it could be a benign uterine
tumor that spreads through hematic route to
the lungs or other organs, since the majority of
patients had  prior myomectomy or
hysterectomy; (b) it could be a low grade
leiomyosarcoma metastasizing to lungs; (c) it
could represent primary pulmonary
leiomyomatosis too, but coexisting with uterine
leiomyoma [5]. The theory of lymphovascular
spread is one of the most widely accepted
hypotheses and it is based upon reports of
spontaneous  regression of  pulmonary
leiomyoma during pregnancy [8]. There have
been described consistent chromosomal
aberrations, 19q and 22qg terminal deletions,
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which suggested that the BML can be
genetically determined. Almost 25% of the
uterine leiomyomas may possess a balanced
translocation, trisomy 12 and rearrangement of
6p [9]. However these chromosomal
abnormalities associated with BML have been
difficult to characterize [9].

The pathological characteristics attest the
benign phenotype of the tumor. Cytologic
atypia, coagulative tumor cell necrosis,
increased mitoses with a low Ki-67 index and
the absence of high cellularity indicate a low
tumor cell proliferative state and the benign
nature of these lesions. In two different studies
the Ki-67 expression was reported to be
between 2.3% and 2.9% [1, 10]. Various
immunohistochemical markers, such as
vimentin, smooth muscle actin and desmin are
present in 80% of cases, confirming the
mesenchymal origins with smooth muscle
differentiation of these tumors. BML expresses
estrogen and progesterone receptors [11, 12].
In our case, histological examination of the
pulmonary fragments revealed multiple
nodules composed of spindle cells, which
indicated smooth muscle differentiation and
very rare mitoses. Immunohistochemistry
revealed that the tumor cells were diffusely
positive for desmin and smooth muscle actin,
the Ki-67 proliferation index was approximately
5% and estrogen and progesterone receptors
were positive.

The age distribution at diagnosis varies
between 19 to 77 years with a mean age of
40-49 years. Characteristics of patients with
BML are widely various, in spite of its benign
cytology. All patients were reported to have a
history of uterine leiomyoma and a prior
curettage, myomectomy or hysterectomy and
metastasizing occurs mainly in premenopausal
and perimenopausal woman. In a review of 99
cases was found that 77 patients had
undergone hysterectomy and 22 patients had
undergone myomectomy [7]. The period
between hysterectomy or myomectomy and
the appearance of BML ranged from 3 months
to 26 years [13]. However, there have been
described cases in which the uterine tumor
was discovered simultaneously or even after
the metastases were found. Extrapulmonary
lesions have been documented to appear in
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lymph nodes, deep soft tissue, omentum,
mesentery, bone, skull base, spine and heart.
There have also been reported two cases with
breast metastasis [14, 15]. Our patient
underwent hysterectomy for uterine
leiomyoma at the age of 35 and the diagnosis
of BML was established 9 years later, when
she was 44-year old. Metastases were found

in the lungs.

Because the disease has an indolent
evolution, the patients with pulmonary
metastases are often asymptomatic at

presentation, the lesions being incidentally
discovered on X-ray. Symptoms such as
cough, chest pain, rare hemoptysis and
dyspnea have been observed in some cases.
However, there is little correlation between
symptoms and radiological findings [6]. The
survival time varies between 7 months and
101 months (median survival time of 94
months) after the surgical treatment of
pulmonary metastases and it depends on the
extension of the pulmonary nodules [16]. The
disease course was followed in 24 BML
patients and it has been observed that 13% of
the patients died within two years after the
surgical intervention and 46% had survived
more than four years. The longest survival
period was 36 years in a case of one patient
with extensive lung involvement [11]. Even
though progression is usually slow, it finally
leads to massive pulmonary invasion, with its
consequent morbidity [17, 18]. The disease
process is indolent in postmenopausal
patients, while progressive respiratory failure
and even death is more frequent in the
premenopausal patients [11]. Light fatigue was
the only symptom that our patient related in
contrast with the imagistic findings. The
disease evolution was indolent, slow
progressive and then stable in the past three
years.

Radiologically, BML appears as well-
circumscribed solitary or multiple nodules, with
sizes ranging from a few millimeters to several
centimeters, scattered within the normal
interstitium.  Endobronchial and  pleural
sparring is also characteristic of BML. Miliary
dissemination, cavitary lesions or interstitial
lung disease have rarely been observed. A
radiologic evaluation reported multiple nodules
in 87% of cases, 70% bilateral and 17%
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unilateral, with a solitary nodule found only in
13% of all patients [6]. In our case, the most
common pattern of BML, with multiple nodules
in both lungs, was present.

In the case of patients with a history of
uterine leiomyoma, especially if they had
undergone uterine tumor surgery, the possible
diagnosis of BML should be considered when
pulmonary nodules and diffuse lesions are
present. Because the imaging features of BML
are nonspecific, it is difficult to confirm this
pathology without further investigations,
therefore thoracoscopic lung biopsy or open
lung biopsy with histopathologic and
immunohistochemistry examination are
mandatory and represent the standard
method to establish the diagnosis of
pulmonary BML [19].

The differential
leiomyosarcoma,
pulmonary
echinococcosis,

includes:
metastases,
tuberculosis, pulmonary

primary pulmonary
leiomyomatosis, lymphangioleiomyomatosis
and fibroleiomyomatous hamartoma. The
clinical characteristics described are specific
and differ from those of the other diseases
[20].

There are several treatment options for
BML. The first method of treatment that
doctors opt for is the surgical excision of the
secondary lesions [19]. An evaluation of the
patient’s condition is highly indicated at regular
time intervals following the surgery, in order to
discover any recurrence of the metastasis.

As these tumors express estrogen and
progesterone receptors, another treatment
option is hormonal manipulation of the
disease. Information about hormonotherapy
are few and sometimes contradictory. A review
of the literature reveals advancing efforts to
control gonadal hormone secretion in patients
with BML. Bilateral oophorectomy is effective
in controlling tumor growth [21, 22]. However,
the possibility of medical castration is
preferred, due to its reversibility and its
potential to allow symptoms control when
surgical management is not possible, needs to
be postponed or has been ineffective. The
use of long-acting GnRH analogs, which
suppress the endogenous gonadotropin
secretion necessary for gonadal steroid
production, has been described with good

diagnosis
pulmonary
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results in several reports [15, 18, 23-26]. In
one case, GnRH agonists have suppressed
the growth of the lung nodules, and no
increase in size has been noticed for a period
of 36 months [17]. Progesterone treatment has
also been shown to be effective in both the
prophylaxis against recurrences and the
regression of the leiomyomatous tumors
because of its abilty to suppress the
hypothalamic-pituitary-gonadal axis, thereby
reducing ovarian estrogen synthesis [27-31].
The direct effect of progesterone on
leiomyoma cells has been studied in cultures.
Estradiol and progesterone increase the
expression of the proliferating nuclear antigen,
a marker for cell proliferation. Furthermore,
estradiol but not progesterone augments
proliferating nuclear cell antigen expression in
cultures of normal myometrial cells. This may
explain why in some BML patients, progestins
were ineffective or caused worsening and
further tumor spread [32, 33]. Estrogen
receptor antagonists, such as tamoxifen are
used to treat BML, but the information are few
and contradictory. It has been published the
case of a 47 year old woman who had been
treated with tamoxifen and had a stable
disease for about 1 year. On the contrary,
another patient had been unsuccessfully
treated with tamoxifen [6, 34]. Aromatase
inhibitors have been used to treat BML.
Anastrozole and other selective nonsteroidal
inhibitors of aromatase-P450 enzyme reduce
estradiol concentrations by acting on both the
gonads, peripheral and tumor tissues. It has
been reported in the literature a case of a 46-
year-old woman treated with oral anastrozole
after total hysterectomy with bilateral salpingo-
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