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INTRODUCTION

The Benign Metastasizing Leiomyoma (BML) is a
very rare entity described initially by Steiner in

1939 that featured the presence of nodules of well-dif-
ferentiated smooth muscle tissue of the uterus in distant
places1.Its clinical course is usually indolent, with the in-
cidental finding of pulmonary nodules in chest radiog-
raphy in women of childbearing age with prior or coin-
cident history of uterine fibroids. Most patients with
BML remain asymptomatic but there are cases with
sym ptoms such as cough, chest pain, dyspnea and he -
moptysis. The average length of time since hysterecto-
my until the appearance of nodules in the lung is about

15 years, but there are metastatic foci of leiomyoma up
to 24 years after the histerectomy2-7. The younger BML
case was reported on a 23-year-old woman8.

The designation of this entity reflects its morpho-
logical and biological features, namely a benign mor-
phology, a smooth muscle phenotype and the ability to
metastasize, mainly to the lung but also to lymph nodes,
heart, breast, liver, esophagus, trachea, skeletal muscle,
skin, scars and central nervous system9. Several hy-
potheses for the pathogenesis of BML were described10,
such as a pulmonary hamartoma composed mainly by
smooth muscle; a multifocal primary pulmonary
smooth muscle neoplasm (leiomyoma, leiomyosarco-
ma); a vascular and/or lymphatic dissemination of a be-
nign uterine leiomyoma, at least in some cases possibly
secondary to surgical manipulation; a metastatic de-
posit of intravenous leiomyomatosis; and metastasis
from a low grade uterine leiomyosarcoma (not recogni -
zed due to undersampling of the uterine tumour) or
from a smooth muscle tumour that actually is a smooth
muscle tumour of unknown malignant potential
(STUMP) but fails to meet the morphological criteria
to be classified as such11. Although a common patho-
logical pathway had been suggested for BML, leiomyo -
ma with vascular microinvasion and intravenous
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leiomyomatosis12, and excluding the cases of
undersam pled uterine smooth muscle tumours that
subsequen tly metastasize, accumulating evidence sug-
gests that BML is a clonal neoplasm originating from
an uterine bland-appearing smooth muscle tumour, as
it expres ses estrogen receptors (ER) and progesterone
receptors (PR)9,13,14 and has a similar telomere length
pa t tern14, X-chromosome inactivation pattern15 and a
non-random pattern of genetic alterations16 than the
uterine tumour of the same patient. Besides this, BML
shares some genetic alterations with a subset of leio -
myo ma, like 19q and 22q terminal deletion10, HMGA2
(12q15) and HMGA1 (6p21) rearrangements16 and
loss of 7q16. BML also has a miRNA profile distinct
from uterine leiomyosarcoma17, as well as a balanced
karyotype instead of a complex and unbalanced karyo -
type like most leiomyosarcomas15. All these data ta ken
together suggest that there is a subset of uterine
smooth muscle tumours morphologically indistin-
guishable from leiomyomas that harbor genetic alte -
rations which convey them the ability to metastasize10

mostly to the lung.

CASE REPORT

57-year-old postmenopausal woman under hormone
therapy  with previous total hysterectomy in 1995 for
uterine fibroids that owing to a history of weight loss

was admitted for further evaluation. The patient had
lost about 20% of her body weight over a period of 10
months, showing no other relevant symptoms, inclu -
ding chest pain, cough, dyspnea and hemoptysis. Phy -
sical examination showed no pathological changes, par-
ticularly in terms of auscultation. The general analy -
tical study had not any particular abnormality, namely
anaemia or elevated sedimentation rate. The chest ra-
diography revealed multiple bilateral pulmo nary no -
dules (Figure 1A), which result was confirmed by com-
puterized tomography (CT) (Figures 1a and 1b). The
patient underwent further assessment with ab-
dominopelvic CT scan that was negative. As there was
only thoracic disease an excisional biopsy by thoraco-
tomy was performed. 

H&E staining showed well circumscribed but not
encapsulated pulmonary nodules. These nodules were
composed of spindle smooth muscle cells arranged in
intersecting fascicles, sometimes with entrapment of
benign lung epithelium consistent with an indolent
progression with no atypia, mitosis or necrosis, ex-
cluding leiomyosarcoma (differential diagnosis based
on morphology)18. Immunohistochemically, tumour
cells were diffusely immunoreactive for Smooth Mus-
cle Actin (SMA), desmin and caldesmon, supporting
the smooth muscle phenotype9,13, as well as for ER and
PR, which suggests a gynaecological origin and hor-
monal regulation for these pulmonary nodules (Figure
2)9,13. Epithelial Membrane Antigen (EMA), AE1/

FIGURE 1. A. Chest radiography (posterior-anterior incidence) with multiple bilateral dispersed pulmonary nodules. a and b. Chest CT
with multiple pulmonary nodules at the initial diagnosis. a’ and b’. Chest CT control 3 years after initial diagnosis showing the stability
of the Benign Metastasizing Leiomyoma pulmonary lesions.
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/AE3, CD34 and CD31 were negative, excluding
monophasic synovial sarcoma, intrapulmonary solitary
fibrous tumour and sarcomatoid carcinoma18. Fluores-
cence in situ Hybridization (FISH) analysis in Forma-
lin-Fixed Paraffin-Embedded (FFPE) slides did not
detect 22q12 nor 19q13 deletion. 

In cancer advisory group it was decided hormone
therapy suspension and imaging reassessment in 2
months. There was no significant improvement in pul-
monary lesions and then it was decided to start tamo -
xifen. The 3 years follow-up period reveals clinical and
imaging stability of the lesions (Figures 1a’ and 1b’). 

DISCUSSION

A diagnosis of BML was rendered based on the chara -
c te ristic morphological and immunohistochemical fea-
tures, and in the clinical information of a previous hys-

terectomy for fibroids, even though 22q and 19q dele-
tions were absent. At the present time, the absence of
these deletions in an otherwise typical case did not pre-
clude the diagnosis of BML since these deletions were
described in only 5 cases10 and, although suggestive of
BML, further studies are needed to assess their preva-
lence and pathological relevance in this entity.

Entities such as pulmonary lymphangioleiomyo -
matosis and leiomyosarcoma, that should be included
in the differential diagnosis, have distinct morphologi -
cal features. BML is characterized by solid nodules
com posed by a bland-appearing proliferation of
smooth muscle cells, in a patient with a history of ute -
rine leiomyomas, whilst in lymphangioleiomyomatosis
cystic changes and clusters of round to spindle cells
without significant nuclear pleomorphism or mitotic
activity (LAM cells) are seen at the edges of the cysts,
along pulmonary lymphatics, at the vessel walls and/or
distal airways walls18. Immunohistochemical staining
can be helpful in the differential diagnosis, as LAM
cells are SMA positive and HMB45 positive whereas
BML smooth muscle cells are SMA positive and
HMB45 negative. Differential diagnosis of BML and
leiomyosarcoma is based on morphology, as both enti-
ties are SMA and desmin positive, but in leiomyosar-
coma intersecting fascicles of spindle cells with atypia,
mitosis and necrosis are seen. In turn, immunohisto-
chemical staining with CD34 and EMA might be
helpful in the differential diagnosis of BML (CD34
and EMA negative) with monophasic synovial sarco-
ma (usually EMA and CD34 positive) and intrapul-
monary solitary fibrous tumour (CD34 positive in 90-
-95% and EMA positive in 33%) and with sarcomatoid
carcinoma, that can be focally immunoreactive for
SMA but also is at least focally cytokeratin positive18.

Typical radiological findings of BML, on chest ra-
diography, include diffuse and bilateral nodular opaci -
ties. CT usually reveal well-defined nodules, solitary
or multiple, scattered in both lungs, ranging in size
from a few millimeters to several centimeters. The
milia ry pattern, interstitial lung disease, cavitary nodu -
les and multilocular cystic lesions are rarely observed.
The absence of pleural and endobronchial involvement
and absence of mediastinal lymphadenopathies are
characteristic. Lung nodules may remain stable, de-
crease or increase in size with time2.

Pulmonary BML is rare but should be considered
whenever there is presence of pulmonary nodules and
concomitant or previous history of uterine fibroids, es-
pecially if there isn’t evidence of another cancer (diag-

FIGURE 2. Pulmonary nodule (H&E staining) [A and B] and
immunohistochemical staining results in tumour cells (a-d). 
A. Well circumscribed pulmonary nodule with entrapped benign
lung epithelium at periphery, composed of bland-appearing
spindle smooth muscle cells arranged in interlacing fascicles,
without necrosis. B. Higher magnification of smooth muscle cells
with fibrillary cytoplasm and elongated nuclei with blunt ends.
Nuclear pleomorphism and mitosis were absent. a. Positivity for
smooth muscle actin. b. Positivity for desmin. c. Positivity for
estrogen receptors. d. Positivity for progesterone receptors.
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nosis based on clinical, histopathologic and immuno-
histochemical features)2. As the standard treatment of
BLM has not been established, an individual approach
in specific clinical cases should be considered, which
may involve the chemical or surgical castration, as well
as an expectant attitude2. If feasible, the radical exci-
sion of BML lesions saving the surrounding parenchy-
ma is recommended. However, as in most cases the le-
sions are multiple, surgical or chemical castration is the
treat m ent of choice in BML, since these lesions are
hormone-dependent tumours (presence of ER and
PR). The pulmonary nodules tend to remain stable or
even regress with treatment with GnRH (go-
nadotropin releasing hormone) agonists, selective es-
trogen receptor modulators (tamoxifen), progestins or
aromatase inhibitors and with bilateral oophorectomy
in premenopausal women. Some authors advocate an
expectant and conservative approach because regres-
sion of BML lesions is described in situations occur-
ring with natural decrease in estrogen levels (termina-
tion of pregnancy and menopause)2,4-6,19,20. In this clin-
ical case it was decided to suspend the hormone ther-
apy and start tamoxifen, keeping the patient in regular
surveillance.
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