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Introduction

Benign metastasizing leiomyoma (BML) is a lesion ex-

tremely rare characterized by usually multiple, benign-ap-

pearing smooth muscle tumors of the lung [1,2] in females

with coexisting uterine leiomyoma [3]. The entity is not de-

scribed in the Word Health Organization (WHO) blue book.

Less than 100 cases of leiomyoma of the lung have been

reported in the literature [4-8].

The nature of BML has been debated since it was first

reported in the English literature in 1939 [9]. In contrast to

the original hypothesis that this was a benign leiomyoma

colonizing the lung, some investigators believed it was a

low-grade leiomyosarcoma [10] while others argued that it

may represent primary pulmonary leiomyomatosis coex-

isting with a uterine leiomyoma. New evidence supports

the notion that BML is clonally derived from benign-ap-

pearing uterine leiomyomas [3]. 

Total resection of the multiple nodules can only be per-

formed in a very limited number of cases [11, 12]. These

patients are usually asymptomatic and the clinical suspi-

cion begins with the incidental discovery of pulmonary le-

sions [13]. The authors report here an interesting case of

BML in a 43-year-old woman.

Case Report

A 43-year-old woman was referred to the authors’ attention, at

the Second University of Naples, for the appearance of cough last-

ing about one month, with expectoration of thick and dark mucus,

but any other respiratory symptoms like hemoptysis, purulent spu-

tum or exertional dyspnea were absent. She denied any fever,

chills, weight loss, headache, myalgia or any other major symp-

toms. Her past medical history was remarkable in that she was

previously diagnosed with uterine leiomyoma and underwent my-

omectomy with right-sided oophorectomy approximately 12 years

ago. She also underwent surgery for two cesarean sections. 

Laboratory studies including a complete blood count, a serum

metabolic assay with liver function tests, erythrocyte sedimentation

rate, C-reactive protein, rheumatoid factor, and anti-nuclear anti-

bodies; all the tests showed normal results. Routine urine analysis

for the cell count and casts, and the thyroid function test were also

normal. Tumor markers: CEA, CA 19.9, CA 15.3, CA 125, and AFP

were all negative.

Therefore, a chest radiograph was taken, which showed the

presence of bilateral parenchymal nodules. Further evaluation led

to a computed tomography (CT) scan of the chest (Figure 1: A, B)

which showed: multiple parenchymal nodules, recurring type, in

both lung fields, of which the most left upper lobe of 2.5 cm, and

the basal of 1.86 cm. Bilateral axillary lymph node with package

of 2.03 cm on the right. A CT scan of the abdomen and skull,

mammography, and breast ultrasound were also performed to

search for the primary origin of suspicious metastatic lung nod-

ules. CT abdomen-pelvis (Figure 1: D) showed inhomogeneous

uterus with heterogeneous impregnation area of about four cm. 

After, the patient underwent a gynecological consultation, with

a pelvic ultrasound which showed the presence of a solid forma-

tion of 35 x 24 mm at the bottom of the uterus and at the right

side wall, with medium vascularization (R.I. 0.51), likely to be

due to submucosal-intramural leiomyoma. Irregular endometrial

echoes with thickness of five mm at the bottom were also seen.

and hysterometry confirmed dimensions of 55 x 28 x 30 mm. Di-

agnostic hysteroscopy was also attempted, although during which

the uterine cavity was not explored due to difficulty in passing the

internal uterine orifice, probably due to a myomatous formation.

Pap-test was negative.

Positron emission tomography-CT (PET-CT): high glucose me-

tabolism in the following anatomical was performed in the follow-

ing areas: basal anterior, basal-lateral, and lingular inferior segments

of the left lung (Figure 1: C); basal anterior segment of the right

lung, and cervix-body of the uterus (Figure 1: E). All these areas are

related to eteroproliferative injuries.

In November 2012 the patient was hospitalized at the Operative

Unit of Thoracic Surgery where she was subjected to atypical re-

section of the lingula and the culmen of the upper lobe of the left

lung through video-assisted thoracic surgery (VATS). The patient

was discharged in good general condition, afebrile, and with reg-

ular breathing at rest.

Subsequently, anatomical and histological analysis of the spec-

imens resected was performed, and histological specimens were

further analyzed at the National Cancer Institute of Milan.Revised manuscript accepted for publication July 23, 2013
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Macroscopically two nodular lesions of about 0.4 cm in diam-

eter in the lingula, and a whitish nodule of 0.8 cm in the culmen

of the upper lobe were described. Both lesions appeared to con-

sist of proliferative spindle-shaped elements without marked nu-

clear atypia, a nodular growth, with net margins, compared with

bronchiolar structures. A significant mitotic index was not ob-

served (< 1 x 10 HPF), or necrosis (Figure 1: F, G). The im-

munohistochemical examination showed: caldesmin +, smooth

muscle actin +, S100 -, Ki67 < 7%, hormone receptors estrogen-

progestin +, WT1 (180 and C19) +, TFE3, and FLI1 -. The over-

all finding is attributable to well-differentiated smooth muscle tu-

mors, gynecological type, with multiple locations in the lungs,

consistent with the entity described as BML [3].

The patient was then admitted to the Second University of

Naples, where she underwent in January 2013 total hysterec-

tomy, left salpingectomy and oophorectomy, partial omentec-

tomy, and omental biopsy. Macroscopically a 3 x 3 x 3.5 cm

intramural nodule was seen, surrounded by other nodules of
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Figure 1. — A) CT scan of the chest showing multiple parenchymal nodules in both lung fields. The two major nodules are on the upper lobe

of left lung: one in the lingular segment (green arrow), measuring 2.5 cm; the other in the anterior basal segment (yellow arrow), measuring

1.86 cm. B) CT scan with contrast showing marked enhancement of the pulmonary nodules; in particular the two major ones at the lingual

(black arrow) and anterior basal segments (blue arrow) of upper lobe of left lung. C) PET scan: high glucose metabolism in the lingula (blue

arrow) (SUV max 3.5) and anterior basal segment (red arrow) (SUV max 1.4) of upper lobe of left lung. D) CT scan of the abdomen and

pelvis: inhomogeneous uterus with an heterogeneous impregnated area of about four cm (black arrow). E) PET-scan: high fluorodeoxyglu-

cose uptake at/of cervix-body of the uterus (yellow arrow) (SUV max 5.6). F) Pathological examination of the pulmonary nodule of the lin-

gula (red arrows) demonstrating smooth muscle cells arranged in broad, intersecting fascicles with entrapped bronchial epithelium (black

arrow) G) Pathological examination of the pulmonary nodule of the left lung upper lobe: proliferation of spindle-shaped elements without

marked nuclear atypia, compared with bronchiolar structures (black arrow). No significant mitotic index (<1x10 HPF) or necrosis were ob-

served. H) Pathological examination of the uterus demonstrated the presence of smooth muscle tumor, with no necrosis, high mitotic index

(<1/10 HPF), and nuclear atypia. Thus, uterine histology resulted similar to pulmonary one.
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about one cm, all sorted-homogeneous appearance, whitish and

smooth margins. Microscopically: endometrium poorly repre-

sented with diffuse atrophy from compression. The nodules (Fig-

ure 1: H), described macroscopically, appeared to be composed

of a proliferation of smooth muscle (desmin and smooth muscle

actin +) and showed no necrosis, a high mitotic index (<1/10

HPF), and nuclear atypia, negative for S100, CD10, and CD34;

focal positivity for p16 and p53, Ki67 5%. The morphological

and immunohistochemical appearance seem consistent with

leiomyomatosis of the uterine wall with a focal growth pattern

paravenous (intravenous leiomyomatosis).

The patient was discharged from the hospital without any early

postoperative complications. She will undergo close follow-up.

Discussion

The authors observed a patient with BML, which is an

extremely rare lesion characterized by usually multiple,

benign-appearing smooth muscle tumors of the lung [1,

2] in females with coexisting uterine leiomyoma [3]. The

entity is not described in the WHO blue book. Approxi-

mately 100 cases have been reported in the literature, and

the lungs were the most common site of metastases [5-8,

14, 15]. 

The nature of BML has been debated since it was first

reported in the English literature in 1939 [9]. In contrast to

the original hypothesis that this was a benign leiomyoma

colonizing the lung, some investigators believed it was a

low-grade leiomyosarcoma [15] while others argued that it

may represent primary pulmonary leiomyomatosis coex-

isting with a uterine leiomyoma. New evidence supports

the notion that BML is clonally derived from benign-ap-

pearing uterine leiomyomas [2]. 

The pathogenesis of this disease is unclear. Of the several

possible mechanisms, hormone-dependent tumor growth

might be most popularly accepted as spontaneous regres-

sion of the disease in pregnancy [16] and during the

menopause [11] has been reported. Generally, uterine

leiomyomas are known to be estrogen sensitive. In fact,

both estrogen and progesterone receptors were identified

in the lung tissues of the presented case, which is similar to

other cases, suggesting that the pulmonary lesions repre-

sented metastatic nodules from benign tumors [13]. 

Uterine leiomyoma is the most common gynaecological

neoplasm, with a prevalence of more than 50% of women

above the age of 30 years. The majority of uterine leiomy-

omas are benign, and malignant behaviour was presented

only in 0.13 to 6% of them [17]. 

Recently it has been suggested that BML is a result of

monoclonal, hematogenous spread of benign-appearing

uterine leiomyoma. The morphology, molecular, and im-

munohistochemical futures are characteristic of benign

neoplasms in spite of the metastatic potential. As was

shown in the presented case, as in others presented in the

literature [14], BMLs have a low mitotic rate and MIB-1

index supporting the low proliferate activity of these tu-

mours [12, 18–30].

Most of the BML patients have undergone a hysterectomy

0 to 24 years earlier [22] (in the presented case, the patient

had already performed a myomectomy ten years before). 

Patients are generally asymptomatic; therefore, the initial

detection of the disease derives from other examinations for

other purposes, like an annual health check examination.

Yet there are a few cases presenting with symptoms such as

dyspnea, dry cough, or chest pain [22, 23]. 

BML usually express estrogen and progesterone recep-

tors, and the specimens from the presented patient were

positive for sex hormone receptors [12, 15, 19-20]. This

observation led to treatment based on antihormonal ther-

apy and/or surgical resection [3, 12, 24-29].

Another new therapeutic option is tyrosine kinase inhi-

bition. An overexpression of c-kit was shown in low-grade

leiomyosarcoma and gastrointestinal stromal tumours, and

suppression by imatinib was beneficial. It was suggested

that this type of treatment might also be useful in BML pa-

tients [30].

It has also been postulated that BML may be the results

of vascular invasion of a uterine leiomyoma or it may be re-

lated to intravenous leiomyomatosis [13, 30].

In conclusion, the authors report here a rare case of

leiomyomatosis of the lung diagnosed in a 43-year-old

women with uterine intravenous leiomyomatosis. Despite

their histological benignity, these lesions have a strong

tendency to metastasize and are closely related to the so-

called BML. From a clinical point of view, the pulmonary

nodules of LWVI are stable or slow-growing. On the basis

of their histological and immunohistological features, a

unified histogenetic view of LWVI and BML of the uterus

is proposed. LWVI and BML may be the same patholog-

ical entity and microscopic vascular invasion may repre-

sent the metastatic mechanism of BML. LWVI seems to

be the precursor of BML [30].
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