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A case of pulmonary benign metastasizing leiomyoma:
clinicopathologic, immunohistochemical, and PET/CT analyses
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Abstract: The pulmonary benign metastasizing leiomyoma (BML) is an extremely rare disease case,
of which the pathogenesis was not elucidated. The accumulation of additional case reports and analyses
is needed. A case of pulmonary BML is presented. A 48-year-old asymptomatic female patient that
underwent a hysteromyomectomy 11 years ago was found to have abnormal shadows on a chest X-ray
during a regular health check-up in 2012. Multiple nodular was observed in both lungs and uterine under
computed tomography (CT) examination. Transbronchial lung biopsy surgery with a resection of the
lesion was performed. The results revealed the pulmonary nodule was formed by benign smooth muscle
cells which displayed very low mitotic activity. The samples showed highly positive signals for a-smooth
muscle actin (aSMA), Desmin and Vimentin. Estrogen receptor (ER) and progesterone receptor (PR)
were also immunoreactive positive. HMB-45, CD117 (C-kit) and S-100 were found to be negative with
low Ki-67 index in the tumor cells. The pathological diagnosis was pulmonary BML. A total hysterectomy
with adnexectomy were performed for the multiple uterine leiomyomas and pulmonary BML one week
after diagnosis was made. From then on, the pulmonary nodules in both lungs were stable in 7 years
postoperation, based on chest CT scan. When a solitary lung nodule is detected in a patient with a history
of uterine leiomyoma, as an option, pulmonary BML, accurately diagnosing and proper treatment to has

important implications for clinical outcome.
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Introduction

Benign metastasizing leiomyoma (BML) is an extremely
rare case, which often occurring in the lungs of women with
a history of uterus leiomyoma (1). The pathogenesis of this
disease was not elucidated. In most cases, there is a previous
history of total hysterectomy or myomectomy for uterine
leiomyoma. Generally, the lesions are asymptomatic, slow-
growing. And because of impercipient, they were usually
misdiagnosed and underwent with improper treatment. To
date, the origin of the tumor remains controversial, and the
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concept of metastasizing leiomyoma is still elusive. Some
medical literature supports the concept that BML originates
from an antecedent uterus leiomyoma. For more clinical
support, the accumulation of additional case reports and
analyses is needed.

Case presentation

A case of lung leiomyoma is reported, a 48-year-old
female patient with a history of myomectomy for uterine
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leiomyoma 11 years ago. The patient was admitted
for further examination of scattered shadows in both
lungs that were found incidentally on the chest X-ray
radiograph during a regular checkup in February 2012.
A chest computerized tomography (CT) and positron
emission tomography-computerized tomography (PET-
CT) were also performed. The patient was found to have
a myomectomy in 2001, with a pathological diagnosis of a
uterine smooth muscle tumor. During return visits, uterine
leiomyoma was detected by B sonography, with maximum
size of 3.7 cm in 2009, and 6.0 cm in 2012 (data not shown),
without any treatments.

Multiple small solitary nodules with clear demarcations
were detected in both lungs through CT (Aquilion 64,
Toshiba Medical Systems, Tochigi, Japan) examinations.
The diameter of maximum lesion from the left upper lobe
was 3.0 cm. No abnormal fluorodeoxyglucose were detected
in the suspicious nodules under PET-CT (Discovery LS,
GE Medical Systems Co Ltd., USA) examinations. The
standard uptake value (SUV) value of these nodules was
only around 1.7 (Figure 1) (SUV <2.0, benign lesion).
The other clinical examination was unremarkable, results
from routine laboratory examinations were also normal
(data not shown). The diagnosis of suspected pulmonary
metastasizing leiomyoma was drawn.

The patient underwent transbronchial lung biopsy of the
lesion in March of 2012. The maximal lesion from the left
upper lobe was resected for pathologic diagnosis. The cells
from the samples were found to be benign in appearance
and were fully differentiated with intraoperative frozen and
postoperative pathological examination (Figure 24). The
cells showed spindle-like morphology and had abundant
clear cytoplasm with distinct cell borders. The mitotic
activity of the cells was low (<0-1/10 high-power fields), and
had no cytological cellular atypia. No tumor cell necrosis
or degeneration were noticed on the gross or microscopic
examination (Figure 24). No obvious changes were found
in uterine tissue of leiomyoma from 2001 and 2012, and
no malignant features were observed in these samples
(Figure 2B,C).

Positive signal of immunostaining o-smooth muscle actin
(aSMA), Desmin, Vimentin, estrogen receptor alpha (ERo)
and progesterone receptor (PR) (1:200; Long Island Biotec.
Shanghai, China) were detected in the immunostaining
of examined pulmonary nodule tumor cells, compatible
with tumor arising from the uterine smooth muscle. The
spindle cells showed diffuse immunopositivity for aSMA
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(Figure 34,B,C), ERa (Figure 3D,E,F), PR (Figure 3G,H,]),
but neither nuclear atypia nor mitotic activity were identified.
The neural tissue marker S-100, lymphangioleiomyomatosis
cell marker HMB-45 and CD117 (c-Kit) (1:200; Long
Island Biotec., Shanghai, China) were negative. The
proliferation index defined by Ki-67 immunostaining (1:200;
Long Island Biotec., Shanghai, China) was very low, at
approximately 1% (Figure 37,K,L). A diagnosis of BML was
made based on clinical, radiological, histological features as
well as immunophenotype of the lesion.

In consideration of that, the tumors would have
changed their morphology to frank sarcoma if they had
recurred several times, one week later, the patient accepted
panhysterosalpingo-oophorectomy without any therapy
except calcium supplement. The patient was discharged
from the hospital without any early postoperative
complications. Her current general condition was
satisfactory without any radiological evidence of recurrent
disease or distant metastases. Until now, there has been no
recurrence and the patient remain asymptomatic. Besides
before bilateral salpingo-oophorectomy (Figure 44,4’),
the patient underwent the chest CT scan at 19 months
(Figure 4B,B’), 28 months (this and thereafter, CT scan by
Neviz64e, Shenyang Neusoft Medical System Co. Ltd.
Shenyang, China) (Figure 4C,C”), 48 months (Figure 4D,D’),
60 months (Figure 4E,E’), and 77 months (Figure 4EF")
of postoperation. On repeat image measuring, the nodules
showed regular morphology, well demarcated margin,
without exudation nor infiltration, and remained unchanged
in 7 years. The diameter of the big oval nodule in left lung,
which homogeneous solid soft tissue shadow, was seemingly
decreased, but not significant, simultaneously without
obvious morphological change (7able I). Liquefied necrotic
sign, cavitary or cystic, has not been observed.

Discussion

In 1889, Krische reported the first case in which
fibromyomas of the uterus was found metastasized to many
parts of the body. Later in 1939, Steiner et 4/. reported the
first fibroleiomyoma case that showed benign appearance
and transferred from the uterus to the lung (1). Several
similar reports were published afterwards, and this disease
was later renamed to ‘benign metastasizing leiomyoma’.
Pulmonary BML is an extremely rare disease in which tissue
from a benign uterine leiomyoma is detected as a solitary
nodule or as multiple nodules in lungs of the patients with a
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Figure 1 Chest Positron emission tomography-computerized tomography (PET-CT) scan in 2012. Images were presented and viewed in

column A, coronal; column B, sagittal; column C, transaxial; and A”, B”, C”, PET-CT fusion images. CT shows multiple nodules in both
lungs, the diameters of maximum lesion (+) from the left upper lobe (A, B’, C’) was 3.0 cm. PET did not show abnormal fluorodeoxyglucose
uptake in suspicious nodules (+), the SUV value was about 1.7 (A, B, C, A”, B”, C”).

© Translational Cancer Research. All rights reserved. Transl Cancer Res 2019;8(6):2496-2503 | http://dx.doi.org/10.21037/tcr.2019.10.02



Translational Cancer Research, Vol 8, No 6 October 2019

2499

Figure 2 Histopathologic examination of the resected uterine and pulmonary leiomyoma showed a tumor consisting of well-differentiated

spindle-shaped cells with intervening collagen (HE, x200). Either uterine tissue of leiomyoma from 2001 and 2012, or pulmonary needle

biopsy showed spindle-shaped smooth muscle cells with non-atypical nuclei and eosinophilic cytoplasm proliferated in an anastomosing

fascicular pattern. No malignant features were observed in these samples. (A) Pulmonary leiomyoma; (B) uterine leiomyoma in year 2012; (C)

uterine leiomyoma in year 2001. UTE, uterine; PUL, pulmonary.

previous history of hysterectomy of uterine leiomyoma.

Majority of the pulmonary BML patients are
asymptomatic, or non-specific, such as cough, dyspnea, and
chest pain. Normally it is detected incidentally on routine
chest imaging. It has been reported that the average age of
patients with BML is 48 years old, and it takes 3 months to
26 years to detect nodule detection after hysterectomy (2).
Although Tsunoda ez 4. (3) reported one case of BML of
the lung complicated with primary lung cancer, all other
cases reported experienced a benign process and had good
progress.

The underling pathogenesis of BML is not clearly
understood. It was reported that uterine leiomyoma is
depended on hormones (1,4). ERa and PR in case of
BML usually have high expression, and drugs such as
GnRH-a, progestin or ovariectomy can make the lesions
regress or remain stabilized, suggesting that estrogen and
progesterone may play an important role in the course of
the pathogenesis.

Making the diagnosis of BML is very difficult.
Confirming smooth muscle origin and the positivity of
ERa and PR via immunohistochemistry remains paramount
to establishing the diagnosis. In this case, the cells from
the biopsy samples showed spindle like shapes, and was
found to have no mitotic activity or nuclear atypia. The
examined cells showed strong aSMA signal, indicating the
cells were smooth muscle origin. Moreover, the cells were
negative for CD117, which excluded the possibility of extra-
gastrointestinal stromal tumor. The absent of S100 in the
cells, make it unlikely for the tumor to be neural origin.
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Positive signal of ERa and PR suggests these tested cells
were uterine smooth muscle cells.

At present, there is no existing consensus guideline
for BML treatment. Conservative approach is normally
suggested for this asymptomatic disease. Therapy regime of
this disease include careful observation, surgical resection,
hysterectomy and bilateral oophorectomy with antiestrogen
management, progestins, aromatase inhibitor and or
medical castration using luteinizing hormone-releasing
hormone analogs (5). Treatment with oophorectomy or
agents that decrease estrogen or progestins has resulted in
tumor regression (6). Till today, surgery combined with
hormone therapy is regarded as the best treatment of BML
(7,8). In pulmonary BML cases, radical surgical resection
is conducted as the primary treatment. For unresectable
cases, aromatase inhibitor (9), or long-acting GnRH
analogs therapy are suggested as they are proved to suppress
the endogenous gonadotropin secretion that is necessary
for gonadal steroid production. According to Duncan
et al. (10), ovariectomy or GnRH-a therapy after making
diagnosis by transbronchial lung biopsy is one good choice
of treatment, which minimizes the invasion, effective and
safe. A standard strategy remains to be established for the
treatment of this disease. But as the clinical course of BML
varies among cases, specific treatment approaches should be
considered (11,12).

Conclusions

The incidence of BML is considerably low. However, it still
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Figure 3 Immunohistochemistry of the uterine tumor and the lung nodule (x200). (A,B,C) The tumor cells were diffusely positive for
a-smooth muscle actin (aSMA); (D,E,F) the nuclei showed positive staining for estrogen receptor alpha (ERa); (G,H,I) the nuclei staining
was positive for progesterone receptor (PR); (J,K,L) immunostaining for Ki67. UTE, uterine; PUL, pulmonary.
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Figure 4 Chest CT scan showed multiple nodules in both lungs decreased. The CT scans were acquired before bilateral salpingo-
oophorectomy (A, A’) and postoperation at 19 (B, B’), 28 months (C, C’), 48 months (D, D’), 60 months (E, E’), and 77 months (F, F).
(A-F) Transaxial images of lung window, showed the nodules regular morphology, well demarcated margin, without exudation nor infiltration;
(A’-F’) soft tissue window, displayed an oval homogeneous solid soft tissue nodule, the decreasing of the diameter of the big nodule in
left lung was not significant, nor obvious morphological change. And C’ (contrast enhancement), the nodule was uniformly moderate

enhancement. The number of pulmonary nodules in both lungs did not change.
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Table 1 The temporal variation of the big nodule in the left lung
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Date
Variables
Feb 10, 2012 Sep 14, 2013 Jun 25, 2014 Feb 29, 2016 Mar 23, 2017 Aug 14, 2018
TRS (mm) 20.65x17.22 18.84x13.94 18.37x13.42 19.93x13.83 19.24x12.32 19.69%x14.36
MPR (mm) No 21.38x13.50 20.06x13.41 19.41x13.76 20.06x13.97 20.94x14.42
CT value (HU) 38.33* 25.59+8.27* 42.75+4.49 37.5+£3.77 38.4+4.64 37.6+~4.8

*, the data were based the former CT machine, so they were not comparable. TRS, transverse; MPR, multi-planar restructure; HU,

Hounsfield unit.

should be considered if a reproductive or postmenopausal
woman presents solitary or multiple pulmonary nodules
in lung, when the patient has operation history of uterine
leiomyoma. Even if the patient is asymptomatic. Long-term
close radiological surveillance is required with either CT or
MRI for patients with BML to monitor for early detection
of recurrence or distant metastases (13,14).
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