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Introduction

Benign metastasizing leiomyomas (BML) are rare tumors 
which mainly occur in premenopausal women. Additionally, 
it has been reported in post-menopausal women, although 
extremely rarely (1,2). BML is often associated with distant 
metastases from the uterus, and lung metastases are the most 
common site of metastases (3,4), and this is usually called 
pulmonary benign metastasizing leiomyoma (PBML). The 
onset of the disease is undetectable (5). Most patients have 
no symptoms (6), and rarely, patients are symptomatic with 

cough, dyspnea, chest pain, pneumothoraces, or hemoptysis 
(7-9). PBML is quite difficult to diagnose by simple medical 
imaging or physical examination, and previously, it was 
often misdiagnosed as pneumonia, bronchitis, pulmonary 
tuberculosis, or metastasizing lung cancer. Therefore, 
lung biopsy is the only way to confirm this disease, and 
histopathologic and immunohistochemical staining is the 
standard diagnostic procedure for PBML. In this case 
report, we present the complete laboratory examination and 
imaging and pathological data of pulmonary and uterine 
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tumors including the clinical pathology, imaging features, 
bronchoscopy results, immunohistochemical staining 
features, diagnosis, and treatment. In addition, we have 
reviewed the literature associated with PBML.

We present the following case in accordance with the 
CARE reporting checklist (available at http://dx.doi.
org/10.21037/apm-20-878). 

Case presentation

A 45-year-old woman presented with multiple pulmonary 
nodules by chest computed tomography (CT). She had 
no cough, sputum, dyspnea, hemoptysis, chest pain, fever, 
or other symptoms. Thirteen years ago, she underwent 
hysteromyomectomy immediately after cesarean. The 
patient had regular menstruation since 13 years of age 
that occurred every 27–28 days for 6–7 days. Routine 
blood test showed that hemoglobin was 88 g/L, and 
the number of red blood cells was 4.26×1012/L. Other 
laboratory examinations were almost normal. The blood 

sedimentation rate, C-reactive protein, procalcitonin, blood 
biochemistry, and blood coagulation function were within 
the normal range. Serum concentrations of cancer markers 
such as carcinoembryonic antigen, neuron specific enolase, 
cytokeratin 19 fragments, and pro-gastrin-releasing peptide 
were within normal limits. The sputum and alveolar lavage 
fluid were free of bacteria, fungi, and tuberculosis. The 
chest CT (Figure 1) revealed multiple nodules of different 
size. In enhancement CT after injection of contrast agent 
(Figure 2), there was no enhanced lesion in the arterial 
phase and no mediastinal and hilar lymphadenopathy. The 
results of bronchoscopy were normal (Figure 3).

The pulmonary diseases are difficult to diagnose. 
Percutaneous lung biopsy under CT was used for 
pathological examination. Hematoxylin eosin (HE) staining 
(Figure 4) showed spindle-shaped smooth muscle tumor 
cells. Immunohistochemical staining (Figure 5) showed 
smooth muscle antibody (SMA) (+), desmin (+), vimentin 
(+), estrogen receptor (ER) (+), progesterone receptor 
(PR) (+), HMB-45 (−), CD34 (−), S-100 (−), and Ki-67 
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Figure 1 Chest CT scan. (A) Diffuse miliary shadow in both lungs; (B) the mediastinal window scan also shows multiple nodules. CT, 
computed tomography.

Figure 2 No enhancement in arterial phase under enhanced chest CT. CT, computed tomography.
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Figure 4 Pathological findings in the right lung through percutaneous lung biopsy by HE staining showed spindle smooth muscle cells of 
different differentiations. The cell morphology was consistent, without atypia and mitoses (A, ×10; B, ×20; C, ×40).

Figure 3 Fiberoptic bronchoscopy showed smooth bronchial mucosa, no abnormality seen.

positive rate of about 1%. Combining patient’s medical 
history with the examination results, she was diagnosed 
with PBML. Color doppler ultrasound was performed. 
Several hypoechoic regions were found in uterine bodies 
and cavity. All procedures performed in studies involving 
human participants were in accordance with the ethical 
standards of the institutional and/or national research 
committee(s) and with the Helsinki Declaration (as revised 
in 2013). Written informed consent was obtained from the 
patient for publication of this study and any accompanying 
images.

Treatment and follow-up

Bilateral adnexectomy with hysterectomy was performed. 
Postoperative pathology showed 12 leiomyomas of 
different sizes (0.4–2.8 cm in diameter) in the subserous, 
intermuscular, and submucous regions (Figure 6). After 
3 months of follow-up, the patient had no respiratory 
symptoms. Chest CT (Figure 7) showed a reduction in 
lung nodules. The timeline (Figure 8) shows the patient’s 
diagnosis and treatment process.

Discussion

Hysteromyoma is a common gynecologic benign tumor 
which mostly occurs in women over 30 years of age. Distant 
metastases are very rare. Most of the patients have a history 
of uterine leiomyoma surgery. Lung is the most common 
metastatic organ. Extra-pulmonary organ metastasis to 
organs such as skin, soft tissue, omentum, inferior vena 
cava, right atrium, lymph node, and skeletal muscle may 
occur at the same time or after lung metastasis (10-13). 
The lung lesions are usually identified several years (from 
1 month to more than 20 years) after hysterectomy or 
myomectomy, and the growth rate of these tumors is 
slow (14). The patient in this study was found to have 
pulmonary nodules 13 years after myomectomy. PBML 
is a rare benign metastatic disease, and its pathogenesis is 
still controversial and conjectural. Related studies suggest 
that it is transmitted from uterine tissues through lymph or 
blood, and this has been supported by molecular studies (15).  
Wu et al. (16) used parallel sequencing and genome-wide 
copy number to detect lung and uterine leiomyoma in 
synchronized tissue samples. It was found that the somatic 
mutation and copy number aberrations were the same in 
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Figure 5 Groups of immunohistochemical staining results (×100). (A) Strong positivity for desmin throughout the tumor suggested that the 
tumor was derived from smooth muscle; (B) strong positivity for the estrogen receptor (ER) throughout the tumor suggested that the tumor 
cells originated in the uterus and were regulated by the ER; (C) strong positivity for the progesterone receptor (PR) throughout the tumor 
suggested that the tumor cells originated in the uterus and were regulated by the PR; (D) strong positivity for SMA showed that the tumor 
was derived from smooth muscle; (E) weak positivity for Ki-67 (1%) suggested that the low proliferation index of tumor cells; (F) negative 
for CD34+ suggested that the tumor cells was not malignant angiogenic.

Figure 6 Uterine tumor by HE staining showed spindle smooth muscle cells (A, ×10; B, ×20; C, ×40).

paired pulmonary and uterine leiomyomata. Moreover, 
similar chromosomal aberrations were found in 2 sites (17) 
which confirmed the genetic relationship between these 
lesions. Several studies have shown that PBML has the 
same clonal origin as primitive uterine leiomyoma (16-19). 
A potentially deleterious somatic heterozygous mutation 

in the bone morphogenetic protein 8B gene may play a 
facilitatory role in the metastasis of BML (20).

The growth of PBML mainly depends on the hormones 
estrogen and progesterone since estrogen and PRs are 
positive in most cases (21). The tumor progression is 
stimulated by estrogen and suppressed by progesterone. It 
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regresses spontaneously after pregnancy or menopause (22).  
The onset of PBML is undetectable, and most are 
found during physical examination. Most patients 
are asymptomatic or have mild symptoms of cough, 
expectoration, and chest tightness (7,23). Chest pain, 
pneumothorax, and hemoptysis may occur when the tumor 
increases in size (24,25). A PBML patient, who suffered 
from respiratory failure, presented with bilaterally or 
voluminous pulmonary and pleural lesions with miliary 
nodular pattern in the lungs (26,27). 

Typical radiological findings of BMLs show numerous 

well-circumscribed solid pulmonary nodules of different 
sizes that are scattered within the bilateral, unilaterally 
bilateral, or unilaterally normal lung tissues but with no 
calcification or contrast enhancement (1,28). A few cases 
may present as broad miliary nodules in both lungs, similar 
to the imaging features of miliary tuberculosis (26). Scarce 
imaging features including single or multiple cystic and 
vacuolar cavities are found in the lungs (29,30). Nodules 
with diffused distribution in the bilateral lung with thin-
walled cystic lesions and imaging features similar to 
lymphangioleiomyomatosis are rarely found (31). The 
present case was characterized by multiple solid nodules 
of different sizes in both lungs with no enhancement on 
enhanced chest CT scan. The imaging features of PBML 
should be distinguished from malignant metastasis of lung, 
primary lung cancer, lung tuberculosis, sarcoidosis, and 
lymphangioleiomyomatosis. 18-FDG-positron emission 
tomography (PET)/CT imaging is significant in the 
differential diagnosis of PBML and malignant diseases (4).  
We reviewed the literature for PET/CT findings in 
published cases of PBML. In 33 cases, there was no or 
little FDG uptake, while in three cases, there was uptake. 
On study reported that several patients demonstrated 
quiescent clinical course with a lack of 18-FDG uptake, 
and one patient exhibited aggressive cell proliferation with 
high uptake of 18-FDG (32). However, the sensitivity 
of PET-CT to small pulmonary nodules was poor, and a 
slight increase in metabolic values could not completely 
exclude malignant tumors. The case of primary lung 
adenocarcinoma with PBML indicates that one needs to be 
vigilant in the case of multiple pulmonary nodules (33,34). 
The misdiagnosis can be avoided by early pathological 
examination.

BA

Figure 7 Chest CT examination indicates that pulmonary nodules are smaller than the anterior after three months. CT, computed 
tomography.

Past medical history: 13 years ago, she uderwent hysteromyomectomy 
immediately after cesarean

Current symptoms: no cough, sputum, dyspnea, hemoptysis, chest pain, 
fever, or other symptoms

Dagnostic test results : The chest CT revealed multiple nodules 
of different size with no enhanced lesion and no mediastinal and 

hilar lymphadenopathy. The results of bronchoscopy were normal. 
Pathological results of lung biopsy showed spindle-shaped smooth 
muscle tumor cells, immunohistochemical staining showed smooth 

muscle antibody (SMA) (+) , Desmin (+), Vimentin (+), estrogen receptor 
(ER) (+), progesterone receptor (PR) (+), HMB-45 (−), CD34 (−), S-100 (−), 

and Ki-67 positive rate of about 1%

Interventions: Bilateral adnexectomy with hysterectomy was performed, 
postoperative pathology showed 12 leiomyomas of different sizes (0.4–2.8 cm 

in diameter ) in the subserous, intermuscular, and submucous

Follow-up events: 3 months later, the patient had no respiratory symptoms. 
Chest CT showed a reduction in lung nodules

Figure 8 The timeline of patient diagnosis and treatment.
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Pathology combined with immunohistochemistry is 
the key for diagnosing PBML. According to the size and 
location of pulmonary nodules, CT-guided lung biopsy 
or surgical resection should be selected. PBML has the 
same histological characteristics as uterine leiomyoma 
under microscope and presents as spindle smooth muscle 
cells, arranged in crossover or diffuse bundles, with no 
significant nuclear abnormalities, mitosis, or necrosis in the 
tumor cells (35). However, these morphological features 
are not specific because many mesenchymal tumors and 
epithelial tumors can have similar aspects. Therefore, 
immunohistochemistry is the key to accurate diagnosis. The 
typical immunophenotypes of PBML cells include SMA 
(+), desmin (+), ER (+), and PR (+), whereas Ki-67 index is 
generally less than 1%. Other smooth muscle tumors such 
as uterine leiomyosarcoma have similar immunophenotypes, 
but may have high cellular heterogeneity, necrosis, and 
mitotic index, in addition to lack of ER and PR expression. 
The morphology of solitary pulmonary fibrous tumor is 
similar to PBML, but its CD34+ expression is positive, and 
ER and smooth muscle markers are negative. In recent 
years, pathological, immunohistochemical, and genetic 
studies have revealed the pathogenesis and characteristics of 
the disease. In this study, the pathological specimens of the 
lung and uterus confirmed the homology of the disease. 

There is no standard treatment or definite treatment 
guidelines for patients with BML because of the extremely 
low incidence of the disease. Previously, surgery and 
hormone therapy were used. For single or multiple 
pulmonary lesions, surgical resection is effective, and rare 
recurrent nodules were reported (36). Generalized hormone 
therapy is designed to regulate estrogen and progesterone 
levels in patients including adnexectomy and oral 
medication. Adnexectomy can control tumor growth and 
can be used for treating premenopausal women (37). Drug 
therapy has been shown to reduce the size of the tumor and 
improve the pulmonary function of patients who cannot 
be undergo surgery (7,23,38). However, most follow-up 
results demonstrated that the lung nodules were stable or 
reduced in size, and complete remission was not reported. 
In clinical work, we should choose individualized treatment 
and patient monitoring.

Conclusions

In summary,  the management of  PBML is  in the 
exploratory stage because of low incidence of this disease. 

The possibility of PBML should be considered in women 
who have a history of hysteromyoma and subsequently, 
nodular lesions are found in the lung. The medical history 
and clinical examination data should be used to establish 
the pathology and origin of the disease as early as possible. 
In addition, individualized treatment and long-term 
surveillance is important to prevent disease progression. 
This study is of great significance as the results will be 
helpful in diagnosing and treating future PBML cases.

The strengths and limitations of this case report

Detailed previous medical history, comprehensive 
examination and multi-disciplinary collaboration are the 
key elements of the diagnosis, the shortcoming is that the 
estrogen and progesterone values of patients before and 
after surgery are not monitored.
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