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Abstract: Pulmonary benign metastasizing leiomyoma (PBML) is a type of benign metastasizing leiomyoma (BML), which 

metastasizes to lungs. In view of the rarity and nonspecific imaging characteristics of PBML, this condition is easily 

misdiagnosed as malignant lung cancer. This is a case report of a 39-year-old lady in whom multiple bilateral lung nodules 

were found during a health checkup and was diagnosed with PBML. The patient had recurrent uterine fibroids and underwent 

myomectomy twice, 7 years and 3 years ago, respectively, before the diagnosis of PBML was made. This patient was 

asymptomatic, and regular examinations were normal. Her laboratory investigations were all within normal range. Computed 

tomography (CT) showed multiple nodules in bilateral lungs. In order to confirm the disease, thoracoscopic nodule resection 

and tissue biopsy were performed. Hematoxylin eosin (HE) staining showed spindle-shaped cells, while 

immunohistochemical staining revealed positive for desmin, smooth muscle actin (SMA), estrogen receptor (ER), and 

progesterone receptor (PR), which are all PBML markers. The patient was followed-up without any further treatment. After 

8 months of follow-up, CT scan revealed an increased number of nodules. This is unique case because of the recurrence of 

uterine fibroids, which means that the patient is susceptible to it. Our report may give a new insight to the relationship between 

the susceptibility of uterine fibroids and the onset and progression of PBML. 
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1. Introduction 

Benign metastasizing leiomyoma (BML) is a rare disease that mainly occurs in premenopausal women who 

have had history of myomectomy [1]. The most common metastatic site of BML is the lung, which is also 

referred to as pulmonary benign metastasizing leiomyoma (PBML) [2]. The onset time of PBML ranges 

from 3 months to 20 years after myomectomy, with an average time of 14.9 years [3]. Since it lacks specific 

characteristics, PBML is diagnosed by taking several factors into account, including the medical history, 

clinical manifestations, imaging features, and pathological examination [4]. There are many hypotheses 

proposed in attempt to explain the origins and pathogenesis of PBML; however, there is no one satisfactory 

theory that can explain the etiology and pathogenesis of PBML.  

A unique case of PBML, whereby the patient had recurrent uterine fibroids and underwent 

myomectomy twice, is discussed in this paper in an attempt to give a new insight to the relationship among 

uterine fibroids, PBML, and hormones. 
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2. Case presentation 

A 39-year-old Chinese lady was admitted to The Affiliated Hospital of Yunnan University in November 

2020 due to an increasing number of lung nodules, which had been detected a year ago. She had no obvious 

symptoms, such as cough, hemoptysis, chest pain, and dyspnea. In July 2019, multiple nodules were found 

in both her lungs (Figure 1A) during a health checkup in a local hospital, and further follow-up was 

recommended instead of specific treatment. After a year later, CT scan showed that the nodules increased 

in number (Figure 1B). Hence, she was admitted to our hospital for further diagnosis and treatment.  

 

    
Figure 1. Chest CT images; (A) A CT scan image showing multiple lung nodules in July 2019; (B) A CT scan image showing 

that the nodules had enlarged and increased in number in November 2020 

 

In 2013, she was diagnosed with uterine fibroids in a local hospital and underwent myomectomy. After 

surgery, she delayed going to the hospital for timely clinical check. In May 2017, she was diagnosed with 

recurrence of uterine fibroids and underwent the second myomectomy in a local hospital. Half a year after 

the second myomectomy, ultrasound examination was done with no uterine fibroids found (Figure 2A). 

However, in March 2020, her uterine fibroids recurred once again, and she was diagnosed with recurrent 

uterine fibroids via ultrasound imaging (Figure 2B). 

 

   
Figure 2. Ultrasound images of the uterus; (A) No uterine fibroids were found during ultrasound examination in November 2017; 

(B) Fibroids were found in the posterior wall of the uterus in March 2020 

 

She denied a history of diabetes, hypertension, coronary artery disease, and infections. She had no 

history of smoking or family history of lung disease. Her complete blood count, hemoglobin, tumor markers 

(CEA, CA125, CA15-3, etc.), electrocardiogram (ECG), and echocardiography were normal. A CT scan of 

the chest was done for the patient in our hospital. The images suggested the presence of multiple nodules 

in bilateral lungs, in which the largest was located in the inferior lobe of the left lung with a size of 1.0*1.5 

mm (Figure 3). The initial diagnosis made was multiple lung metastases.  
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Figure 3. Chest CT images after admission 

 

In order to further confirm the diagnoses, thoracoscopic nodule resection of the middle lobe of the right 

lung and subsequent tissue biopsy were performed. Hematoxylin eosin (HE) staining showed spindle-

shaped cells without nuclear atypia (Figure 4), while immunohistochemical staining was positive for 

desmin (+), smooth muscle antibody (SMA) (+), estrogen receptor (ER) (+), and progesterone receptor (PR) 

(+) (Figure 5).  

 

 
Figure 4. HE staining of nodule tissues taken from the middle lobe of the right lung (×400) 

 

  
Figure 5. Immunohistochemical staining of nodule tissues taken from the middle lobe of the right lung (×400) 
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With comprehensive consideration of the patient’s medical history, clinical manifestations, and 

examination results, this patient was diagnosed with PBML. Since there were no obvious symptoms, and 

there were only multiple tiny nodules, the patient was followed-up. In July 2021, 8 months after being 

diagnosed with PBML, CT scan was done for the patient, revealing that the nodules increased in number 

compared with 8 months ago (Figure 6).  

 

 
Figure 6. A CT scan image of the chest during follow-up 8 months after diagnosis 

 

3. Discussion  

PBML is a rare disease and most of the facts about this disease are derived from case reports. In 1939, 

Steiner PE first reported a patient who was found with multiple nodules in the lungs during postmortem 

examination; this was the first report about PBML [5]. Now, after about a century, we know that PBML, a 

type of BML, is a disease with benign histological manifestations, usually occurring in premenopausal 

women. By analyzing patients’ medical history, most patients with PBML have a history of uterine fibroid 

treatment. PBML often has no specific symptoms or radiological findings. Hence, it is easily misdiagnosed 

as metastasis if only its imaging features are taken into account. This is because its imaging features are 

similar to those of metastatic tumors. Histology is the key to make a definite diagnosis of PBML. By 

analyzing tissue sections, well-differentiated smooth muscle cells could be seen in HE staining and relative 

biomarkers could be tested positive in immunohistochemistry staining [6]. In order to make an accurate 

diagnosis, medical history, especially gynecological surgery experience, radiological examination, and 

histological examination, need to be considered.  

PBML patients often have a history of myomectomy [3,7]. Uterine fibroids are benign tumors that are 

common and occur in over 70% of women [8,9]. It usually occurs in women of bearing age and may shrink 

in postmenopausal women. ER and PR, the receptors of estrogen and progesterone, which have been 

considered as the key factors of uterine fibroids, are expressed in uterine fibroid tissues [10,11]. Interestingly, 

the age of onset and existence of ER/PR in uterine fibroids are similar to PBML [12,13]. Hormone therapy is 

a major treatment for uterine fibroids besides surgery; in some reports, it is also effective for PBML [14,15]. 

All these evidences link the occurrence and development of PBML with uterine fibroids. A well accepted 

hypothesis to explain the etiology of PBML is the transfer of smooth muscle cells from the uterus to distant 

sites, including the lungs, through blood vessels or the lymphatic system [16]. However, this hypothesis does 

not provide explanation for PBML patients who do not co-present with uterine fibroids [17]. Understanding 

the clinical manifestations and pathologies between these two diseases, we have reason to believe that there 

exists a more common pathogenesis. The majority of PBML patients who were previously reported had 

undergone myomectomy only once. Here, we report a patient who underwent myomectomy for uterine 

fibroids twice before the diagnosis of PBML was made, in which the onset time is shorter than average. 
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Moreover, after 8 months, during her follow-up, the size of the lung nodules had increased. This clinical 

phenomenon suggests the patient’s susceptibility to uterine fibroids and the progression of PBML. With 

comprehensive analysis of the close relationship between uterine fibroids and PBML, the patient’s 

susceptibility to uterine fibroids, and the shorter onset time, we believe that there is a correlation between 

the onset frequency of uterine fibroids and the onset time and progression of PBML. Additionally, we think 

that hormones may play an important role in this process. However, since the pathogenesis of PBML is 

complex, more research needs to be done to confirm our hypothesis.   

In summary, this is a case report of a patient with PBML, who had recurrent uterine fibroids and 

underwent myomectomy twice. The etiology of PBML is not clear up to now. Based on our case, we 

propose that the onset time and progression of PBML may be related to an individual’s susceptibility to 

uterine fibroids, and hormones may play an important role in this process.  
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