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Abstract: Pulmonary benign metastasizing leiomyoma (PBML) represents a rare disease which is mostly
diagnosed in reproductive-age women with a hysteromyomectomy history. This disease could occur in any
age group, but more common in women of late fertility. And its clinical processes are closely linked to sex
hormone levels. Here we describe a case of PBML simultaneously diagnosed with uterine leiomyoma at
patient’s first visit without a hysteromyomectomy history. The patient was a 37-year-old woman presenting
with recurrent lower abdominal discomfort for more than half a year. No nausea, cough, dyspnea,
hemoptysis, or abdominal distension was found. Additionally, the menstruation of the patient was regular.
Image examinations confirmed a single solid pulmonary nodule in the right upper lobe, multiple fibroids
of the uterus, and left adnexal nodules at her first visit. Laparoscopic hysteromyomectomy and pulmonary
segmentectomy were sequentially performed with an interval of one month. Pathological ﬁndings were
consistent with benign metastasizing leiomyomas. Estrogen and progesterone receptors were positive
by immunohistostaining of the tumors. In conclusion, when confronted with female patients, who are at
childbearing age with or without a history of uterine fibroids surgery, with single or multiple lesions in the
lung that highly resemble metastatic tumors, but fail to find the primary malignant tumor clinically, the
possibility of PBML must be considered. And sequential surgical treatment could be arranged.
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Introduction
Pulmonary benign metastasizing leiomyoma (PBML) is
a rare disease that represents the most likely extrauterine
metastasis of uterine leiomyoma (1). The first case of
PBML was discovered and reported by Steiner in 1939 (2).
This disease could occur in any age group, but more
common in women of late fertility. And its clinical processes
are closely linked to sex hormone levels (3). Additionally,

most cases were discovered through chest radiographs or
chest computed tomography (CT) during routine medical
examinations without clinical symptom, while a small
number of patients had symptoms of cough, dyspnea, or
chest pain. However, it was difficult to diagnose PBML
only with imaging and laboratory diagnosis, which was
often misdiagnosed as pneumonia, bronchitis, tuberculosis,
or even metastatic lung cancer. Surgical lung biopsy is
the gold standard for diagnosis (2). Interestingly, most
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Figure 1 Computed tomography of a solid pulmonary nodule of the right upper lobe in the patient with benign metastasizing leiomyoma
(white arrow).

PBML cases had a history of hysteromyomectomy, and
the majority of them were diagnosed within 15 years after
hysteromyomectomy (3). Here we describe a case of PBML
simultaneously diagnosed with uterine leiomyoma at first
visit without a hysteromyomectomy history. We present
the following case in accordance with the CARE reporting
checklist (available at http://dx.doi.org/10.21037/tcr-202016).
Case presentation
A 37-year-old woman presented with recurrent lower
abdominal discomfort for more than half a year. No nausea,
cough, dyspnea, hemoptysis, or abdominal distension was
found. Additionally, the menstruation of the patient was
regular. There were no abnormalities in routine laboratory
examinations, tumor markers, and pulmonary function
tests. She had no medical, family, and psycho-social history
of relative diseases. This was her first visit to this issue,
and she had no relevant past interventions. All procedures
performed in studies involving human participants were in
accordance with the ethical standards of the institutional
research committee and the Helsinki Declaration (as revised
in 2013). Written informed consent was obtained from the
patient.
A contrast-enhanced thoracic CT scan revealed a
9 mm × 7 mm solid nodule in the right upper lobe with
shallow lobules at the margin, clear boundary, and obvious
enhancement; no enlarged lymph nodes in the mediastinum
and hila. And two radiologists considered it to be benign or
low-grade malignant (Figure 1). A gynecological ultrasound
indicated multiple fibroids in the uterus and left adnexal
nodules.
Laparoscopic hysteromyomectomy and left adnexectomy
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were performed on September 17, 2019. The gross
examination showed the surface cut of the tumor was
pale and tough, and its tissue had a whirlpool shape. The
postoperative pathology indicated uterine leiomyoma
(Figure 2A,B). The results of immunohistochemistry were
as follows: Ki-67 (1%, +), ER (+), PR (+), SMA (+), Des (+),
CD117 (−), CD34 (−), DOG1 (−), and B-Catenin (−). After
postoperative rehabilitation and follow-up examinations,
the patient received apical and posterior segmentectomy
(the location of the nodule was too deep to perform wedge
resection) by video-assisted thoracic surgery on October
21, 2019. The intraoperative frozen section demonstrated
a spindle cell tumor. The gross examination showed a pale
0.8-cm-diameter nodule with a clear boundary with normal
lung tissue. Postoperative pathological findings suggested
a leiomyoma (Figure 2C,D). And immunohistochemical
analysis revealed a result of SMA (+), Des (+), ER (+), PR
(+), Ki-67 (5%, +), CK7 (−), CD34 (−), STST6 (−), ALK
(−), CD68 (−). Therefore, this case was diagnosed as benign
metastasizing leiomyoma. Afterward, the patient received
a treatment of tamoxifen. No radiological evidence of
progressive disease and further distant metastasis were
found in a twelve-week follow-up. The patient had no
relevant symptoms and the prognosis was good.
Discussion
PBML is a rare benign tumor from the uterus, which
usually occurs in women of childbearing age (3). The
growth of this type of tumor mainly depends on the level
of estrogen and progesterone. Tumor progression is
stimulated by estrogen, and tumor regression is stimulated
by progesterone. The tumor could regress on its own after
pregnancy or menstruation stop (4).
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Figure 2 Hematoxylin-eosin staining showed (A: 100×, B: 400×) the uterine tumor cells were spindle like and arranged in a whirlpool shape,
(C: 100×, D: 400×) fusiform smooth muscle cells aggregated and arranged in a palisade form in the pulmonary tumor, and no atypia or
malignant cells existed.

Most PBML cases had a history of hysteromyomectomy,
and the majority of them were diagnosed within 15 years
after hysteromyomectomy (3). However, the pathogenesis
of this disease is still vague (3). The widely accepted theory
is hematogenous dissemination. The metastatic mechanism
may be that uterine surgery (including curettage,
hysteromyomectomy, hysterectomy, etc.) increases the
possibility of surgically induced hematogenous spread (5).
Nevertheless, this theory cannot explain this case. In this
case, the pulmonary nodule had appeared before uterine
surgery. And similar cases are extremely rare. Therefore,
the pathogenesis of PBML still needs further research.
Imaging examination is the main method to diagnose
PBML, which has been reported in the literature as solid
lung nodules. They are mostly round or quasi-circular with
uniform density, no calcification, clear and smooth borders,
no burrs, and lobules and cavities or not. Nodules could
increase in number and enlarge in size during follow-up,
but the growth rate is slow (6). Horstmann retrospectively
reviewed the imaging findings of 23 PBML patients and
found that bilateral multiple solid pulmonary nodules were
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the most common type (16 cases, 70%), of which a few had
lobules or cavities; followed by unilateral multiple masses
(4 cases, 17%), and single mass was the least (3 cases, 13%).
Diffuse miliary lung lesions and tracheobronchial stenosis
or obliteration were rare according to the literature.
Additionally, the bronchial epithelium, pleura, and
mediastinal lymph nodes were generally not involved by
PBML (7).
In this case, the CT manifestation of the lesion was
a small single solid nodule in the right upper lobe, with
shallow lobes at the margin. By imaging alone, it is not easy
to distinguish PBML from a lung metastasis of malignant
tumors. When confronted with female patients, who are at
childbearing age with a history of uterine fibroids surgery,
with single or multiple lesions in the lung that highly
resemble metastatic tumors, and fail to find the primary
malignant tumor clinically, the possibility of PBML must be
considered. The diagnosis of PBML depends on aspiration
biopsy or postoperative pathological examination as well as
immunohistochemistry (2).
As for the treatment, we followed the principle of treating
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tumors. First, we removed the uterine fibroids (which can
be regarded as the main lesion), and then removed the lung
metastasis (PBML). sequential resection reduced the trauma
to the patient compared with the synchronous surgical
treatment of all lesions. Both operations were minimally
invasive surgery to reduce surgical trauma. hormonal
manipulation after surgery was intended to consolidate the
outcome. The patient reported good recovery after the
operation and no obvious discomfort. However, we did
not innovate treatment methods and still were guided by
experience.
Like uterine leiomyoma, PBML is also a hormonedependent lesion with positive expression of estrogen
receptor and progesterone receptor by immunohistochemical
examination. Besides, many studies reported that hormonal
therapy was effective (8,9). However, surgical treatment
should be preferred for resectable cases. And all patients
should have long-term follow-up for changes in sex hormone
levels and lung conditions postoperatively.
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