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Abstract
Benign metastasizing leiomyoma is a very uncommon clinicopathologic entity with unknown
molecular pathogenesis. We present a case of a 40-year-old woman who has a history of
surgical resection of a large uterine leiomyoma and then subsequently presented with benign
metastasizing leiomyomas to her lungs. Due to her tumor being estrogen receptor (ER) positive
and progesterone receptor (PR) positive, she was empirically treated with anastrozole with
sustained clinical benefit. Molecular studies with Foundation One testing showed low
mutational burden and mutational variants in five known cancer genes. Our findings have
important clinical and pathogenetic implication for metastasizing uterine leiomyoma.
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Introduction
Benign metastasizing leiomyoma (BML) is characterized by indolent clinical presentation with
metastatic leiomyoma nodules [1]. Most presentations involve the lungs, but may also involve
lymph nodes, heart, brain, skin, and eye [2-4]. For the majority of the time, patients presented
without symptoms and have incidental findings of small pulmonary nodules on chest X-ray or
computed tomography scan (CT scan), but also sometimes presented with coughs, shortness of
breath, hemoptysis, pleural effusions, or pneumothorax [5-7]. The pathogenesis of BML has not
been clearly defined. The natural history of presentation of BML fits either possibilities, that
BML may be metastasis from uterine leiomyoma cells or in situ hormone-sensitive proliferation
of smooth muscle cells [8]. Many women have a history of prior hysterectomy for uterine
leiomyomas, which is consistent with the first hypothesis and others may not have prior
gynecological surgery, which is consistent with the second hypothesis [9]. On pathology, the
tumor appears benign, has low mitosis index, does not have evidence of anaplasia or necrosis,
and has minimal vascularization [10]. BML typically expresses estrogen and progesterone
receptors, favoring their potential uterine origin [11]. Potential treatments for BML include
close surveillance, surgical resection of metastatic nodules, and systemic hormonal approaches
targeting estrogen receptor/progesterone receptor (ER/PR) including hysterectomy with
bilateral salpingo-oophorectomy, ER/PR modulators, aromatase inhibitors (AI), and
gonadotropin-releasing hormone agonists [12-13]. To date, there have not been any
publications regarding molecular pathways or mutational analyses in BML to suggest novel
therapeutic approaches.
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A 59-year-old female presented on November 10, 2014, with shortness of breath. She did not
have significant past medical history other than a total hysterectomy due to uterine fibroids
many years ago. On presentation, a chest CT scan showed a large right pleural effusion. She had
thoracentesis and 1.2 liters of pleural fluid removed. Bronchoscopy showed atelectasis of right
lower lung lobe. All bronchial washings and biopsies were negative for cancer cells. Cultures
were also negative. About one month later, repeat chest CT scan showed a large loculated right
pleural effusion, with multiple bilateral pulmonary nodules concerning for metastatic disease
(Figure 1).

FIGURE 1: Chest CT scan 1/2015: Large right loculated pleural
effusion, with multiple bilateral pulmonary nodules.

Repeat thoracentesis was unsuccessful due to loculation. She subsequently underwent right
middle lobe wedge resection.

Histological examination of the lesion consists of well-demarcated cellular spindle cell
arranged in a fascicular growth pattern. No tumor necrosis or significant cytologic atypia were
noted. Mitoses were present, but the mitotic index was less than ten mitoses per ten high power
fields (Figures 2, 3).
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FIGURE 2: The H&E slide at 4x magnification shows the
metastatic spindle cell tumor at the right and the non-
neoplastic lung tissue on the left.
H&E: Hematoxylin and eosin
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FIGURE 3: The H&E slide at 20x magnification shows the
spindle cell tumor at higher power.
The spindle cells are arranged in a fascicular growth pattern. The nuclei are "cigar" shaped.
Mitoses were present, but the mitotic index was less than 10 mitoses per 10 high power fields. No
tumor necrosis or significant cytologic atypia were noted.

H&E: Hematoxylin and eosin

Immunostains showed the tumor is positive for desmin (Figure 4), muscle actin (Figure
5), vimentin (Figure 6), and ER+/PR+, and negative for S-100, pan-cytokeratin, CD 31 and CD34,
consistent with a benign metastasizing leiomyoma.
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FIGURE 4: Immunostains show the tumor is
positive for desmin.
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FIGURE 5: Immunostains show the tumor is positive for
muscle actin.

FIGURE 6: Immunostains show the tumor is positive for
vimentin.

After surgery, the patient underwent regular surveillance. Ten months later, pulmonary nodules
were noted to increase in size on surveillance CT scan (Figure 7).
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FIGURE 7: Chest CT scan 10/2015 showed pulmonary nodules
increased in size.

The patient was started on anastrozole 1 mg once daily. Her pulmonary nodules have been
stable for the past four years and there is no recurrence of pleural effusion (Figure 8).
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FIGURE 8: 10/2016 chest CT scan showed pulmonary nodules
stable in size.

To investigate for possible targetable mutations for future therapy, her tumor was sent for
Foundation One testing. DNA sequencing was done on 406 genes along with selected introns
from 31 genes involved in rearrangement, and RNA sequencing was evaluated on 265 genes.
There was low tumor mutation burden (TMB) with mutations noted in five genes: ARID2
(N1340K), BCL11B (amplification), NTRK1 (R6W), TCL1A (amplification), and XPO1
(rearrangement).

Discussion
Clinical course of BML is heterogenous, from typically very indolent asymptomatic disease to
aggressive disease with rapid progression, pulmonary compromise, and death. Lung is the most
common involved site, but in addition other sites have been described including mediastinum,
nervous system, skin, and bone. On radiology evaluation, patients can have solitary, multiple
nodular densities in both lungs, or even miliary pattern; and nodules can be solid, cavitary, or
cystic. Prognosis depends on rate of progression and responsiveness to treatment. Time
interval between hysterectomy and BML presentation is typically 15 years [1-7]. In an
evaluation of 57 patients reported in the literature, survival from time of BML diagnosis is by
average 11.6 years [14].

2019 Nguyen et al. Cureus 11(7): e5154. DOI 10.7759/cureus.5154 8 of 10

https://assets.cureus.com/uploads/figure/file/58690/lightbox_5817c49034ad11e9b943012733cabd59-new2.png


Current treatment for BML depends on clinical presentation whether symptomatic or
asymptomatic, disease burden, and disease course. For low burden, slow growing,
asymptomatic disease, close surveillance without treatment would be the most common option.
On the other hand, for high burden, fast growing, symptomatic disease, treatment would be
needed. Due to dependence on estrogen for tumor progression, treatments centered on
inhibiting estrogen biosynthesis or the estrogen receptors on BML. Estrogen receptor inhibition
includes tamoxifen, and estrogen biosynthesis pathway inhibition includes surgical
oophorectomy, medical oophorectomy with GnRH agonists or progestins, or peripheral
estrogen synthesis inhibition with aromatase inhibitors [15].

To better understand the pathogenesis of BML and develop new treatment options, there has
been a lot of interests in studying the molecular pathways for BML. Various methodologies have
been used on archival BML samples including cytogenetics analysis, single nucleotide
polymorphism array analysis, and whole exome sequencing analysis. Chromosomal level
changes have been identified including 19q and 22q terminal deletions, loss of 1p and 13q
material, and 6p21 rearrangement [16]. Point mutations have been identified in the BMP8B
gene and MED12 genes [17,18]. We have identified five novel mutations in our BML patient:
ARID2 (N1340K), BCL11B (amplification), NTRK1 (R6W), TCL1A (amplification), and XPO1
(rearrangement).

Cancer progression and development of resistance to therapy are due to accumulation of
genetic changes or new mutations [19]. Mutational analysis with Foundation One testing is a
commercially available method to query for mutations in known cancer genes. Our mutational
analysis of the patient’s tumor prior to exposure to anastrozole may indicate cancer genes and
pathways that are important in transformation, and may be targetable for treatment.
Unfortunately, the analysis did not reveal any actionable mutation for a targeted drug. TMB is
also low, suggesting that immune therapy with PD1/PDL1 inhibitors or CTLA4 inhibitor would
not be a good approach.

Conclusions
The patient is currently in complete remission on treatment with anastrozole, an aromatase
inhibitor. Anastrozole is well-tolerated and can be continued based on efficacy without dose-
limiting toxicities. Upon progression on anastrozole, it would be informative to biopsy a
progressing lesion to see if there are new mutations in cancer genes or pathways that are
responsible for tumor progression and resistance to anastrozole, and perhaps targetable by
currently available inhibitors. Future mutational testing in BML should expand to include more
genes.

Additional Information
Disclosures
Human subjects: Consent was obtained by all participants in this study. Conflicts of interest:
In compliance with the ICMJE uniform disclosure form, all authors declare the following:
Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared
that they have no financial relationships at present or within the previous three years with any
organizations that might have an interest in the submitted work. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to
have influenced the submitted work.

References
1. Steiner PE: Metastasizing fibroleiomyoma of the uterus: report of a case and review of the

2019 Nguyen et al. Cureus 11(7): e5154. DOI 10.7759/cureus.5154 9 of 10

https://www.ncbi.nlm.nih.gov/pubmed/19970436


literature. Am J Pathol. 1939, 15:89-110.
2. Fasih N, Prasad Shanbhogue AK, Macdonald DB, et al.: Leiomyomas beyond the uterus:

unusual locations, rare manifestations. Radiographics. 2008, 28:1931-1948.
10.1148/rg.287085095

3. Abramson S, Gilkeson RC, Goldstein JD, Woodard PK, Eisenberg R, Abramson N: Benign
metastasizing leiomyoma: clinical, imaging, and pathologic correlation. AJR Am J Roentgenol.
2001, 176:1409-1413. 10.2214/ajr.176.6.1761409

4. Chen S, Zhang Y, Zhang J, et al.: Pulmonary benign metastasizing leiomyoma from uterine
leiomyoma. World J Surg Oncol. 2013, 11:163. 10.1186/1477-7819-11-163

5. Okabe R, Shoji T, Huang CL: Benign metastasizing leiomyoma of the lung with spontaneous
pneumothorax. Thorac Cardiovasc Surg Rep. 2013, 2:26-28. 10.1055/s-0033-1345266

6. Miyazaki M, Nakayama A, Noda D, Maehara Y, Tsushima Y: Difficulty in complete
transarterial embolization for pulmonary benign metastasizing leiomyoma with massive
hemoptysis. Jpn J Radiol. 2014, 32:53-57. 10.1007/s11604-013-0266-9

7. Wongsripuemtet J, Ruangchira-urai R, Stern EJ, Kanne J, Muangman N: Benign metastasizing
leiomyoma. J Thorac Imaging. 2012, 27:41-43. 10.1097/RTI.0b013e318215cc26

8. Awonuga AO, Shavell VI, Imudia AN, Rotas M, Diamond M, Puscheck E: Pathogenesis of
benign metastasizing leiomyoma: a review. Obstet Gynecol Surv. 2010, 65:189-195.
10.1097/OGX.0b013e3181d60f93

9. Barnas E, Ksiazek M, Ras R, Skręt A, Skręt-Magierło J, Dmoch-Gajzlerska E: Benign
metastasizing leiomyoma: a review of current literature in respect to the time and type of
previous gynecological surgery. PLoS One. 2017, 12:0175875. 10.1371/journal.pone.0175875

10. Rege AS, Snyder JA, Scott WJ: Benign metastasizing leiomyoma: a rare cause of multiple
pulmonary nodules. Ann Thorac Surg. 2012, 93:149-151. 10.1016/j.athoracsur.2011.12.047

11. Rao UN, Finkelstein SD, Jones MW: Comparative immunohistochemical and molecular
analysis of uterine and extrauterine leiomyosarcomas. Mod Pathol. 1999, 12:1001-1009.

12. Lewis EI, Chason RJ, DeCherney AH, Armstrong A, Elkas J, Venkatesan AM: Novel hormone
treatment of benign metastasizing leiomyoma: an analysis of five cases and literature review.
Fertil Steril. 2013, 99:2017-2024. 10.1016/j.fertnstert.2013.01.147

13. Jo HC, Baek JC: Case of pulmonary benign metastasizing leiomyoma from synchronous
uterine leiomyoma in a postmenopausal woman. Gynecol Oncol Rep. 2018, 26:33-36.
10.1016/j.gore.2018.08.009

14. Miller J, Shoni M, Siegert C, Lebenthal A, Godleski J, McNamee C: Benign metastasizing
leiomyomas to the lungs: an institutional case series and a review of the recent literature.
Ann Thorac Surg. 2016, 101:253-258. 10.1016/j.athoracsur.2015.05.107

15. Ki EY, Hwang SJ, Lee KH, Park JS, Hur SY: Benign metastasizing leiomyoma of the lung. World
J Surg Oncol. 2013, 11:279. 10.1186/1477-7819-11-279

16. Bowen JM, Cates JM, Kash S, et al.: Genomic imbalances in benign metastasizing leiomyoma:
characterization by conventional karyotypic, fluorescence in situ hybridization, and whole
genome SNP array analysis. Cancer Genet. 2012, 205:249-254.
10.1016/j.cancergen.2012.04.005

17. Soritsa D, Teder H, Roosipuu R, et al.: Whole exome sequencing of benign pulmonary
metastasizing leiomyoma reveals mutation in the BMP8B gene. BMC Med Genet. 2018, 19:20.
10.1186/s12881-018-0537-5

18. Ofori K, Fernandes H, Cummings M, Colby T, Saqi A: Benign metastasizing leiomyoma
presenting with miliary pattern and fatal outcome: case report with molecular analysis &
review of the literature. Respir Med Case Rep. 2019, 27:100831. 10.1016/j.rmcr.2019.100831

19. Vogelstein B, Papadopoulos N, Velculescu VE, Zhou S, Diaz LA Jr, Kinzler KW: Cancer genome
landscapes. Science. 2013, 339:1546-1558. 10.1126/science.1235122

2019 Nguyen et al. Cureus 11(7): e5154. DOI 10.7759/cureus.5154 10 of 10

https://dx.doi.org/10.1148/rg.287085095
https://dx.doi.org/10.1148/rg.287085095
https://dx.doi.org/10.2214/ajr.176.6.1761409
https://dx.doi.org/10.2214/ajr.176.6.1761409
https://dx.doi.org/10.1186/1477-7819-11-163
https://dx.doi.org/10.1186/1477-7819-11-163
https://dx.doi.org/10.1055/s-0033-1345266
https://dx.doi.org/10.1055/s-0033-1345266
https://dx.doi.org/10.1007/s11604-013-0266-9
https://dx.doi.org/10.1007/s11604-013-0266-9
https://dx.doi.org/10.1097/RTI.0b013e318215cc26
https://dx.doi.org/10.1097/RTI.0b013e318215cc26
https://dx.doi.org/10.1097/OGX.0b013e3181d60f93
https://dx.doi.org/10.1097/OGX.0b013e3181d60f93
https://dx.doi.org/10.1371/journal.pone.0175875
https://dx.doi.org/10.1371/journal.pone.0175875
https://dx.doi.org/10.1016/j.athoracsur.2011.12.047
https://dx.doi.org/10.1016/j.athoracsur.2011.12.047
https://www.ncbi.nlm.nih.gov/pubmed/10574596
https://dx.doi.org/10.1016/j.fertnstert.2013.01.147
https://dx.doi.org/10.1016/j.fertnstert.2013.01.147
https://dx.doi.org/10.1016/j.gore.2018.08.009
https://dx.doi.org/10.1016/j.gore.2018.08.009
https://dx.doi.org/10.1016/j.athoracsur.2015.05.107
https://dx.doi.org/10.1016/j.athoracsur.2015.05.107
https://dx.doi.org/10.1186/1477-7819-11-279
https://dx.doi.org/10.1186/1477-7819-11-279
https://dx.doi.org/10.1016/j.cancergen.2012.04.005
https://dx.doi.org/10.1016/j.cancergen.2012.04.005
https://dx.doi.org/10.1186/s12881-018-0537-5
https://dx.doi.org/10.1186/s12881-018-0537-5
https://dx.doi.org/10.1016/j.rmcr.2019.100831
https://dx.doi.org/10.1016/j.rmcr.2019.100831
https://dx.doi.org/10.1126/science.1235122
https://dx.doi.org/10.1126/science.1235122

	Cancer Genes Mutations in Benign Metastasizing Leiomyoma: A Case Report
	Abstract
	Introduction
	Case Presentation
	FIGURE 1: Chest CT scan 1/2015: Large right loculated pleural effusion, with multiple bilateral pulmonary nodules.
	FIGURE 2: The H&E slide at 4x magnification shows the metastatic spindle cell tumor at the right and the non-neoplastic lung tissue on the left.
	FIGURE 3: The H&E slide at 20x magnification shows the spindle cell tumor at higher power.
	FIGURE 4: Immunostains show the tumor is positive for desmin.
	FIGURE 5: Immunostains show the tumor is positive for muscle actin.
	FIGURE 6: Immunostains show the tumor is positive for vimentin.
	FIGURE 7: Chest CT scan 10/2015 showed pulmonary nodules increased in size.
	FIGURE 8: 10/2016 chest CT scan showed pulmonary nodules stable in size.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


