
CASE REPORT

Hormone dependency in metastatic low-grade
leiomyosarcoma following uterine smooth muscle
tumour of uncertain malignant potential
Cesar Serrano,1 Marisa R Nucci,1 Sree H Tirumani,2 Chandrajit P Raut,3

Suzanne George4

1Pathology Department,
Brigham and Women’s
Hospital, Boston,
Massachusetts, USA
2Department of Imaging,
Brigham and Women’s
Hospital/Dana-Farber Cancer
Institute, Boston,
Massachusetts, USA
3Department of Surgery,
Brigham and Women’s
Hospital, Boston,
Massachusetts, USA
4Center for Sarcoma and Bone
Oncology, Dana-Farber Cancer
Institute, Boston,
Massachusetts, USA

Correspondence to
Dr Suzanne George,
sgeorge2@partners.org

To cite: Serrano C,
Nucci MR, Tirumani SH,
et al. BMJ Case Rep
Published online: [please
include Day Month Year]
doi:10.1136/bcr-2013-
202107

SUMMARY
Uterine leiomyosarcoma (ULMS) usually follows an
aggressive clinical course, although a small proportion of
ULMS exhibit a more indolent course, which in turn
reflects heterogeneity within this disease and the need
to identify and characterise this distinct subgroup. The
role of hormone therapy in ULMS is yet to be elucidated.
We report a patient with well-differentiated metastatic
ULMS on hormone replacement therapy (HRT) at the
time of the diagnosis. The withdrawal of the HRT led to
a significant decrease in the tumour burden and
symptomatic improvement. The patient further benefited
from aromatase inhibitor treatment once the benefit
from the HRT withdrawal reached a plateau. The present
case report describes for the first time hormone-
dependency for tumour growth in a ULMS. We propose
that a subset of ULMS that follow a protracted/indolent
course might depend on hormone stimulation for tumour
proliferation, and antihormone treatment can therefore
be useful in these patients.

BACKGROUND
Uterine leiomyosarcoma (LMS) represents the most
frequent uterine sarcoma and may follow an aggres-
sive clinical course, with a high rate of local and
distant relapse (45–80%) and an approximate
median overall survival of 2 years once the disease
is disseminated.1

Surgery is the only curative approach for loca-
lised disease, and chemotherapy is regarded as a
palliative treatment for advanced/recurrent disease.
Interestingly, a small proportion of uterine LMS
exhibit a more indolent course,1 2 reflecting hetero-
geneity within this disease and the need to identify
and characterise this distinct subgroup, particularly
as treatment is being planned.

CASE PRESENTATION
A 42-year-old woman with a previous history of
uterine fibroids underwent total abdominal hyster-
ectomy and bilateral salpingo-oophorectomy for
progressively increasing pelvic discomfort due to an
enlarging uterine mass. Surgical specimen revealed
a 6.8 cm mass in the uterine fundus. Ovaries, fallo-
pian tubes and peritoneal washings were unremark-
able. Histological evaluation demonstrated a
cellular smooth muscle neoplasm showing multi-
focal significant nuclear atypia, mitotic count of
1/10 high-power fields (HPF) and a lack of geo-
graphic tumour cell necrosis (figure 1). Of note,

the tumour infiltrated normal myometrium and
involved vascular spaces. Giving these findings, the
neoplasm was classified as a smooth muscle tumour
of uncertain malignant potential (STUMP).
Approximately 40% of tumour cells had diffuse
and heterogeneous expression of oestrogen recep-
tor (ER), and 90% of tumour cells had diffuse and
strong expression of progesterone receptor (PR)
(figure 2). CT scan examination after surgery did
not demonstrate any evidence of distant disease.
The patient started hormone replacement

therapy (HRT) with low-dose oral oestrogens for
menopausal symptoms and was followed annually
with gynaecological and physical examinations.
Nine years after the initial surgery, at the age of 51,
the patient reported a 3-week history of chest dis-
comfort with deep breathing. A subsequent
CT-scan revealed multiple bilateral pulmonary and
pleural-based nodules (figure 3A) and an 11 cm
mass in the retroperitoneum, consistent with disse-
minated disease. Biopsy of a pulmonary nodule
demonstrated metastatic leiomyosarcoma (LMS)
and displayed similar features to the primary
uterine tumour. The pulmonary lesion demon-
strated strong and diffuse immunoreactivity for
both ER and PR in greater than 95% of tumour
nuclei (figure 4). Based on the clinical behaviour,
the tumour was best considered as a metastatic low-
grade LMS. Given the diffuse ER/PR expression,
the patient was instructed to discontinue HRT.
After 6 weeks of HRT withdrawal, all symptoms

resolved and there was an overall decrease in size
of the pulmonary metastases (figure 3B) and no

Figure 1 Primary uterine tumour demonstrates
histological atypia.
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change in size of the retroperitoneal mass. Six months later, the
pulmonary lesions remained stable. The retroperitoneal mass
increased slightly in size and was resected. The surgical speci-
men showed similar histological features to the primary tumour
and the lung biopsy, although the mitotic rate was higher (5:10
HPF) and PR were negative. At this time, the patient started
treatment with an aromatase inhibitor (letrozol) to further sup-
press the systemic oestrogen levels. After 2.5 years of letrozol,
the patient continues to demonstrate further reduction in size of
the pulmonary metastasis (figure 3C) and remains
asymptomatic.

The largest pulmonary lesions have reduced by over 50% in
maximum unidimensionalmeasurement, and some of the
smaller lesions have become imperceptible by imaging.

DISCUSSION
In the present case, the primary uterine tumour did not demon-
strate features consistent with a conventional LMS; it showed
diffuse nuclear atypia but lacked sufficient mitotic rate and
coagulative necrosis in order to meet at least two of the three
Stanford criteria for the diagnosis of uterine LMS.3 However,
the tumour infiltrated both blood vessels and normal myome-
trium, and neither of these two findings is observed in strictly
benign uterine lesions, hence the designation as STUMP. In add-
ition, the tumour eventually metastasised, but remarkably, it was
detected unusually late compared with the early recurrences
(often within 2–3 years) commonly observed in conventional
LMS.1 Disease-free interval between primary diagnosis of
STUMP and recurrence of distant disease may be many years.4

Together, these features are consistent with the diagnosis of a
so-called ‘low-grade’ or ‘well-differentiated’ uterine LMS,2

although this entity is yet to be fully understood or
characterised.

There may be subtle histological gradation from benign leio-
myoma to STUMP to LMS, which makes diagnosis of low-grade
uterine LMS challenging. Moreover, most gynecological pathol-
ogists consider all uterine LMS as high-grade tumours, and typ-
ically do not provide a grade, despite some studies having
concluded that grade might be a prognosis factor.5

We show an unequivocal dependency on oestrogen and pro-
gesterone hormones for tumour growth in a case of metastatic
leiomyosarcoma following a STUMP.

The withdrawal of the HRT led to a significant decrease in
the tumour burden and symptomatic improvement of the
patient. Aromatase inhibitor treatment further significantly
reduced the size of the metastases once the benefit from the
HRT withdrawal reached a plateau. The role of hormone-
dependency for uterine LMS growth and progression remains
controversial. Some studies have suggested that the use of
HRTs6 and tamoxifen7 may be related to an increased risk of
developing uterine sarcoma. Up to 40% of uterine LMS are ER
and/or PR positive.8 In addition, studies have suggested that the
presence of ER/PR receptors by imunohistochemistry (IHC)
identifies a subset of uterine LMS with a more favourable
course.8 Anecdotal case reports and one retrospective series
have reported some benefit of antihormone therapies in patients
with metastatic uterine LMS9 and STUMP. However, these
reports may be biased towards patients with a more favourable
outcome due to inherent tumour biology. Current clinicopatho-
logical criteria are extremely limited in order to identify a priori
a subgroup of patients with ULMS who have a greater chance to
have a hormonally driven tumour.

Figure 2 Primary uterine tumour. (A) Oestrogen receptor expression of primary tumour and (B) progresterone receptor expression of primary
tumour.

Figure 3 Representative pulmonary metastasis. (A) Baseline; (B) following withdrawal of hormone replacement therapy and (C) following 2.5 years
of aromatase inhibition.
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The predictive capability of ER and/or PR expression to
predict response to hormonal therapies remains unknown.
O’Cearbhaill et al10 reported partial response in 3 of 34
patients, all of whom were ER positive (PR status was
unknown). Additionally, it has been shown that PR-positive
uterine LMS have lower recurrence rates and better overall
survival.8 Interestingly, in the present case report, the responsive
lung metastases coexpressed both ER and PR, while the progres-
sing retroperitoneal mass was ER positive and PR negative.
Based on this single experience and previous evidence,8 10 we
suggest that high ER/PR coexpression in uterine LMS might
help to define a subgroup of patients whose tumours may be
more likely to be hormonally dependent. Previous diagnosis of
STUMP may further support the role of hormone dependency.

Long-term follow-up is advised following the diagnosis of
STUMP since recurrence of disease may develop after many
years in some cases.2 4 Moreover, patients with recurrent
disease might potentially benefit from surgical resection, if
amenable, due to the slow-growth of the disease. Additionally,
the hormone-dependency for tumour growth observed in this
subgroup of tumours suggests that HRT should be administered
with caution after the diagnosis of STUMP.

In summary, we have shown a patient with a metastatic low-
grade LMS following a STUMP who had a significant bidimen-

sional response to HRT withdrawal and subsequent aromatase
inhibition representing a strikingly distinct behaviour compared
with conventional uterine LMS. We have reinforced the
proof-of-concept for hormone dependency in low-grade uterine
LMS following a STUMP and hypothesise that uterine LMS
comprise a heterogeneous diagnosis that may include a small
proportion of hormonally driven tumours. This is important as
these patients may benefit from effective and less aggressive
treatments, such as aromatase inhibitors.
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Figure 4 Pulmonary metastasis. (A) Oestrogen receptor expression and (B) progesterone receptor expression.

Learning points

▸ Uterine leiomyosarcoma (LMS) comprise a heterogeneous
population that include a small proportion of hormonally
driven tumours.

▸ Oestrogen receptor/progesterone receptor coexpression in
uterine LMS might help to define a subgroup of patients
whose tumours may be more likely to be hormonally
dependent.

▸ Hormone-dependent uterine LMS will benefit from
antihormone therapeutic approaches.
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