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ABSTRACT
Patients with metastatic uterine leiomyosarcoma (uLMS) have

poor prognosis due to limited treatment options, especially when
disease progresses on doxorubicin and gemcitabine-docetaxel
regimens. Here we report a patient whose metastatic uLMS
contains a BRCA2 deep deletion as well as TP53 and PTEN deep
deletion. The patient responded rapidly to olaparib, a poly (ADP-
ribose) polymerase inhibitor, after progressing on gemcitabine-
docetaxel, doxorubicin, and temozolomide regimens. This case
report shall be helpful to the treatment of other patients with
metastatic uLMS that harbors a BRCA2 mutation or deletion.

INTRODUCTION
Uterine leiomyosarcoma (uLMS) is the most common

histologic subtype of uterine sarcoma, accounting for more
than 60% of cases.e majority of cases are high grade with
an aggressive course.e risk of relapse is high after surgical
resection of early-stage disease. Treatment options are limited
after disease progression on doxorubicin and gemcitabine/
docetaxel regimens. Other agents, such as trabectedin,
temozolomide, and pazopanib, have response rates below
10%.1-3 We report a case of metastatic uLMS with somatic
deep deletion of BRCA2 that responds rapidly to the poly
(ADP-ribose) polymerase (PARP) inhibitor olaparib after
progressing on doxorubicin, gemcitabine, and docetaxel and
oral temozolomide.

CASE PRESENTATION
A 54-year-old Black woman presented with pelvic pain in

May 2019 and was found to have a solid heterogeneous
pelvic mass with areas of fluid and hemorrhagic density.
e mass measured approximately 20.9 × 22.1 × 12.4 cm on
a computer-aided topography. A positron emission topog-
raphy (PET) scan showed the mass to be hypermetabolic
and arising from the uterus with regions of hypoattenuation
and photopenia indicating cystic/necrotic changes as well as
fluorodeoxyglucose-avid lytic expansile right anterior ace-
tabular and superior ramus lesion (Figure 1). A biopsy of the
mass revealed uterine leiomyosarcoma. StrataNGS (Ann
Arbor, Michigan) molecular profiling of the tumor showed
deep deletion of BRCA2, PTEN, and TP53 genes. e
StrataNGS result also showed microsatellite stable, tumor
mutation burden of 8, low programmed death-ligand 1
expression, and low immune signature profile. She was
evaluated by a genetic counselor, and germline testing of

single-gene BRCA2 analysis was performed, which revealed
no pathologic BRCA2 mutation but revealed a variant
of unknown significance in the BRCA2 gene (specifically
p.P3292L). ere was no significant family history of
cancer. e patient was evaluated by both gynecologic
oncology and medical oncology, and the decision was made
to initiate neoadjuvant chemotherapy followed by surgical
resection. However, after 2 cycles of chemotherapy with
gemcitabine and docetaxel, the disease progressed, and the
patient experienced worsening pain. e patient had
complete resection of the mass, with total hysterectomy and
bilateral salpingo-oophorectomies as well as resection of the
lytic bony lesions, in August 2019. e patient received 4
cycles of doxorubicin single agent for adjuvant therapy after
the surgical resection. However, in April 2020, 3 months
after she discontinued doxorubicin, she developed rapid
progression with numerous pulmonary metastasis. She was
given 2 cycles of oral temozolomide with disease progres-
sion. In June 2020, she started olaparib 300 milligram, twice
a day. PET scan performed 6 weeks after the initiation of
olaparib showed major partial response (Figure 2A and B).
She continues to tolerate olaparib well without significant
side effects. Her cough and shortness of breath improved
dramatically a few days after she started olaparib. Eight
months after she initiated olaparib, she continues to
experience quality of life improvement, walking 5-7
miles a day without shortness of breath. e timeline
of her diagnostic and therapeutic events is summarized in
Table 1.

PATIENT PERSCPECTIVE
Olaparib was offered to me after three different chemotherapy
regimens had failed. My biggest symptoms were shortness of
breath and pain in the areas of my body where tumors were
growing. The PET scan confirmed that my symptoms were related
to the aggressive growth of the tumors.
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I started taking Olaparib and the side effects I experienced were
fatigue, dizziness, tingling, metallic taste in my mouth, trouble
with memory and attention as well as aching joints. I found that
the tingling and aching joints got better within weeks, as did the
fatigue. I still experience some dizziness and some trouble with
focus and distraction. The biggest change was that the shortness
of breath started to go away and I went from not being able to
walk more than 1/4 mile to averaging between 3-7 miles most
days of the week, including some uphill climbs. Notably, from
being pushed in a wheelchair a year ago to being able to walk up
four floors to the oncology department of Kaiser was a huge
accomplishment for me.

DISCUSSION
BRCA1 and BRCA2 play key roles in double-strand

DNA repair by homologous recombination, whereas
PARP is important in single-strand DNA repair by base
excision. Inhibition of PARP in cancer cells that are de-
ficient in BRCA1 or BRCA2 leads to synthetic lethality as
cancer cells lose the ability to repair both single-strand and
double-strand DNA breaks.4-6 Several PARP inhibitors,
including olaparib, have shown significant efficacy in
metastatic ovarian, breast, prostate, and pancreatic cancers
with germline or somatic BRCA1/2 mutation.7-9 BRCA1/2
mutation is uncommon in soft tissue sarcomas (< 1%).
However, Seligson et al10 reported a BRCA1/2 mutation
in 6 out of 61 cases of uLMS through reviewing the
Cancer Genome Atlas and data from Ohio State Uni-
versity. ree of 6 cases with BRCA2 mutation treated
with olaparib had stable disease, and 1 had a partial
response.

Table 1. Timeline of the major diagnostic and therapeutic events

Timeline Events

May 2019 Patient presents with symptoms

July 2019 PET scan showed a large uterus mass and bony
metastasis

July 2019 Biopsy revealed uLMS

July 2019 Gemcitabine-docetaxel initiated

August 2019 Complete resection of the uLMS and bony metastasis

September 2019 Doxorubicin initiated

April 2020 PET scan showed progression

April 2020 Temozolomide initiated

June 2020 Olaparib initiated

July 2020 PET scan showed major response

Figure 2. Representative image of metastatic uLMS to the lungs (A) prior to and (B) after treatment with olaparib. Note the fluorodeoxyglucose-avid lesions in the bilateral
lungs are dramatically reduced after olaparib treatment.

Figure 1. Metastatic uLMS at the diagnosis. Blue arrows point to the very large
fluorodeoxyglucose-avid large tumor mass in the abdomen/pelvis with
tumor necrosis and the bony metastasis to the acetabulum and superior ramus.
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Our patient experienced rapid symptomatic improve-
ment and imaging response after initiating olaparib. In-
terestingly, in addition to the deep deletion of BRCA2, her
tumor harbors deep deletion of 2 other important tumor
suppressor genes: TP53 and PTEN. ere is in vitro ev-
idence that TP53 as well as PTEN deficiency increases the
sensitivity of cancer cell lines to PARP inhibition.11,12 For
example, mantle cell lymphoma cells that are deficient in
both ATM and p53 are more sensitive to olaparib than
cells that are deficient in ATM alone,12 and endometrioid
endometrial cancer cells that are deficient of PTEN are
more sensitive to PARP inhibition due to the inability of
the cancer cells to mount a homologous recombination
repair response.11,13 Whether or not the deep deletion of
TP53 and/or PTEN sensitized this patient’s metastatic
uLMS to olaparib is not certain. Further studies in this
area shall result in additional insight. Our case report adds
additional evidence that PARP inhibition may be of benefit
for patients with metastatic uLMS with a somatic BRCA2
deletion and highlights the importance of obtainingNGS in
the treatment of patients with metastatic cancer.v
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