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1. Introduction 

Ovarian carcinosarcoma (OCS) is a rare, biphasic tumor of the fal-
lopian tube, ovary, and peritoneum that accounts for less than 5 % of all 
ovarian carcinomas. At the time of diagnosis, more than 90 % of OCS 
will have spread beyond the ovary (Berton-Rigaud et al., 2014). 
Compared to the most common histotype high grade serous ovarian 
carcinoma (HGSOC), OCS is associated with a lower median overall 
survival reported at 16 months (Mano et al., 2007). The understanding 
and management of OCS remain challenging due to its rarity and limited 
treatment options. Current therapeutic strategies primarily involve 
surgical intervention followed by chemotherapy similar to standard 
management for HGSOC (See et al., 2019). However, due to the 
aggressive nature of OCS and its propensity for metastasis, novel treat-
ment approaches are urgently needed. 

Recent studies including case reports and small case series have 
described the potential association between OCS and germline muta-
tions, particularly those involving the BRCA gene (Ripamonti et al., 
2018). The presence of BRCA mutations in patients with OCS suggests a 
possible role in the development and progression of this malignancy. 
PARP inhibitors (PARPi) have emerged as a promising class of drugs for 
the treatment of ovarian cancers, especially in patients with BRCA 
mutations. PARPi exploit the concept of synthetic lethality, wherein 
cancer cells with defective DNA repair pathways, such as those 
harboring BRCA mutations, become highly susceptible to PARP 

inhibition. The success of PARPi in other ovarian cancer subtypes has 
prompted investigation into their efficacy in OCS, particularly in the 
context of BRCA mutations (Pennington et al., 2014). 

This case report describes the unusual presentation of a patient with 
a known germline BRCA1 mutation, found to have metastatic carcino-
sarcoma in the left inguinal node who ultimately underwent successful 
treatment using a PARP inhibitor. The presented case contributes to the 
growing body of evidence supporting the potential role of PARPi as a 
therapeutic option for OCS patients, particularly those with BRCA 
mutations. 

2. Case summary 

A 36-year-old G2P2 female with a known germline BRCA1 muta-
tion presented with a new non-tender palpable mass in her left inguinal 
region. She had previously declined risk reducing surgery and had been 
followed with serial CA-125 s and pelvic ultrasound for surveillance. Her 
medical and surgical history were notable for a diagnosis of ductal 
carcinoma of the left breast in 2010, which was treated with neo-
adjuvant chemotherapy and bilateral mastectomy followed by three 
years of tamoxifen. Additionally, the patient had a prior loop electro-
surgical excision procedure (LEEP) for cervical dysplasia and a body 
mass index of 27. Her family history was notable for three first degree 
maternal relatives with breast cancer including her sister (diagnosed at 
age 26) and one sister with ovarian cancer (age 34). 
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Physical exam by her provider demonstrated a new palpable, fixed 2 
cm mass in the left groin. A PET-CT revealed a 2.4 cm FDG avid left 
inguinal lymph node and mild FDG avidity in the endometrial canal 
(Fig. 1A and B). She underwent an endometrial biopsy that showed 
benign endometrium and a left inguinal biopsy demonstrating high 
grade adenocarcinoma with a biphasic component consistent with a 
Mullerian origin. Her CA-125 was 170 U/mL from 36 U/mL on prior 
evaluation. The patient was referred to a gynecologic oncologist and was 
counseled to undergo surgical debulking surgery based on pathologic 
results and imaging findings suggesting isolated metastatic disease to 
the left inguinal region. 

She was taken to the operating room for a left inguinal lymph node 
dissection and laparoscopic intra-abdominal staging procedure. Lapa-
roscopic evaluation was notable for a grossly normal upper abdomen 
with no disease visible along peritoneal surfaces and a normal appearing 
omentum. The pelvis contained endometriosis, confirmed by histopa-
thology, as well as adhesions along the posterior cul de sac and the 
uterine serosa. The fallopian tubes and ovaries were bilaterally enlarged 
with an obviously thickened and edematous region of the right fallopian 
tube without surface excrescences. No pelvic or paraaortic lymphade-
nopathy was appreciated and given prior negative PET-CT and known 
inguinal involvement, additional staging lymphadenopathy was de-
ferred. The patient underwent an uncomplicated total laparoscopic 
hysterectomy, bilateral salpingo-oophorectomy with resection of pelvic 
peritoneum, removal of a nodule from the sigmoid mesentery, and 
omentectomy. Following the intra-abdominal portion of the procedure, 
the left inguinal region was assessed via an incision parallel to the 
inguinal ligament and was notable for a 2 cm firm, encapsulated mass 
that was removed intact along with surrounding nodal tissue. At the end 
of the procedure, all visible disease was removed, and the patient had an 
unremarkable post-operative recovery. 

Pathologic analysis was diagnostic for metastatic Mullerian carci-
nosarcoma involving the left inguinal lymph node (Fig. 2A) and a serous 
tubal intraepithelial carcinoma (STIC) arising in the left fallopian tube 
(Fig. 2B). Immunohistochemistry of the STIC showed overexpression of 
p53, consistent with mutation, as well as WT-1 and elevated Ki-67 
expression, supporting the histological diagnosis of STIC. The epithe-
lial component of the carcinosarcoma had a Solid, Endometrioid or 
Transitional (SET)-like morphology associated with serous carcinoma of 
the adnexa. The mesenchymal component had both spindle cell and 
focal heterologous chondrosarcomatous differentiation with the intra-
epithelial neoplasia present in the left fallopian tube regarded as the site 
of origin. 

This patient was classified as having stage IVB ovarian carcinosar-
coma based on involvement of her inguinal lymph node. She received 6 
cycles of carboplatin and paclitaxel chemotherapy that she completed 
four months after her initial surgery. Given her germline BRCA1 muta-
tion, she started Olaparib maintenance therapy. After 4 months on 
maintenance therapy, she endorsed extreme fatigue and nausea 

unrelieved by anti-emetics and was dose reduced to 250 mg twice daily 
which she continued for the duration of her treatment without issues. 
She was followed with monthly surveillance laboratory studies 
including CA-125 and imaging surveillance with CT scans of the chest 
abdomen and pelvis every 3–6 months while on maintenance therapy. 
Her last imaging was at the completion of maintenance therapy without 
evidence of disease. At her last follow-up three years and six months 
after her initial diagnosis, her CA-125 was 4 U/mL and she was without 
evidence of disease on physical exam. 

3. Discussion 

This case report presents a compelling example of successful treat-
ment for a patient with BRCA-associated ovarian carcinosarcoma using a 
PARP inhibitor. While the presentation was unusual, with a STIC only 
identified in the left fallopian tube and metastatic carcinosarcoma in the 
inguinal node and no other local or distant site of invasive carcinoma, 
the favorable response observed in this patient provides support for the 
potential benefits of PARP inhibitors in the management of BRCA- 
mutated ovarian carcinosarcoma. 

STIC lesions are believed to be precursor lesions to BRCA-mutated 
high-grade serous carcinoma of the ovary and have also been reported in 
conjunction with ovarian carcinosarcoma (Ardighieri et al., 2016; 
Carlson et al., 2008). The rates of germline mutations in ovarian carci-
nosarcoma patients have been reported as 20 %, while up to 78 % of 
cases may contain biallelic somatic mutations in germline driver genes, 
including BRCA1 and BRCA2 (Sia et al., 2023). PARPi have been 
extensively studied in the context of ovarian carcinoma, particularly in 
HGSOC patients with both germline and somatic BRCA mutations. They 
have shown efficacy as maintenance therapy in HGSOC patients with 
BRCA mutations, leading to prolonged progression-free survival and 
clinically meaning improvements in long term overall survival when 
given after first-line therapy (67 % at 7 years) (Moore et al., 2018; 
DiSilvestro et al., 2023). However, previous studies primarily focused on 
HGSOC and did not include carcinosarcoma when investigating the ef-
ficacy of PARPi in ovarian cancer maintenance therapy for patients with 
BRCA mutations (Tew et al., 2020). 

Preclinical findings suggest that PARPi may be effective in treating 
OCS, which exhibits homologous recombination deficiency and BRCA 
mutations (Tymon-Rosario et al., 2022). The successful outcome in this 
case report contributes to current data supporting the potential benefits 
of PARPi in the treatment of BRCA-mutated ovarian carcinosarcoma and 
further research is necessary to evaluate clinical efficacy in this patient 
population and develop optimal treatment strategies. 

In conclusion, the favorable response observed in this patient with 
BRCA1-mutated ovarian carcinosarcoma treated with PARP inhibitor 
maintenance highlights the potential benefit of this approach in selected 
BRCA1 mutated patients with OCS. Continued research and participa-
tion in clinical trials are crucial to optimize treatment strategies and 

Fig. 1. Left panel (A) shows an intense FDG uptake associated with a single 2.4 x 2.3 cm single enlarged lymph node/metastatic deposit in the medial left inguinal 
region with an SUV max of 21.7. The right panel (B) demonstrates a linear focus of mild to moderate uptake in the uterus, with an SUV max of 5.7. No definite FDG- 
avid primary tumor site or additional sites of metastatic disease are identified. 
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improve clinical outcomes for patients with BRCA-mutated ovarian 
carcinosarcoma. 
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