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Case report
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1. Introduction

Ovarian cancer is the leading cause of gynecologic cancer deaths in
the United States as it is frequently diagnosed at an advanced stage
(Otsuka, 2019). Peritoneal seeding and lymphatic spread are the pri-
mary routes of metastasis, and as a result, the abdominopelvic cavity,
pleura and lymph nodes are the most common sites (Otsuka, 2019; Kim
et al., 2012; Ayhan et al., 2007). Direct invasion to adjacent tissue and
hematogenous spread are reported, but occur significantly less fre-
quently (Otsuka, 2019; Kim et al., 2012). Cutaneous metastasis are even
more uncommon; the majority of which occur in previous incision sites
and at the umbilicus as the well-known Sister Mary Joseph nodule
(Otsuka, 2019; Wiechert et al., 2012; Nam et al., 2017). Although the
true incidence is unknown, cutaneous metastasis is reported to occur
in< 6% of all ovarian cancers. However, after excluding melanoma,
leukemia and lymphoma, breast and ovarian cancer represent the most
common primary tumors to metastasize to the skin. Ovarian cancer
alone accounts for 10% of all reported skin metastasis (Otsuka, 2019;
Cormio et al., 2003; Dauplat et al., 1987).

There is no standard treatment regimen for cutaneous metastasis,
and management follows typical paradigms for advanced ovarian
cancer (Otsuka, 2019; Cormio et al., 2003; Dauplat et al., 1987;
Clinical, 2020). The bulk of the literature regarding specific manage-
ment of cutaneous metastasis is comprised of small case series and re-
ports which demonstrate mixed responses with surgery, chemotherapy
alone, surgery plus chemotherapy and external beam radiation (Kim
et al., 2012; Cormio et al., 2003); however, no published studies have
included treatment with immunotherapy or targeted agents. Here, we
report a case of cutaneous metastasis of ovarian carcinoma to the vulva,
thighs, abdomen and chest with complete response to front-line che-
motherapy followed by rapid recurrence after cessation of treatment.
The tumor was found to be PD-L1 positive, and the patient subsequently
received pembrolizumab.

Case:. The patient is a 70-year-old African-American female with a past
medical history of type II diabetes, osteopenia and hypertension who initially
presented to her gynecologist with a complaint of right labial and lower
extremity swelling. Additionally, she reported increased abdominal girth,
abdominal discomfort, early satiety and mild nausea. She denied

postmenopausal bleeding. Her family history was non-contributory.
Physical exam was remarkable for bilateral labial edema, and a friable
cervix with ectropion and superficial bleeding. A Pap smear was performed
at that time which resulted as adenocarcinoma. Pelvic sonogram
demonstrated bilateral complex pelvic masses and CA 125 was elevated at
2140 U/mL. She was then referred to gynecologic oncology for further
management.

Computed tomography (CT) of the chest, abdomen, and pelvis de-
monstrated a 4.6 × 3.7 cm pelvic mass and bulky retroperitoneal
lymphadenopathy with multiple enlarged lymph nodes ranging from
1.7 cm to 3.7 cm. She had several nonspecific pulmonary nodules be-
tween 5 and 12 mm (Fig. 1). Upfront surgical debulking was re-
commended, however the patient was lost to follow up prior to dis-
cussion of management options.

She then presented five months later to the emergency department
with progressive intra-abdominal disease new skin lesions along the
thighs and lower abdomen. Lesions were biopsied and consistent with
metastatic high-grade serous carcinoma of Mullerian origin confirming
the diagnosis of stage IVB ovarian carcinoma. CA-125 was now elevated
to 2632 U/mL. She agreed to chemotherapy and received 6 cycles of
carboplatin-paclitaxel. At that time, CA-125 had declined to 163.8 U/
mL and imaging demonstrated stable disease in the pelvis and resolu-
tion of pulmonary nodules. Clinically, all skin lesions had resolved.
Despite recommendation for further systemic therapy, the patient de-
sired a break from chemotherapy and declined further treatment.

Three months later she returned with severe, tender, disabling
vulvar edema and multiple vulvar lesions consistent with recurrence of
cutaneous metastasis. At this time, cutaneous metastasis had also re-
curred across the lower abdomen and thighs, along with new cutaneous
lesions involving the breast bilaterally (Fig. 2). She then underwent a
palliative bilateral simple vulvectomy with resection of the bulkiest
regions of the vulvar tumor. At this time, the patient underwent
germline testing (Myriad Genetics) which was negative for a BRCA or
homologous recombination defect mutation. Somatic tumor testing was
also performed (Foundation One) which was negative for any action-
able mutations. She then began second-line chemotherapy with lipo-
somal doxorubicin and bevacizumab. She completed four cycles of
therapy at which time cutaneous disease had overall remained stable,
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with subtitle improvements in the breast and vulva. At this time, ima-
ging demonstrated a partial response. The patient felt constitutionally
worse from the adverse effects of treatment and experienced epithelial
breakdown prompting her to discontinue this regimen.

Immunohistochemical (IHC) tumor analysis demonstrated PD-L1
positivity (CPS > 1) and it was recommended that the patient begin
niraparib plus pembrolizumab. She refused niraparib because she did
not want to take daily pills, but agreed to pembrolizumab. In October
2019, after receiving 2 cycles of pembrolizumab, she declined further
treatment secondary to adverse side effects, most notably, fatigue, and
elected to pursue palliative care. At this time, she was noted to have
clinically stable cutaneous disease and no further imaging was per-
formed. She expired 3 months later in January 2020.

2. Discussion

While cases of ovarian carcinoma with cutaneous metastases have
been previously reported, this case highlights the first report of PD-L1
positive ovarian carcinoma with cutaneous metastasis (Otsuka, 2019).
The most commonly reported sites of cutaneous metastasis are at pre-
vious surgical incisions and paracentesis sites, related to iatrogenic
tumor spread (Otsuka, 2019; Kim et al., 2012). Cutaneous metastasis at
non-incisional locations is much less common, and the most frequently
reported sites are the abdomen and chest wall (Cormio et al., 2003).
The vulva is a rare site of cutaneous metastasis, with only two reported
cases in the literature (Wiechert et al., 2012; Cormio et al., 2003). There
are several proposed mechanisms for the development of cutaneous
metastasis, the most accepted theory is hematogenous (Otsuka, 2019;
Hu et al., 2009). The majority of ovarian cancer patients with cutaneous
metastasis harbor concurrent metastasis at other known hematogenous-

spread sites, including the bone, lung and other extra-abdominopelvic
sites (Cormio et al., 2003).

The symptoms of cutaneous metastasis vary, but most reports cite
visible lesions, mild pain and pruritus as the most common presenting
signs. Additionally, several reports detail extreme discomfort at the
affected site, including an intractable “burning” sensation, leading pa-
tients to seek treatment (Kim et al., 2012; Wiechert et al., 2012). The
vast majority of cutaneous metastasis will present in the recurrent
setting. The interval of time from initial diagnosis of ovarian cancer to
occurrence of skin metastasis ranges widely. We identified 16 in-
dividual patients reported in the literature. The mean time to diagnosis
of skin metastasis was 28-months (range 4–84) (Oh et al., 2017; Lee
et al., 2007; Kim et al., 2012; Ayhan et al., 2007; Wiechert et al., 2012;
Nam et al., 2017; Cormio et al., 2003). In all cases, patients were
treated according to standard protocols. Skin metastasis at time of in-
itial diagnosis is extremely uncommon with only one reported case in
the literature (Cormio et al., 2003). In our patient, cutaneous metastasis
appeared five months after her initial diagnosis; however, given that
the patient declined initial treatment, this represented progression of
her disease rather than recurrence.

The optimal treatment of cutaneous metastasis is unknown. A series
of nine patients reported median survival of 35-months in patients
treated with surgical resection plus chemotherapy compared to only 2-
months in patients treated with chemotherapy alone (Cormio et al.,
2003). Besides disease eradication, surgical resection often offers
symptomatic relief. In the current case, our patient was treated with
multiple chemotherapeutic agents in addition to surgical resection with
palliative intent and survived 15-months from diagnosis of skin me-
tastases. After first-line carboplatin and paclitaxel, the rationale for
treatment with liposomal doxorubicin and bevacizumab in this case

Fig. 1. Contrast enhanced computed tomography (CT) of the abdomen and pelvis performed at time of diagnosis of cutaneous metastasis which demonstrates large
pelvic mass and bulky retroperitoneal lymphadenopathy with multiple enlarged lymph nodes up to 3.7 cm in size.

Fig. 2. Cutaneous metastasis diffusely involving the lower abdomen, breast and upper thighs.
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arose from the fact that her disease appeared to be located primarily
within the lymph nodes and cutaneous epithelium, as well as her pla-
tinum-resistant disease status.

The patient strongly desired to stop chemotherapy, and PD-L1 po-
sitivity led to the recommendation of both niraparib and pem-
brolizumab. To our knowledge, this is the first report of targeted
therapy use in ovarian cancer with cutaneous metastasis. Oh et al. de-
scribes a BRCA-1 mutation carrier with cutaneous metastasis devel-
oping late in her disease course. However, based on available evidence
at that time, the patient was treated with 5th-line chemotherapy and
shortly after succumbed to her disease (Oh et al., 2017). In our case, the
rationale for treatment with niraparib, poly-ADP ribose polymerase
(PARP) inhibitor, plus pembrolizumab combination is based on the
recently published KEYNOTE 162/TOPACIO trial examining this re-
gimen in platinum resistant epithelial ovarian cancer. The authors ob-
served an overall response rate of 18% in a heavily pre-treated platinum
resistant population. Notably, patients were treated without regard to
PD-L1 or BRCA status (Konstantinopolous et al., 2019). The theory
behind the positive results observed with this combination is due to
PARP-inhibitor enhancement of intra-tumoral immune cell infiltration,
increasing the efficacy of anti-PD-L1 therapy. Therefore, in our known
PD-L1 positive patient, this synergistic relationship should theoretically
enhance the existing immunogenicity of the tumor cells.

PD-L1 binding to its receptor leads to an inhibitory signal that re-
duces apoptosis and decreases activation of antigen-specific T-cells,
allowing cancer cells to evade the immune system. Pembrolizumab, a
monoclonal antibody against PD-L1, demonstrates high objective re-
sponse rates across a spectrum of solid tumors expressing PD-L1 (Chung
et al., 2019; Le et al., 2017). Although immunotherapy is widely uti-
lized in both cervical and endometrial cancer with positive outcomes,
the activity of single agent immunotherapy has failed to produce sig-
nificant response rates in ovarian cancer (Konstantinopolous et al.,
2019; Chung et al., 2019; Le et al., 2017). There was an overall response
rate of only 8% among recurrent ovarian cancer patients in the KEY-
NOTE 100 and 11.5% in the KEYNOTE-028 (Matulonis et al., 2019 Jul
1; Varga et al., 2019).

Although our patient only received two cycles of pembrolizumab
prior to elective discontinuation, this case represents the first report of
immunotherapy utilization in gynecologic malignancies metastatic to
the skin. Additionally, we observed a complete resolution of all cuta-
neous lesions following front-line carboplatin-paclitaxel in the absence
of surgical excision suggesting that the cutaneous lesions were in fact
initially sensitive to platinum therapy. Short-term regrowth was likely
due to the persistent abdominopelvic disease at the time the patient
discontinued therapy, and this high disease burden paved the way for
recurrence of cutaneous metastasis via hematogenous and lymphatic
dissemination.

3. Conclusion

Cutaneous metastasis are an uncommon manifestation of ovarian
cancer. Histologic confirmation of lesions to rule out other skin diseases
is critical. IHC and molecular tumor profiling are key players in ad-
juvant therapy planning. Even in the setting of incurable disease,

identification of PD-L1 positivity or other actionable mutations, ex-
pands treatment options and may allow patients to avoid toxic che-
motherapy regimens, while still receiving treatment.
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