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Abstract

Skin metastasis of ovarian cancer is extremely rare. We report an unusual case of ovarian carcinosarcoma with
cutaneous metastasis of carcinomatous component that displayed distinct clinical manifestation. A 48-year-old
woman presented to the dermatologist complaining of a new onset of erythematous, plaque-like skin rash with
multiple small nodules on the left inner thigh, the area measuring 8 x5cm. While the patient had no history of
dermatologic conditions, she underwent a total hysterectomy and bilateral salpingo-oophorectomy, omentectomy,
and lymph node dissection 16 months ago with a pathology confirmed stage IlIC ovarian carcinosarcoma. Of
note, the carcinomatous component, mainly adenocarcinoma with hybrid features of seromucinous, endometrioid
and minor high-grade serous carcinoma, involved bilateral fallopian tubes, omentum, and parametrium with
extensive lymph node metastases. A skin biopsy specimen revealed an adenocarcinoma involving epidermis,
dermis, and subcutaneous tissue with nodular contours, consistent with metastatic carcinomatous component

of carcinosarcoma. Both carcinomatous component of primary ovarian carcinosarcoma and metastatic
adenocarcinoma in the skin demonstrated Pax8, WT-1, and ER positivity and a mutation pattern of p53. The patient
passed away 15 months after identification of skin metastasis. This case represents a unique example of cutaneous
metastasis of ovarian carcinosarcoma with distinct clinical manifestation and detailed histopathological description.
Alertness to the possibility of cutaneous metastasis, in combination with clinical history, morphological and
immunohistochemical findings, is critical for a definitive classification.
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Introduction
Ovarian carcinosarcoma, also known as malignant mixed
miillerian tumor (MMMT), is a biphasic neoplasm com-
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Fig. 1 (A) Computed Tomography (CT) scan showed that the right ovarian mass extending to the left. The tumor displayed a biphasic morphology com-
posed of intimately admixed carcinoma and sarcoma. (B) Predominant component was of homologous sarcoma. (C) Focal seromucinous/endometrioid
carcinomatous component was present. (D) Focal area showed features of high-grade serous carcinoma. (E) The uterine cervix with extensive lympho-
vascular space invasion. (F) Pelvic lymph node with metastatic carcinoma. (G) 16 months after the initial diagnosis of ovarian carcinosarcoma, the patient
presented with a skin lesion in the left inner thigh. (H) High grade adenocarcinoma involving epidermis, dermis, and subcutaneous tissue with nodular
contour. (1) The morphology of skin tumor was similar to that of carcinomatous component of ovarian carcinosarcoma

clonally related [2-5]; thus, these tumors should be best
regarded as metaplastic carcinoma for which the sarcoma
is considered as a result of epithelial-mesenchymal tran-
sition [6].

Carcinosarcomas are highly aggressive, fatal tumors
with a median survival less than 24 months and the
5-year survival 15-30% [7]. Their stage distribution,
behavior and patterns of spread are similar to that of
HGSC. While intraperitoneal dissemination is consid-
ered the most common pattern of ovarian cancer spread,
the tumor may also metastasize through the lymphatic
channels and the hematogenous route to pleura, lung,
liver, and lymph nodes [8]. Skin metastases are very rare,
occurring in 0.9-5.8% of patients with ovarian cancer
[8—11]. Here we report an unusual case of ovarian carci-
nosarcoma with cutaneous metastasis of carcinomatous
component that displayed distinct clinical manifestation.

Case study

Clinical course

The patient was a 48 year-old woman who presented with
a right adnexal mass and extended to the left (Fig.1A)
and subsequently underwent a total hysterectomy and
bilateral salpingo-oophorectomy (TH/BSO), omentec-
tomy, and lymph node dissection in October 2018. With
a pathology confirmed stage IIIC ovarian carcinosar-
coma, the patient received 4 cycles of chemotherapy. Two
months later, ultrasound revealed a hypoechoic nodule
behind the bladder, suspicious for tumor recurrence.
Chemotherapy continued and a second debulking pro-
cedure was performed at 13 months after TH/BSO. The
histopathological examination revealed highly atypical
cells in a background of tumor necrosis, consistent with
treatment effect. The patient received 5 more cycles of
chemotherapy. In February 2020, the patient presented
to the dermatologist complaining of a new onset of ery-
thematous, plaque-like skin rash with multiple small
nodules on the left inner thigh, measuring 8x5cm. She
had no history of dermatologic conditions. A skin biopsy
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Fig. 2 Immunohistochemical findings in ovarian carcinosarcoma and metastatic carcinoma in the skin. The carcinomatous component of carcinosar-
coma, corresponding to Fig.1C and 1D, was diffusely positive for CK-7 (A and B), whereas the sarcomatous component was positive for CD10 (C). The

metastatic carcinoma was positive for WT-1 (D)

revealed metastatic carcinoma interpreted by the der-
matopathologist with consultation from the gynecologic
pathologist. The rash had progressively grown in size and
some larger nodules were noted. A subsequent positron
emission tomography/computed tomography (PET/CT)
scan showed hypermetabolic signals in multiple lymph
nodes, abdominal and pelvic cavity, retroperitoneum
and left thigh, all indicating recurrence/metastasis. The
patient passed away in May 2021. She had a history of
myomectomy for fibroid in 2008 and fibroadenoma exci-
sion in the left breast in 2012, but without any significant
family history.

Gross and histopathological findings

Gross examination of TH/BSO specimen (2018) revealed
right ovarian mass measuring 17cm in greatest dimen-
sion. Multiple tumor nodules were seen in the omentum
with the largest one measuring>2cm. Histologically,
the tumor displayed a biphasic morphology composed
of intimately admixed high-grade carcinoma and sar-
coma (Fig.1B-D), with the vast majority (more than 80%
of the ovarian tumor) being sarcomatous component
(Fig.1B). The carcinomatous component exhibited mor-
phology of seromucinous, endometrioid, and minor
HGSC (Fig.1D) whereas the sarcomatous element was
classified as homologous in that the stromal compo-
nent had a non-specific appearance. The tumor, mainly
the carcinomatous component, involved bilateral fallo-
pian tubes, omentum, and parametrium with extensive

lymphovascular space invasion (Fig.1E). Metastatic car-
cinoma was present in 30 of 37 pelvic, paraaortic, and
omental lymph nodes (Fig.1F).

The skin lesion was located in the left inner thigh
(Fig.1G). Microscopic examination of the skin biopsy
specimen (2020) revealed an adenocarcinoma involving
epidermis, dermis, and subcutaneous tissue with nodular
contours (Fig.1H). Lymphovascular space invasion was
present. The tumor displayed a morphology similar to
that of carcinomatous component of ovarian carcinosar-
coma (Fig.1I).

Immunohistochemistry and BRCA testing

For the ovarian carcinosarcoma (2018), the seromuci-
nous/endometrioid carcinomatous component was dif-
fusely positive for CK-7 but the sarcomatous component
was negative (Fig.2A). The HGSC component also dis-
played a diffuse CK7 staining (Fig.2B). The homologous
sarcomatous component was positive for CD10 (Fig.2C)
and vimentin. Both HGSC and metastatic carcinoma in
the skin were positive for WT-1 (Fig.2D) with the for-
mer showing high-background staining. p53 displayed
a possible “null” pattern mutation in both components
(completely negative but lacking well-established internal
control). p16 was negative in all different components.
Corresponding to the areas of interest in Fig.1C, 1D, and
11, the seromucinous/endometriod carcinoma (Fig.3A),
HGSC (Fig.3B) and metastatic carcinoma (Fig.3C) were
all positive for Pax8 (Figs. 3D-F). ER was diffusely positive
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Fig. 3 The carcinomatous component of ovarian carcinosarcoma (A and B, corresponding to Fig.1C and 1D) and skin metastatic adenocarcinoma (C, cor-
responding to Fig.1l) were positive for Pax8 (D-F). ER was diffusely positive in the seromucinous/endometrioid carcinoma (G) and metastatic carcinoma
() but showed only weak and focal positivity in the high-grade serous carcinoma (H). PR was also diffusely positive in the seromucinous/endometrioid

carcinoma (J) but negative in other component (K, L)

in seromucinous/endometrioid carcinoma (Fig.3G) and
metastatic carcinoma (Fig.3I) but weakly and focally pos-
itive in HGSC (Fig.3H). PR was only positive in seromuci-
nous/endometrioid carcinoma (Fig.3]) but negative in the
other two components (Fig.3K, 3L). The morphology and
immunoprofile support that the metastatic carcinoma in
the skin originated from the carcinomatous component
of ovarian carcinosarcoma.

Targeted analysis of BRCA1 and BRCA2 mutations
was performed using genomic DNA extracted from for-
malin-fixed paraffin embedded (FFPE) tumor tissue. No
pathogenic BRCA mutations were found in the primary
or metastatic tumors.

Discussion

This case represents a unique example of cutaneous
metastasis of ovarian carcinosarcoma with distinct clini-
cal manifestation and detailed histopathological descrip-
tion. The most perplexing aspect of this case was the
patient’s clinical presentation with a skin rash on the

inner thigh which was evaluated by a dermatologist.
Since the patient had a known history of ovarian carci-
nosarcoma and had been initially treated with paclitaxel
and carboplatin, and then switched to docetaxel/cispla-
tin/bevacizumab, chemotherapy-related drug reaction
was first considered as the possible cause. In fact, it has
been reported that dermatological toxicities, from diffuse
macules and papules to rarely life-threatening erythema
multiforme, toxic epidermal necrolysis, and Stevens-
Johnson syndrome, clearly represent one of the major
adverse events associated with these agents [12-14]. In
addition, inner thigh is an anatomic site which is easily
irritated by friction, allowing bacteria and other germs to
grow and causing skin rash. With these considerations, a
skin biopsy facilitated an unexpected diagnosis of tumor
metastasis.

Given the ovary’s anatomic location, it is under-
standable that the most common route of ovarian
cancer spread is intraperitoneal dissemination and intra-
abdominal pelvic and para-aortic lymphatic metastases.
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Although rare, cutaneous metastasis of ovarian cancer
has been well documented. Two large case series stud-
ies revealed that 3.3% (10 of 300) and 4% (10 of 242) of
women with skin metastasis were derived from primary
ovarian tumor [15, 16]. On the other hand, different stud-
ies reported variable rate of ovarian cancer with cutane-
ous metastases. In one study, 9 (4%) of 220 ovarian cancer
patients had skin metastases [10], whereas another study
reported that the cutaneous metastasis rate was up to
5.8% (12 of 206) [9]. In general, skin metastases can be
classified as Sister Mary Joseph’s nodule (SJN, meta-
static umbilical tumor) and non-SJN skin metastases
[17]. While most of the former are identified at the time
of initial diagnosis, the latter usually develop in recur-
rent settings. Mechanistically, contiguous extension and
lymphatic spread are major modes in the development of
SJNs. In contrast, surgical site implantation, extranodular
extension, and hematogenous spread may be involved in
non-SJN metastases. In our case, the patient had a stage
IIIC disease with extensive lymph node metastases at the
time of TH/BSO. We suspect the skin involvement, pre-
senting as non-SJN metastasis in this case, resulted from
lymphatic or hematogenous spread during the course of
the disease. In fact, the presence of lymphovascular space
invasion in the dermis and subcutaneous tissue pro-
vides strong evidence to support this speculation. Our
patient also presented with hypermetabolic signals in
the bilateral inguinal regions when a PET/CT scan was
performed. Although lymph node in these regions was
not biopsied and no pathology was confirmed, we sus-
pect lymphatic spread with extra-nodular extension is
the most likely alternative path of spread, although this is
largely speculative.

Another unique aspect of this case is its histopatho-
logical type. Ovarian carcinosarcoma is a biphasic, high-
grade malignant neoplasm which commonly affects the
patients older than 60 years and often is of high stage at
the time of diagnosis [1]. Given the patient’s young age
(48 year-old) and the close relation between carcino-
sarcoma and a minor HGSC component in the ovary,
BRCA1/2 mutation was tested. Although no germline or
somatic BRCA mutation was detected, whether there are
genetic alterations in other susceptible genes including
PALB2, ATM, CHEK2, and RAD51, is not known.

Carcinosarcomas are thought to be of epithelial origin
with molecular studies showing identical TP53 muta-
tions in the carcinomatous and sarcomatous components
[2, 4, 5]. Like its ovarian counterpart, a study of 40 cases
of uterine carcinosarcoma with metastasis demonstrated
that 75% (30 of 40) of metastatic tumors were purely car-
cinoma [18]. Although the presence of metastatic sar-
coma is thought to be an adverse prognostic factor [19],
the metastases and recurrences of ovarian carcinosar-
coma is usually HGSC which is considered as the main
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driving force behind metastatic disease. Consistently, the
main tumor in our case was ovarian carcinosarcoma and
most of metastatic lesions were carcinoma at the time
of the diagnosis. The cutaneous metastasis during the
course of the disease was also confirmed as an adenocar-
cinoma which is consistent with the carcinomatous com-
ponent of carcinosarcoma.

While cutaneous metastasis of primary ovarian carci-
nomas, including HGSC, endometrioid carcinoma and
clear cell carcinoma, has been well described in the litera-
ture [9, 10, 20-22], our case represents a unique example
of ovarian carcinosarcoma with distant skin metastasis.
Considering its uterine counterpart, several case stud-
ies of uterine carcinosarcoma with cutaneous metastasis
have been reported [23, 24]. A recent case study reported
a 57-year-old woman with multiple subcutaneous nod-
ules on the face and trunk with pathology confirmed as
the sarcomatous component of the primary uterine car-
cinosarcoma [24]. This patient, unlike our case, presented
with multiple subcutaneous nodules on the face and
trunk rather than skin rash. In fact, skin metastases can
take on different clinical manifestations including iso-
lated or multiple cutaneous nodules, macules and pap-
ules, sclerotic plaques, and inflammatory changes [17].

Since cutaneous metastasis is extremely rare, differ-
ential diagnosis should always be considered in spite
of a history of malignancy. These include the chemo-
therapy-related drug reaction, as we discussed above,
non-malignant dermatological diseases such as eczema,
psoriasis, pyogenic granuloma and hypertrophic scar,
and skin neoplastic processes like Paget disease and pri-
mary adnexal tumor [17]. In our case, the tumor in the
epidermis and dermis displayed a similar morphology to
that of HGSC component of ovarian carcinosarcoma. A
panel of immunomarkers including Pax8, WT-1, p53, ER,
and PR facilitated the diagnosis. In particular, it has been
demonstrated that Pax8 is a useful marker that effectively
discriminated metastatic ovarian carcinomas from meta-
static breast carcinomas and primary adnexal tumors
[25].

As a stage IV disease, it is not surprising that the
patients with ovarian cancer developing skin metastases
have a poor prognosis comparable to the disease in other
stage IV locations [17]. However, the prognosis of cuta-
neous metastases in ovarian cancer varies due to many
affecting factors. The patients with SJN or skin metasta-
ses occurring in surgical scars of primary procedure may
have a relatively favorable prognosis [9]. In contrast, the
patients with a non-SJN skin lesion rather than previous
surgical site have a poor prognosis as this type of cuta-
neous metastasis usually develops during the course of
disease progression when multiple metastases occur. The
skin metastasis in our patient developed at 16-month
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after the initial diagnosis. She passed away at 15-month
after the diagnosis of skin metastasis.

In summary, we report a rare case of ovarian carcino-
sarcoma with cutaneous metastasis of the carcinomatous
component. Alertness to the possibility of cutaneous
metastasis, in combination with clinical history, morpho-
logical and immunohistochemical findings, is critical for
a definitive classification.
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