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Introduction

Sarcomas of the soft tissue are uncommon tumors which are
difficult to diagnose due to their frequency and subtle presen-
tation [1]. Angiosarcomas only count for less than 2 % from
all soft tissue sarcomas, which makes the diagnosis even
harder [2, 3]. Literature about them is scarce and obtained
from small series and case reports. We present a clinic-
pathologic reported case of a biphasic pelvic angiosarcoma
in a 55-year old female with abdominal pain and ascites.

Case Report

A previously healthy, non-obese, 55-year old caucasian female
sought for medical attention multiple times complaining of
sudden, progressive, persistent, dull, diffuse lower abdominal
pain, bloating and malaise. She was gravida 3 para 3, with
menopause at 54 years old, menarche at 14 years old and
history of combined hormonal replace therapy for 3 months.
She never used hormonal contraception. Her oldest son had
pylocitic astrocytoma at 9 years old but there was no history of
ovarian or breast cancer in the family. She did not smoke
cigarettes but reported marijuana use on a regular basis. There
was no exposure to gases or radiation. Previous screening with
Ca-125 in serum was negative.

The patient underwent imaging studies. Of note, previous
Magnetic Resonance Imaging (MRI) studies performed
8 and 3 years before showed small cystic lesions in left

J. Villaran * A. Loaiza-Bonilla - A. Pinto (><])
University of Miami/Jackson Health System Miami,
Miami, FL, USA

e-mail: Apintol@med.miami.edu

C. Parra-Herran
Department of Pathology, Brigham and Women’s Hospital,
Boston, MA, USA

ovary. Pelvic ultrasound showed a uterine fibroid, partially
calcified, and a cyst in the left ovary measuring approxi-
mately 2.0 cm. Computerized tomography revealed free
fluid in the pelvis and surrounding the liver and mesenteric
nodularities in the left abdomen and pelvis with no drainable
fluid collection. A new MRI of the pelvis showed a 1.7 cm
cyst in the left ovary and several well-defined cystic struc-
tures in the posterior and lateral aspect of the left pelvis,
some of which had tubular configurations.

With a preoperative diagnosis of ovarian cancer, abdom-
inal hysterectomy and bilateral salpingoophorectomy were
performed. Surgery showed a pelvis with retroperitoneal
fibrosis and great involvement of the pelvic floor by malig-
nancy which made complete resection technically impossi-
ble. A normal uterus with a left ovarian complex mass
measuring 10x 10 cm was identified, firmly attached to the
omentum, bowel, bladder, colon and ureter. It was associat-
ed with approximately 1 1 of hemoperitoneum. No signifi-
cant pelvic or aortic lymphadenopathies were identified.
With these findings, the case was surgically diagnosed as
ovarian cancer and classified as a Stage IIIC (FIGO classi-
fication). Extensive enterolysis and ureterolysis were done.

Five days after the surgery the patient suffered from
pulmonary embolism and had an increased level of ascites
and pain, requiring three therapeutic paracentesis. Later CT
scans showed questionable hypoenhancing lesions in the
liver and one in the lung. Cytological analysis of the ascitic
fluid ruled out malignancy and showed cellular evidence of
acute inflammation.

The patient started with palliative chemotherapy with
Docetaxel 66.8 mg/m2 and Gemcitabine 1780 mg/m2. A
following intent with Gemcitabine 1780 mg/m2 was done
on day 8. The chemosensitivity is yet to be determined
following 2 or 3 cycles of this regimen. Other possible
agents that will be considered are Adriamycin or Sorafenib.

Grossly, the left ovary was 3.5x1.7x1.5 cm and had a
2 cm hemorrhagic, thin-walled cyst bearing a smooth inner
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lining. The external surface had thick fibrous adhesions,
suggestive of a tumoral process. Neoplastic involvement
was also evident in the bladder, left pelvic sidewall, sig-
moid, small bowel and mesentery and omentum. The right
ovary and right fallopian tube were within normal limits.
Microscopically, the lesion was highly cellular and com-
posed by very pleomorphic cells arranged in a biphasic
pattern (Fig. 1). Extensive areas of the tumor showed a
fascicular spindle cell appearance with hyperchromatic taper-
ing nuclei and indistinct pale cytoplasm, associated with foci
of stromal hemorrhage (Fig. 2). These areas closely resem-
bled a smooth muscle neoplasm. In other sections, a more
strikingly epithelioid cytomorphology and well-developed
vasoformative architecture was present (Fig. 3). There were
areas where these two patterns merged imperceptibly.
Immunohistochemistry results were consistent with a neo-
plasm of vascular origin (see Table 1 and Figs. 4, 5 and 6).
Vascular markers (CD31, CD34, D2-40 and ERG) were
positive in both epithelioid and spindle cell components.
Sections demonstrated a high grade malignant neoplasm
with intermixed solid aspect and areas forming vascular
spaces, predominantly layering the serosal surface of the
leiomyoma and infiltrating into the smooth muscle bundles.
The pelvic tumor was conclusively diagnosed as angiosar-
coma, morphologically high grade, with mixed epithelioid and
spindle cell features invading into uterine leiomyoma. Pelvic
washings, cell block and cytospins did not show evidence of
malignancy.

Discussion

Angiosarcomas are neoplasms with a very aggressive behavior
and poor prognosis. They derive from blood and/or lymphatic
vessels and extend rapidly lining spaces filled with blood [4].
Angiosarcomas can be very well differentiated with variable
endothelial atypia to high-grade spindle cell histology [4].
Around 2 % of soft tissue sarcomas and 5.4 % of cutaneous
sarcomas are angiosarcomas [3].

e TN N
T 3{;{(.’- $ L
;4'::«*{-- A

g

a8

Fig. 1 (H&E, 200 x): the biphasic histologic nature of this angiosarcoma
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Fig. 2 (H&E, 200 x): many foci of the tumor were composed by spindle
cells in a fascicular arrangement

These malignant tumors usually affects premenopausal
women, and, to our knowledge, only three cases have been
reported in postmenopausal individuals [5—7]. These neo-
plasms predominantly emerge in non-genital regions [8]. From
27 % to 50 % of the cases occur in the head and neck [1, 9] and
less than 25 % present in deep soft tissue, liver and spleen [10].
The rest mainly derives from breast and cutaneous tissues [6].
Based on imaging studies, surgery and pathological examina-
tion, we concluded that the primary site in the present case was
the ovary. Angiosarcomas of the ovary are very rare, represent-
ing less than 1 % from all ovarian malignancies [8], and are
usually seen as a part of mixed miillerian tumors (MMT) [1, §]
or associated with other neoplasms in 25 % of the cases [2, 4,
12, 32].

Primary ovarian sarcomas can present as pure sarcomas or
MMTSs. Pure sarcomas have a single malignant mesenchymal
element while MMTs have both sarcomatous and carcinoma-
tous elements. Pure sarcomas can be classified in stromal cell
sarcomas, fibrosarcomas, leiomyosarcomas, neurofibrosarco-
mas, rthabdomyosarcomas, chondrosarcomas, liposarcomas
and angiosarcomas [13]. MMTs are more common than pure
sarcomas, and have a sarcomatous component that can be
classified in homologous, with tissue from the ovary, and
heterologous, when without ovarian tissue [10, 14].

Fig. 3 (H&E, 200 x): some areas demonstrated a more epithelioid
appearance, with polyhedral cells and a more abundant cytoplasm
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Table 1 Immunohistochemistry analysis

Antibody Result
Pan-keratin (AE1/AE3/PCK26) Negative
Cytokeratin 8/18 Negative

CD31

CD34

D2-40

Factor VIIL

ERG

Smooth muscle actin (SMA)

Desmin

Positive, diffuse, strong
Positive, diffuse, strong.
Positive (multifocal, strong)
Negative

Positive (multifocal, strong)
Positive in spindle cell areas

Positive in spindle cell areas

Myosin Negative
Myogenin Negative
WTI1 Negative
MDM2 Negative
CDK4 Negative

The neoplastic cells were positive for vascular/endothelial markers
like CD31, CD34, D2-40, ERG. Muscle markers (SMA and des-
min) were immunoreactive in the spindle cell component. Epithelial
stains (pan-keratin and CK8/18) were negative

From the cases found in the literature, most ovarian
angiosarcomas were coexistent with borderline or invasive
epithelial carcinoma [8, 15]. Rarely this tumors derive from
other benign tumors [10, 16, 17]. Macroscopically, ovarian
angiosarcomas commonly are blue-brown, hemorrhagic,
soft, and friable. They are usually unilateral but bilateral,
presentations have been documented [10].

These malignancies can arise de novo or in association with
a combination of radiation and chemotherapy. In the latter
instance, those therapies confer a 5-fold risk for developing
angiosarcoma in the treated region [18]. Chronic lymphedema
has also been described as an associated cause, as also have
been vinyl chloride and thorium dioxide for hepatic angiosar-
coma [3].

Most common symptoms described in ovarian angiosar-
comas are abdominal distension and pain [3, 19, 20], also

Fig. 4 (IHC, 200 x): both components showed strong immunoreactivity
for endothelial markers like CD34
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Fig. 5 (IHC, 400 x): ERG was positive in the neoplastic cells

present in our patient. They affect a comprehensive spec-
trum of ages, from children to elders [5, 11, 16]. When this
tumor arises in other organs from the pelvic area, similar
symptoms usually occur, as well as bleeding in those where
the gastrointestinal tract is involved [21]. The presence of
symptoms may be associated to torsion of the tumor and
hemorrhage, but the size of the tumor and the organ involved
accompanied by its resultant dysfunction are the main factors
for the initial clinical scenario [4, 10].

The differential diagnosis of angiosarcomas from the ovary
includes lymphangiosarcoma, epithelial neoplasms, sex-cord
stromal and germ cell tumors and malignant melanoma,
among others. The possibility of angiosarcoma arising in a
teratoma should also be considered. Metastatic angiosarcoma
from other anatomic sites to the ovary has also been reported
and should be part of the differential [8, 10, 20]. They can also
be confused with vascular tumors of intermediate malignancy
as well (e.g. hemangioendotheliomas) [8].

Typical areas of anastomosing vessels lined by highly
atypical cells support the pathologic diagnosis. Immunohis-
tochemistry is confirmatory in most cases; markers of en-
dothelial differentiation such as CD31, CD34, Factor VIII
and D2-40 are usually positive, whereas epithelial markers
such as keratin and EMA are in general negative. Of note,
Factor VIII has been reported to be negative in up to 25 % of
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Fig. 6 (IHC, 400 x): CD31, another endothelial marker, was also im-
munoreactive in the tumoral cells
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the angiosarcomas as seen in this case, but consistent pos-
itivity has been described in those that have epithelioid
components [4, 17, 22]. As angiosarcomas become less
differentiated, sensitivity of the immunohistochemistry
drops [12]. Focal myofibroblastic differentiation can occur.
Our case had a biphasic pattern with spindle cell areas
resembling smooth muscle morphologically and immuno-
phenotypically (positivity for SMA and desmin).

Molecular studies were not performed on this case since
more definitive evidences are lacking in regards to specific
cytogenetic markers. The genetic alterations seen in angiosar-
comas are complex and unbalanced [23], and no comprehen-
sive studies of molecular changes in have been published.
Reports typically explore the expression of one or two
markers in a small series of tumors, and are insufficient to
compare the different subgroups of this malignancy [3].

These neoplasms are highly malignant, multicentric and
have a high recurrence rate [5]. Most ovarian angiosarcomas
are diagnosed at an advance stage with poor survival, reach-
ing 10 to 38% in 5 years [13, 15, 18, 22, 24]. The mean
survival in an advanced-stage disease is around 6 to
10 months and no more than 30 months [10, 15, 18]. From
cases reported, around 26 % had distant metastasis to the
lungs and die from complications of hemorrhage [11, 12, 17,
24, 25] or had systemic symptoms [11]. Liver, heart, and
splenic angiosarcomas have the worst survival rates [26].

Due to the poor prognosis and clinical outcome, an optimal
therapy is still needed. Finding epithelioid components increase
the risk of local recurrence. Tumors with >5 c¢cm have higher
risk of metastasis [9]. Good screening tools are still not avail-
able. Ca-125 is not useful for screening, but can be a good
parameter of response and predictor of recurrence on treated
patients. A Ca-125 cut-off value of <75 U/ml is associated with
better survival rate [13, 22, 27].

Extensive surgical cytoreduction, platinum based chemo-
therapy, doxorubicin, ifosfamide, dacarbazine, vincristine, acti-
nomycin [8, 28-31] have been used as treatment, some with
modest results. Several tyrosine kinase receptors involved in
angiogenesis, including VEGFR1, VEGFR2, tyrosine kinase
with immunoglobulin-like and EGF-like domains (TIE1 and
TIE2), are highly expressed in angiosarcoma. Treatment with
tyrosine kinase inhibitors such as Bevacizumab, Sorafenib,
Pazopanib, and Imatinib [8, 25, 31] alone or in combination
with chemotherapy, may be beneficial and are currently being
investigated. These biologic agents might have an important
role in the near future [8]. Unfortunately, to date there is no
standardized effective treatment, being anthracycline-base
scheme with ifosfamide the first choice for many, in combina-
tion with debulking surgery [2, 10, 17-19, 30, 33]. Myelotox-
icity is the main dose-limiting factor with this therapy [19, 24].
Many prefer the use of more than a single therapeutic agent
since it has shown a better response rate but this have not
improved overall survival [2, 8, 10].
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By the time of this report, the patient is on her first cycle
chemotherapy and presenting with recurrent ascites.

Conclusion

In summary, angiosarcomas are very uncommon malignant
tumors with a particular clinical presentation and histologic
appearance and difficult to diagnose. They should be includ-
ed in the differential diagnosis of any poorly differentiated
neoplasm with epithelioid and/or spindle cell components.
Screening tools and novel treatment modalities are in devel-
opment, aiming to reduce mortality and improve the poor
prognosis of this neoplasm.
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