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Abstract

Epithelioid angiosarcoma is a rare and highly aggressive soft tissue angiosarcoma most commonly

arising in the deep soft tissues. Given that abundant vascular cavities anastomose with each other,

most angiosarcomas prone to metastasis recur quickly, and the overall prognosis is poor. We

report a 25-year-old woman at 24 weeks’ gestation who presented with a 1-month history of

abdominal distension. Ultrasonography suggested a mass in the right adnexa, and she underwent

two operations owing to uncontrolled intraperitoneal bleeding with progressive anemia. The

right ovarian tumor and right adnexa were removed successively. Biopsy yielded a diagnosis of

primary epithelioid angiosarcoma with mature cystic teratoma. The patient died from uncon-

trolled progressive bleeding 1 week after the second operation. This case revealed that epithelial

angiosarcoma is a highly malignant endothelial cell tumor. The results of surgery and chemo-

radiotherapy tend to be poor, and the recurrence rate is high. The purpose of this study is to

raise clinical awareness of epithelial angiosarcoma and its adverse events and to provide new ideas

for the treatment of these adverse events. Immunohistochemical staining of pathological speci-

mens can facilitate diagnosis. Pregnancy with malignant tumors may lead to rapid disease pro-

gression, extensive lesions, and a poor prognosis.
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Introduction

Angiosarcoma is a rare malignant soft
tissue tumor originating from the vascular
endothelium that accounts for approxi-
mately 2% of soft tissue sarcomas.1 The
majority of angiosarcomas arise from the
deep soft tissues of the extremities, but
they can also occur in the skin, adrenal
glands, breast, thyroid gland, small intes-
tine, uterus, heart, liver, gallbladder,
spleen, bone, lung, and peritoneum.2–12

Studies have shown that epithelioid angio-

sarcoma originates in endothelial cell lines
of blood vessels and lymph nodes.13 The
diversity of primary sites is because of the
presence of blood vessels and lymphatic
vessels throughout the body. Radiation
therapy, environmental toxins, anabolic ste-
roids, and synthetic estrogens are risk fac-
tors for angiosarcoma;1,14–16 however, the
causes of this tumor are unknown.
Angiosarcomas of the female reproductive
tract are rare, most commonly occurring in
the uterine body, and they are extremely
rare in the ovaries.17 No more than 40
cases of primary ovarian angiosarcoma
are documented in MEDLINE.18 Primary

epithelial ovarian angiosarcoma complicat-
ing pregnancy has not been reported. We
report a case of epithelial ovarian angiosar-
coma with mature cystic teratoma that
occurred during pregnancy and resulted in
death owing to uncontrolled hemorrhage
from progressive, metastatic tumor sites.

Case presentation

The patient was a 25-year-old pregnant
woman at 24 weeks gestation, from
Changsha, China. She was admitted to
our hospital on 8 August 2019 owing to a
1-month history of abdominal distension.
There were no abnormalities in her early
pregnancy examinations. She developed
abdominal distension in early July 2019,
which was accompanied by constipation

and tenesmus as well as occasional abdom-
inal pain. Ultrasonography suggested a
mass measuring approximately 10 cm in
the right adnexa, which was considered a
teratoma and was not treated. On 1
August 2019, owing to progressive worsen-
ing of the abdominal distension and severe
anemia, ultrasonography suggested that the
mass had increased to 14 cm in size. At
22:00 on 4 August 2019, she underwent
emergency laparotomy in the First
Hospital of Changsha, and the right ovari-
an tumor and appendix were removed.
Upon entering the abdomen, 1500mL of
dark red bloody ascites was encountered;
however, no obvious active bleeding was
found. Exploratory laparotomy revealed a
16-cm� 11-cm right ovarian tumor adher-
ent to the posterior uterus, broad ligament,
Douglas’ pouch, and anterior sacrum. The
right ovarian tumor was cystic and solid,
with sebum, hair, blood clots, and focal
necrosis. The surface of the tumor was cov-
ered by reddish, necrotic, and fragile tissue,
and the capsule was thickened and hard
without an obvious breach. The right fallo-
pian tube was swollen, and partial necrosis
of the appendix was noted. No abnormal
nodules were observed elsewhere. The
tumor and appendix were removed, and
pathology yielded a diagnosis of primary
ovarian epithelioid angiosarcoma with
mature cystic teratoma. The immunohisto-
chemical results were: GATA-3 (�), ETS-
related gene (ERG) (þþ), cluster of differ-
entiation (CD)31 (þþþ), friend leukemia
integration-1 (FLI-1 (þþ), epithelial mem-
brane antigen (EMA) (�), Sal-like protein 4
(SALL-4) (�), placental alkaline phospha-
tase (PLAP) (�), human chorionic gonado-
tropin (HCG) (�), melanoma-specific
antibody (HMB45) (�), Ki67 (þ, 30%),
and CK-P (þ) (Figures 1–4).
Postoperatively, the volume of peritoneal
bloody drainage continued to increase to
approximately 100mL to 200mL/60
minutes. The symptoms did not improve
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after treatment with blood transfusions and
fluid rehydration. Additionally, the total
drainage volume within 24 hours after sur-
gery (20:00, 7 August 2019) was approxi-
mately 3778mL. The patient was then
transferred to our hospital.

The patient had a temperature of 37.3�C,
blood pressure of 104/72 mmHg, and pulse
rate of 120 beats/minute on admission to
our hospital. The fetal heart rate was 160
beats/minute. Dark red bloody fluid was
draining from the abdominal drainage
tube at approximately 100mL/30 minutes.

Laboratory studies revealed a red blood cell
count of 2.13� 1012 cells/L, white blood
count of 7.1� 109 cells/L, hemoglobin level
of 66 g/L, hematocrit level of 19.2%, and
platelet count of 98� 109 cells/L. The
patient underwent computed tomography

angiography, which revealed hemoperito-
neum with peritoneal thickening, and that
the distal branches of bilateral internal iliac
arteries were dilated and tortuous, with
patchy hyperchromatic areas.

Bilateral internal iliac artery emboliza-
tion was performed, during which the
patient delivered a dead infant of approxi-
mately 904 g at 01:31 on 8 August 2019,
with hemorrhage of 100mL. The total
drainage volume from the abdominal

cavity was approximately 800mL within
24 hours and 2850mL within 48 hours
after arterial embolization. Therefore, a
second exploratory laparotomy was per-
formed, and right adnexectomy was per-
formed. Upon entering the abdomen,
2500mL of dark red bloody ascites was
encountered. A serosal defect in the poste-

rior uterus with blood clots was also
encountered.

The right ovary was congested and
slightly larger, whereas the right fallopian

Figure 1. Hematoxylin and eosin (H&E)-stained
section showing formation of sinusoidal spaces and
epithelioid cells (�10 magnification).

Figure 2. Hematoxylin and eosin (H&E)-stained section showing formation of sinusoidal spaces and
epithelioid cells (�60 magnification).
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tube was swollen; the left ovary and fallo-
pian tube were normal. Blood effused from
the peritoneal surface of the anterior sacral
and Douglas’ pouches, with blood clots
weighing approximately 300 g. The bowel
was swollen. Multiple subcentimeter dark
red nodules were excised from the surface
of the omentum and transverse colon for
examination, and flash-frozen pathologic
examination showed that the transverse
colon was invaded. Large dark red ecchy-
motic hematomas were found in the infra-
colic omentum, splenic area, lower margin
of the liver, paracolic sulcus, and other

areas. Additionally, active bleeding was
found in the retroperitoneal area of the

pancreatic tail.
Owing to the poor effect of sutures and

hemostasis at the bleeding site, we per-
formed abdominal packing. Biopsy yielded

a diagnosis of primary ovarian epithelioid
angiosarcoma of the right ovary and tumor
invasion of the transverse colon. The
abdominal drainage fluid volume was
2250mL on the first postoperative day
and 2750mL on the second postoperative
day, indicating uncontrolled intra-
abdominal bleeding. Disseminated intra-
vascular coagulation was not indicated
according to the patient’s coagulation func-

tion during her hospitalization. After
informing the patient of the poor prognosis
of her rapidly progressing cancer and
uncontrolled bleeding, the patient elected
to go home and receive further transfusions
there, and died 1 week postoperatively sec-
ondary to hemorrhage from cancer. The
reporting of this study conforms to the
CARE guidelines.19

Discussion

Angiosarcoma is a rare malignant tumor of

endothelial cell origin that can be divided

Figure 3. Immunostaining of epithelioid angiosarcoma showing that cluster of differentiation (CD)31
demonstrates intense membranous and cytoplasmic staining (�10 magnification).

Figure 4. Tumor cells stained diffusely with
ETS-related gene (ERG) immunostain (�20
magnification).
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into cutaneous, visceral, and soft tissue sub-
types. Epithelioid angiosarcoma is a rare
soft tissue angiosarcoma with special mor-
phology that was first reported by Weiss
et al.20 Ovarian angiosarcoma can occur
in all age groups, although it is more
common in women of child-bearing age
(<40 years of age). The clinical symptoms
of ovarian angiosarcoma are similar to
those of ovarian cancer but lack specificity.
This disease is very difficult to identify in
the early stage, and when symptoms
appear, most patients have extensive pelvic
abdominal metastasis and a poor progno-
sis. During the first operation in our
patient, the tumor invaded only the appen-
dix. During the second operation, extensive
peritoneal, omental, and intestinal metasta-
ses were found, indicating that the growth
and spread of epithelioid angiosarcoma was
extremely fast and easy, and pregnancy may
have accelerated the tumor spread.

The incidence of ovarian malignancies
during pregnancy is 1/10,000 to 1/
100,000.21 Pregnancy with ovarian angio-
sarcoma is extremely rare. Sedgely et al.22

reported a case of angiosarcoma of the
breast that spread to the ovary during preg-
nancy 6 years after the initial diagnosis.
Angiosarcoma was reactivated by the preg-
nancy, suggesting that pregnancy altered
the biological behavior of the tumor and
promoted the growth of malignant
tumors.23 We report the first case of preg-
nancy with ovarian primary epithelioid
angiosarcoma. In this case, the patient
had a rapid course of disease and a poor
prognosis, which may have been related to
pregnancy. During pregnancy, the uterus
enlarges, and changes in the position of
the pelvic and abdominal organs mask the
tumor.

Pelvic hyperemia, abundant blood
supply, and lymphatic drainage during
pregnancy can create favorable conditions
for the rapid growth, seeding, and dissemi-
nation of malignant tumor cells. Some

scholars have proposed that during preg-
nancy, sex hormones secreted by the placen-
ta increase, which can affect the biological
behavior of tumor tissues and cause malig-
nant tumors to grow rapidly.24 Maternal
immune responses and immune function
change during pregnancy, and the placenta
releases immunosuppressive factors and
progesterone, which inhibits lymphocyte
activity and immune response as well as
the T-cell response in pregnant women. In
addition, the presence of serum blocking
antibodies during pregnancy enables malig-
nant tumor cells to grow without immune
monitoring. For these reasons, malignant
tumors in pregnancy tend to be associated
with a high degree of malignancy, rapid
progression, and a poor prognosis.

Ovarian angiosarcoma may metastasize
from other sites, but the primary tumor
can usually be found elsewhere.25–27 Most
primary ovarian angiosarcomas are unilat-
eral.28,29 In addition, ovarian angiosarcoma
can infiltrate and metastasize to adjacent
tissues and organs, resulting in serious com-
plications, such as massive abdominal
bleeding. Bradford et al. reported a case
of primary angiosarcoma of the ovary com-
plicated by hemoperitoneum. The patient
died 3 weeks postoperatively secondary to
hemorrhage from progressive, metastatic
tumor sites.30

Histologic features of epithelioid angio-
sarcoma include the presence of interlacing
vascular spaces lined by endothelial cells
showing nuclear pleomorphism and mitotic
activity. The tumor cells are large, and most
or all are epithelioid, with abundant eosin-
ophilic cytoplasm. The nucleus is larger
in the center or is deviated and
vacuolated, with obvious nucleoli.
Immunohistochemistry is of great value in
the diagnosis of epithelioid angiosarcoma.
Common vascular endothelial cell markers,
namely CD31, CD34, and FLI-1, supple-
mented with epithelial markers, can be
used to diagnose epithelial angiosarcoma.
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CD31 is approximately 90% positive for

any type of angiosarcoma, with a relatively

high specificity and sensitivity.31–35

Conclusion

Angiosarcoma is a malignant tumor derived

from vascular endothelial cells or mesenchy-

mal cells. Epithelioid angiosarcoma is a

unique morphologic subtype of angiosar-

coma in which malignant endothelial cells

have a predominantly epithelioid appear-

ance and are highly aggressive. Because the

tumor has abundant vascular cavities that

are anastomosed with each other, most

ovarian angiosarcomas are prone to bleed-

ing and metastasis and have a poor progno-

sis. Pregnancy with epithelioid

angiosarcoma can accelerate disease pro-

gression. Current treatments constitute sur-

gery, postoperative adjuvant chemotherapy,

and combination therapy. It has been

reported that ovarian angiosarcoma can be

treated with doxorubicin combined with

ifosfamide;36,37 however, there is no known

optimal chemotherapy regimen. The mor-

tality rate within 1 year of diagnosis is

>50%, whereas the overall 5-year survival

rate is approximately 10% to 40%.38–40
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