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‘‘Cutaneous-type’’ angiosarcoma arising in a mature cystic
teratoma of the ovary
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Benign and malignant somatic tumours arising in mature
cystic teratomas of the ovary are a rare but recognised
phenomenon. Squamous cell carcinoma is the most common
somatic malignancy arising in ovarian teratomas, although
many other types of tumour have been described. An
angiosarcoma with ‘‘cutaneous’’ type typical features arising
in a dermoid cyst of the ovary is reported. Vascular tumours
have only rarely been described as secondary somatic
tumours in ovarian teratomas. The diagnostic features and
complications of such tumours are described.

S
omatic tumours arising in mature cystic teratomas
(MCTs; dermoid cysts) are uncommon. Malignant
degeneration occurs in up to 2% of MCTs, with

squamous cell carcinoma being the most commonly encoun-
tered tumour type.1–3 Various non-epithelial malignancies,
however, have also been documented, most commonly as a
mesenchymal component of a carcinosarcoma.4–7 Benign and
malignant vascular tumours have only rarely been described
as occurring in the ovary.5 8 Primary ovarian angiosarcoma is
very rare, with less than 25 reported cases.5 Angiosarcoma
arising as a somatic malignancy in MCT is rare, with only two
cases reported in the literature.8 We report a third case of
angiosarcoma ex-dermoid cyst of the ovary. The angiosar-
coma partly showed the typical aspect of an angiosarcoma
arising in skin and merging with a high-grade component
similar to the soft tissue counterpart. The cells had clearly
identifiable cell borders and were arranged in short whorling
fascicles. In less cellular areas at the periphery of the tumour,
irregular slit-like vascular structures were evident (fig 1A).
Strong CD31 and factor-VIII-related antigen positivity
(fig 1B) were observed after immunohistochemical analysis.

CASE REPORT
A 30-year-old woman presented with abdominal discomfort
of several months’ duration. Ultrasonographical examination
showed a large mass in the lower abdomen. An explorative
laparotomy showed a large, partly cystic tumour attached to
the left ovary; the tumour was removed and a staging
procedure with subtotal omentectomy was carried out. An
initial evaluation of the specimen yielded a diagnosis of a
high-grade spindle cell tumour, probably squamous cell
carcinoma, with the tumour present in the omentum and
in the biopsies of the peritoneum. After four courses of
chemotherapy, debulking was carried out with the removal of
the uterus, right ovary and residual omentum. Clinically,
there was a favourable response to the chemotherapy, with
minor residual tumour in the abdomen. A month after
debulking, the patient was readmitted with severe nausea
and vomiting. Imaging showed liver metastases and enlarge-
ment of retroperitoneal and mediastinal lymph nodes,
multiple peritoneal tumour nodules and a large pelvic mass

with entrapped small-bowel and large-bowel loops. Curative
treatment was not possible and optimal palliative care was
provided. The patient died 9 months after initial presenta-
tion; postmortem examination was not carried out.

Tissue from the initial laparotomy and the interval
debulking was processed according to standard protocols.
Immunohistochemical tests with antibodies to cytokeratin
(AE1/AE3, NCL5D3 and KL1), vimentin, epithelial marker
antigen, CD34 (QBEND10), CD31 (JC70a), factor-VIII-related
antigen, placental-like alkaline phosphatase, a-fetoprotein
and b-human chorionic gonadothropin were carried out, with
appropriate controls, in an automated immunostainer, using
a polymer-based system (DAKO Envision, DAKO, Glostrup,
Denmark). Tumour tissue samples retrieved from the
paraffin wax blocks of the initial laparotomy were processed
for electron microscopy.

Microscopy of the tumour tissue removed during the
debulking procedure after chemotherapy showed a cellular
tumour predominantly composed of spindle cells with irregular
oval and elongated nuclei and coarse chromatin and distinct
nucleoli. CD34 staining, however, was completely negative, as
were the assays for cytokeratin, epithelial marker antigen
and germ cell markers (placental-like alkaline phosphatase,
a-fetoprotein and b-human chorionic gonadotropin).

In contrast, slides from the tumour removed in the
exploratory laparotomy showed a highly cellular spindle cell
tumour arranged in long sweeping fascicles, devoid of slit-
like vascular structures (fig 2).

Initial immunohistochemical staining proved inconclusive.
Epithelial markers (cytokeratins and epithelial marker anti-
gen) were negative, as was CD34. CD31 and factor-VIII-related
antigen were not included in the panel at this time. Electron
microscopy showed the presence of occasional poorly formed
desmosomes, leading to an initial diagnosis of sarcomatoid
squamous cell carcinoma. A review of the slides and extended
immunohistochemical analysis, however, showed the endothe-
lial nature of the tumour. Staining results were identical to
those of the debulking material, with strong consistent CD31
staining and focal factor-VIII-related antigen staining. Slides
from the cystic areas showed a typical mature cystic teratoma
with keratinising squamous epithelium and associated skin-
adnexal structures. Within the areas with epidermal and
dermal tissue, ramifying ectatic vascular structures were
observed, lined by atypical endothelial cells with hyperchro-
matic nuclei (fig 3). The appearance of this component was
identical to that of angiosarcoma arising in skin. These foci
merged into solid areas of the sarcomatous component.

DISCUSSION
The occurrence of a malignant somatic tumour in the dermoid
cysts of the ovary is a rare complication and is seen in
approximately 1.4–2% of MCT.1–3 Squamous cell carcinoma
arising in MCTs is the most common tumour, constituting
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about 80% of secondary somatic malignancies in this setting.3

This is not surprising as the predominant tissue seen in MCTs
is usually epidermal squamous epithelium with adnexa. Many
other different types of benign and malignant somatic
tumours have been described in MCTs, however, including
melanocytic naevi and melanoma, skin-adnexal tumours,
adenocarcinoma, carcinoids, carcinosarcoma and various
other sarcomas (eg, osteosarcoma, rhabdomyosarcoma, fibro-
sarcoma, leiomyosarcoma and peripheral neuroectodermal
tumour).4–6 8 9 These secondary tumours are similar to those
seen in the sporadic setting and must be set apart from the
malignant tissue in immature teratomas, which is at least
partly composed of immature embryonic-type or fetal-type
cells. The behaviour of somatic malignancies in MCT is not
determined by their derivation from germ cells but by their
phenotype, and thus is similar to that of their sporadic
counterparts.6 Hence, treatment should be geared towards the
somatic malignancy rather than towards a germ cell lesion.

Vascular tumours arising in MCTs of the ovary have only
been described sporadically.5 Subtypes of haemangioma have
been reported, including a mitotically active epithelioid
vascular tumour that behaved in a benign fashion.8 10 11

Baker and Rosai described florid benign vascular prolifera-
tions in ovarian teratomas (MCT and immature teratoma)
that may be confused with vascular neoplasms. These
vascular proliferations were seen in teratomas with an
extensive neural component and may have been induced by
growth factors liberated by the neural component.12 13

Malignant vascular tumours in the ovary are rare. No more
than 25 primary ovarian angiosarcomas have been described to
date, although the validity of a considerable number of these
cases has been questioned.5 14 In a number of cases, the
angiosarcoma was seen in combination with an ovarian surface
epithelial tumour.15 16 Of the seven cases of primary ovarian
angiosarcoma reviewed by Nielsen et al,8 two arose from
dermoid cysts. Platt et al17 report a case of disseminated primary
ovarian angiosarcoma, which was associated with two MCTs.
The bulk of the angiosarcoma, however, was found in the ovary

Figure 1 Tumour tissue from the
debulking procedure. (A) Vague vascular
architecture is discernible. (B) CD31 stain
showing strong membranous positivity.

Figure 2 Tissue from the initial procedure showing a high-grade
spindle cell tumour devoid of differentiation features.

Figure 3 Tissue from the initial procedure showing a residual typical
dermoid cyst structure. Atypical ectatic vascular structures are seen. Inset:
low-power view with skin and adnexal structures of the dermoid cyst.
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contralateral to the one with the teratomas, which was
described as being normal in size. It therefore seems unlikely
that this is a third angiosarcoma ex-dermoid cyst but rather a
primary ovarian angiosarcoma in combination with MCT. To
the best of our knowledge, there are no other reported cases of
angiosarcoma arising in MCTs in the literature in English.
Incidental case reports do exist, however, of angiosarcoma
complicating germ cell tumours in other locations.18 19

The angiosarcoma described here partly showed typical
features of angiosarcoma arising in skin, with irregular
ectatic vascular structures ramifying through the dermal
collagen. In contrast, (deep) soft-tissue and organ-based
angiosarcoma usually shows features of a high-grade
sarcoma and often requires immunohistochemical analysis
to uncover its endothelial derivation. Whether these histolo-
gical forms of angiosarcoma indeed represent different types
is unclear. On the basis of the case presented here, in which
cutaneous-type angiosarcoma merged with a high-grade
spindled component, morphologically similar to the soft
tissue equivalent of angiosarcoma, it could be argued that the
high-grade soft-tissue type of angiosarcoma is no more than
progression. The question remains of why angiosarcoma
seems to have a predilection for cutaneous sites.

The initial diagnosis proved problematic, as the tumour
consisted solely of a compact sarcomatous cell population
arranged in long fascicles. Moreover, immunohistochemical
analysis failed to show differentiation characteristics. Initially,
CD34 had been used as the only endothelial marker and proved
to be consistently negative. CD31 staining was performed only
after morphological features in tissue from the debulking
procedure suggested vascular differentiation, and was strongly
positive. The superiority of CD31 in terms of sensitivity and, in
particular, specificity for endothelial cells is well recognised and
should ideally always be included in a panel in which an
endothelial neoplasm enters the differential diagnosis.5 20–24

Electron microscopy showed occasional poorly formed
desmosomes, leading to the diagnosis of squamous cell
carcinoma. In retrospect, the demosomes may have been part
of the squamous epithelium of the dermoid cyst or, more
likely, were mistaken for adherens junctions, which may be
seen in endothelial cells.25 Although cytokeratin staining was
negative in this case, positive staining could have further
complicated matters, as deep-seated angiosarcomas are
frequently cytokeratin positive.5 26 27

We conclude that the case presented here constitutes the
third bona fide case of angiosarcoma ex-dermoid cyst of the
ovary. In addition, this case illustrates the general fact that
when faced with a morphologically undifferentiated tumour,
supplemental techniques should be applied and interpreted
with care.
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Take-home messages

N Malignant degeneration occurs in up to 2% of ovarian
mature cystic teratomas

N A great diversity of epithelial and mesenchymal
secondary tumours have been described complicating
mature cystic teratomas of the ovary

N Treatment of secondary non-germcell tumours in
mature cystic teratomas should target the phenotype
of the somatic tumour component rather than its
germcell derivation

N CD31 is a sensitive and specific endothelial marker,
which should be included in a panel of endothelial
markers to confirm the diagnosis of a vascular tumour
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