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Abstract We report six cases of anastomosing hemangioma
of the ovary. All lesions were unilateral and arose in 43 to
81 year old females. In all but one patient, the tumor was
asymptomatic and represented incidental finding. The excep-
tion was a tumor associated with massive ascites and elevated
CA 125. The tumors were, on cut section, spongy and dark
violet in color. The size of tumors ranged from 0.5 to 3.5 cm.
All lesions showed the same histological features and
consisted of capillary sized anastomosing vessels with
sinusoid-like pattern intermingled with sporadic medium
sized vessels. Interestingly, in all cases there were areas of
luteinized cells at the tumor periphery, which ranged from rare
small nests to multiple and commonly confluent areas. In one
tumor, components of mature adipose tissue were present.
Immunohistochemically, all tumors were CD31 and CD34
positive. Other markers examined were negative, including;
estrogen receptor, progesterone receptor, androgen receptor,

and D2–40. Proliferative activity (Ki-67 index) was very
low in all cases. Anastomosing hemangioma is a rare entity,
only 8 lesions occurring in ovary has been described from its
initial description in 2009. We report six additional cases with
their clinicopathological correlation.
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Introduction

Anastomosing hemangioma is a rare recently described entity
initially reported in the urogenital tract on a series of 6 cases
occurring in kidney and testis [1]. Since that, about 50 cases
have been described in kidney, and sporadic cases have been
reported in other organs of genitourinary tract including testis,
spermatic cord, uterus, and urinary bladder [2–4]. However,
this entity is not specific for urogenital tract and has been
reported in other locations including liver, gastrointestinal
tract (colon, small bowel), mesentery, adrenal gland,
retroperitoneum, and soft tissues [5–7]. Regarding the ovary,
only 8 cases of anastomosing hemangioma have been de-
scribed in this location to date [2, 7, 8]. We report a series of
6 additional cases of anastomosing hemangioma of the ovary
emphasizing their clinicopathological and morphological fea-
tures, including a common finding of stromal luteinization.

Material and Methods

The archive files of participating departments were searched
for vascular lesions of the ovary. Cavernous lesions and non-
neoplastic vascular proliferation were excluded. Finally, we
identified six cases of capillary-type hemangioma which were
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included in the study. Histologic review of the hematoxylin and
eosin-stained slides was performed in all cases and formalin-
fixed paraffin-embedded (FFPE) tissue blocks were selected
for immunohistochemical analysis. Immunohistochemical
analysis was performed using the avidin-biotin complex meth-
od with antibody against the CD31 (clone JC70A, dilution
1:25, Dako, Glostrup, Denmark), CD34 (clone QBEND 10,
dilution 1:50, Dako), D2–40 (clone D2–40, dilution 1:100,
Dako), CD68 (clone PGM1, dilution 1:25, Dako), α-inhibin
(clone R1, ready-to-use, Dako), calretinin (clone
DAKCalret1, dilution 1:50, Dako), estrogen receptor (ER,
clone 6F11, 1:200, Novocastra, Newcastle, UK), progesterone
receptor (PR, clone 16, dilution 1:100, Novocastra), androgen
receptor (AR, clone AR 441, dilution 1:100, NeoMarkers,
Fremont, CA), and Ki-67 (clone Mib-1, 1: 50, Dako).
Antigen retrieval was performed by including pretreatment in
0.01 M citrate buffer (pH 6.0) for 40 min in a water bath at
98 °C for CD31, CD34, D2–40, progesterone receptor and
androgen receptor. Antigen heat-induced epitope retrieval was
performed in 0.01M citrate buffer (pH 9.0) for CD68, α-inhib-
in, calretinin, Ki-67, and estrogen receptor.

Results

The clinicopathological features are summarized in Table 1.

Clinical Findings

The tumors occurred in female patients aged 43 to 81 years
(mean 66 years (SD = 11.4), median 68.5 years). Three cases
involved the right ovary, 2 cases the left ovary, and in one case
the laterality was unknown. The size ranged from 0.5 cm to
3.5 cm in the largest diameter. In all but one case, the tumors
represented incidental findings and were clinically asymptom-
atic. The only symptomatic case was a tumor 3.5 cm in largest

diameter associated with massive ascites (2.5 l) and elevated
serum CA 125 (470 U/mL; normal value is 0–35 U/mL)
(Figs. 1, 2, 3, 4 and 5).

Pathological Findings

Grossly, the tumors were in all cases relatively well demarcat-
ed spongy lesions confined to ovary. On cut section the tumors
were dark violet in color with one exception (case No. 3) with
a component of yel lowish t issue 0.8 × 0.5 cm.
Microscopically, all tumors showed typical features of anas-
tomosing hemangioma and consisted of anastomosing prolif-
eration of capillary-sized vessels intermingled with rare
medium-sized vessels. The sinusoid-like architecture closely
resembled splenic red pulp. The tumor cells showed mild
nuclear variability without apparent atypia. Mitoses were ab-
sent. In all cases, scattered hobnail cells were present.
Common findings were fibrin thrombi and hemorrhage.
Numerous mononuclear cells were present inside the vascular
spaces. In all cases areas of stromal luteinization consisting of
large cells with eosinophilic or clear finely vacuolated cyto-
plasm can be found. In one case (case No. 5), rare Reinke
crystalloids were present. The luteinized areas ranged from
small and rare groups of cells (case No. 2), multiple larger
groups (case No. 6) to large confluent group of cells (cases
No. 1, 3, 4, 5). In all cases, these areas were located at the
periphery of the vascular tumors with only rare luteinized cells
intermingled with the tumor vessels. Moreover, in one tumor
there was an area (0.8 × 0.5 cm) consisting of mature adipose
tissue component intermingled with nests of luteinized cells.

Immunohistochemical Analysis

Immunohistochemically, the tumor cells showed in all
cases expression of CD31 and CD34. Other markers ex-
amined were negative, including; estrogen receptor,

Table 1 Clinicopathological features of anastomosing hemangioma

Case No. Age Site Size (cm) Clinical manifestation Follow-up Stromal luteinization

1 66 ovary 0.5 incidental finding
(HEBA because of metrorrhagia)

25 months, NED confluent, periphery

2 43 left ovary 1.3 × 0.3 incidental finding (HEUA because
of leiomyomas
and benign ovarian cyst)

4 months, NED rare small group of cells

3 69 right ovary 1.5 × 0.8 incidental finding (HEBA because
of leiomyomas)

52 months, NED confluent, periphery

4 81 right ovary 3.5 × 3 × 2.5 incidental finding (HEBA because
of metrorrhagia due to adenomyosis)

NA confluent, periphery

5 68 left ovary 3.5 × 3 × 1.8 ovarian tumor, ascites, increased
CA125 (470 U/ml)

NA confluent, mostly periphery

6 69 right ovary 1.2 × 0.8 suspected ovarian tumor (patient under
surveillance because of lymphoma)

13 months, NED multiple small nodules, periphery

HEBA hysterectomy with bilateral salpingo-oophorectomy, HEUA hysterectomy with unilateral salpingo-oophorectomy, NA not available, NED no
evidence of disease
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progesterone receptor, androgen receptor, and D2–40. The
luteinized cells were positive with antibodies against α-
inhibin and calretinin. CD68 was positive in mononuclear
cells located in vascular spaces. Proliferative activity (Ki-
67 index), even though estimated in areas of Bhot spots^,
was in all cases very low (case No. 4 < 1%; case No. 1, 3
and 5 < 2%; case No. 2 and 6 < 4%).

Discussion

Hemangiomas of the ovary are rare lesions, less than 90
cases have been reported in the literature to date [2, 7–37].
The lesions are usually small and asymptomatic, but ovarian
hemangiomas can be associated with pseudo-Meigs syn-
drome and a yet unnamed syndrome consisting of unilateral
or bilateral hemangioma, elevation of CA 125, and massive

ascites [13, 14, 20, 22, 36]. Histologically, more than half of
reported cases were cavernous type and remaining cases
were capillary type or mixed. Hemangiomas or florid vas-
cular proliferation resembling hemangiomas can rarely arise
in teratoma [38–41]. Based on the reported features of cap-
illary hemangiomas described prior to the definition of anas-
tomosing hemangioma in 2009, or after that but classified
only as a capillary hemangioma, we believe that most of
these cases should be classified as anastomosing hemangio-
ma [9, 14, 18, 20, 25, 33]. To this regard, anastomosing
hemangioma seems to be the most common type of capillary
hemangioma occurring in ovary. Anastomosing hemangio-
ma was initially described in the urogenital tract, however
other reports described its occurrence in other organs and
tissues and this entity is not specific for genitourinary organs
[5–7]. The morphology of anastomosing hemangioma is

Fig. 1 Hemangioma of the ovary consisting of anastomosing small
vessels and few larger medium-sized vessels (case no. 6, HE, 100 x)

Fig. 2 Anastomosing hemangioma with mild nuclear variability and
scattered hobnail cells (case no. 6, HE, 400 x)

Fig. 3 Anastomosing hemangioma with component of adipose tissue.
Note the luteinized cells intermingled with adipocytes (arrows) (case
no. 3, HE, 100 x)

Fig. 4 Anastomosing hemangioma (left) with luteinized cells at the pe-
riphery (arrows) (case no. 5, HE, 100 x)
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quite characteristic and encompasses non-lobular prolifera-
tion of capillary sized vessels with sinusoid-like arrange-
ments resembling red pulp of the spleen, which are
intermingled with moderate-sized Bfeeding^ and Bdraining^
vessels. Hobnail cells are common, as well as thrombi,
extramedullary hematopoiesis and areas of hemorrhage.
There is some variability in nuclei but nuclear atypias are
generally absent. Mitoses are absent or rare.

The differential diagnosis of anastomosing hemangio-
ma encompasses especially low grade angiosarcoma. In
contrast to anastomosing hemangioma, angiosarcoma is
characterized by presence of nuclear atypia, increased mi-
totic and proliferative activity, and common multilayering
of tumor cells or presence of solid areas. Moreover, ne-
crosis is commonly present. Necrosis can be present in the
anastomosing hemangioma as well, usually in the center
of the lesion together with other regressive changes.
Nevertheless, the misdiagnosis of anastomosing hemangi-
oma with well differentiated angiosarcoma could be a com-
mon event, at least according to the literature data [1, 4]. Other
lesions, which can be confused with ovarian hemangioma,
include epithelioid and infantile hemangioendothelioma, and
non-tumorous vascular proliferation of ovarian hilus [42, 43].
Hemangioendothelioma is characterized by a focal component
with solid or cord-like architecture. Moreover, cells with eo-
sinophilic vacuolated cytoplasm representing the earliest stage
of lumen formation are present. Cases of anastomosing hem-
angioma located in adipose tissue, either primarily or for ex-
ample in kidney hilus, usually show infiltrative growth at the
periphery and tumor vessels are intermingled with mature ad-
ipocytes. However, the lipomatous component can be on rare
occasions a part of the tumor arising in area where adipose
tissue does not normally occur [34]. This component was
found in one of our cases, representing a substantial part of
the tumor. In these cases, the differential diagnosis also

includes myelolipoma. Moreover, in cases with prominent
stromal luteinization, the differential diagnosis includes also
steroidogenic tumors. Stromal luteinization is not a rare finding
in ovarian hemangiomas [8, 10, 25, 32, 36]. There are two
theories explaining such changes [10, 32]. The most probable
hypothesis is that the non-functioning vascular tumors behave
similarly like enlarged follicles causing pressure on the adja-
cent tissue leading to the development of theca-like luteinized
stromal cells. The other hypothesis is that preexisting
hyperestrogenic state from stromal luteinization stimulates de-
velopment of ovarian hemangioma due to the growth stimula-
tory effects of estrogens on vessels. However, the absence of
estrogen and progesterone receptors in endothelial cells in all
our cases as well as in other studies concerning their expres-
sion, suggests that ovarian hemangiomas may occur indepen-
dently of hormonal stimulation [16, 25, 35]. In addition, we
assessed expression of androgen receptors, which were also
negative. In our cases, luteinized cells were present in all cases.
In one case, the luteinized cells were rare and formed a small
group. However, in other 5 cases these areas were much
more prominent. Interestingly, in one case we have found
rare Reinke crystalloids, so these cells can be classified as
Leydig cells.

In conclusion, anastomosing hemangioma of the ovary is
rare vascular lesion, which can be misdiagnosed as an ovarian
angiosarcoma. Awareness of this entity is essential for achiev-
ing a correct diagnosis. Moreover, the possibility of stromal
luteinization should be considered, to avoid misdiagnosis with
steroid cell tumor with pronounced stromal vascularization or
mixed vascular-steroidogenic tumor.
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