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Introduction 
Osseous metaplasia has been described in many tissues, most 

commonly in musculoskeletal and central nervous system, followed 
by soft tissue organs [1,2]. In the female genital tract osseous 
metaplasia is reported as a rare condition in cervix and vagina, and 
it is more often found in endometrium [2-4]. In ovary it is a rare 
entity and is usually associated with cystic teratoma, mucinous 
cystadenoma [5], papillary serous cystadenocarcinoma [6], 
endometrioid adenocarcinoma [7] and thecoma [8].  We present a 
rare case of ovarian endometriosis with osseous metaplasia of the 
endometrial cyst.

Case Report
A 25 years old female was presented with heaviness and pain 

in lower abdomen for last 2 months. The patient gave history of 
normal menstrual cycles, nulliparity and menarche on 9 years. 
Physical examination noted the presence of painful cystic mass in 
the right adnexal region, closely connected to the posterior wall of  

 
uterus. On ultrasonography left ovary was with normal dimensions 
and was unremarkable, but right ovary showed three cystic 
formations (diameter: 34mm, 57mm, 42mm) with hypoechoic 
appearance. A hyperechoic small mural mass was present in one 
of them. Working diagnosis of benign cystic tumor of right ovary 
was made, not excluding endometrioma. Additional laboratory 
tests showed elevated CA-125 (107U/ml) and CA-19-9 (57.4 U/ml). 
All other blood parameters including serum calcium level were in 
normal range. Laparotomy was performed at the University Clinic 
of Gynecology and Obstetrics in Skopje and an extirpation of cystic 
formation was done.  Operative material and peritoneal fluid taken 
during the surgery were sent for histopathological examination at 
the Institute of Pathology in Skopje. Cytological examination was 
negative.

Gross examination of the operative material revealed artificially 
opened trilocular cystic lesion measuring 9.5 x 6 x 0.5 cm. The outer 
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surface of the cyst was smooth, but luminal side was rough and dark 
brown colored. Some blood was found in the cyst. The thickness of 
its wall varied from 0.2 to 0.5 cm. Microscopic examination showed 
compressed ovary tissue and endometrial cyst, composed of 
collagenous wall, endometrial epithelium and a lot of hemosiderin 
laden macrophages. The epithelium showed some metaplastic 
changes, but it was CK7 and vimentin positive (Figures 1a & 1b). 
Some endometrial stroma, immunoreactive for CD10 antibody, was 
found in one area. Lymphocytic inflammatory infiltrate was found 
beneath the epithelium in various amounts (Figure 1a). In some 

areas scattered polimorphonuclears among the lymphocytes were 
also found. High amount of hemosiderin laden macrophages were 
located in the cystic wall, together with some cholesterol crystals 
(Figure 1c) and metaplastic bone. Cortical bone with Haversian 
canals and cancellous bone were recognized. Osteoblastic rimming, 
osteoclasts laden with hemosiderin and calcification of the bone 
were also visible (Figures 1d-1f).   A year after the surgery the 
patient is in well health with regular postoperative ultrasound 
findings.

 

Figure 1: Microphotographs of ovarian endometrioma with bone formation. a) Cystic wall composed of fibrous tissue, loosely 
connective tissue reach with lymphocytes and hemosiderin laden macrophages and epithelium (H.E. 10x10) b) CK7 positivity 
of the epithelium (immunostaining with antibody against CK7, 10x10) c) Cholesterol crystals surrounded by inflammatory 
cells (H.E. 10x10) d) Metaplastic bone  closely connected to the granulation tissue at one side and blood collection at the 
other side (H.E. 10x10) e) Cortical bone with calcification (H.E. 10x10) f) A bony trabeculae rimmed by osteoblasts (right) and 
osteoclasts in neighborhood  laden with hemosiderin (left) (H.E.10x10).

Discussion
Endometriosis is a chronic condition with the most common 

locations in ovaries, fallopian tubes, and tissue around the uterus 
and ovaries [9] and is associated with a chronic inflammation and 
scar tissue and adhesions forming [10]. Ultrasound is non-invasive 
method for diagnosing endometriosis, especially large cystic 
lesions. Lesions identifiable on ultrasound include hypoechogenic 
unilocular or multilocular cysts with or without regular contours 
or with or without mural nodules [11]. Differential diagnosis of 
endometrioma includes dermoid cyst, hemorrhagic cyst, neoplasm, 
ovarian abscess, and ectopic pregnancy [12]. The situation is more 
complicated when the adnexal mass contains calcifications or bone 
segments, which together with elevated CA125 and CA 19-9 values 
may suggest a malignant process. In such cases osseous metaplasia 
can be a reason for a misdiagnosis at ultrasound examination, when 
a cystic lesion containing bone may be diagnosed as a malignant or 
benign tumor [13]. 

Carbohydrate antigen 19-9 (CA19-9) and Cancer antigen 
125 (CA-125) are mainly increased in gastrointestinal tumors, 

but they can also be increased in other types of malignancies, in 
some benign conditions, and endometriosis as well [14-18]. Bone 
formation is found in some neoplastic lesions of the ovaries [5-
8], but it is also found in some non-neoplastic conditions of ovary 
as is endometriosis [19]. Generally, endometriosis is considered 
as an estrogen-dependent chronic inflammatory disease [18]. 
Despite morphological changes are well recognized, the exact 
and detailed pathogenesis of endometriosis is still not known, 
as well as the exact role of immunological and inflammatory 
processes in its persistence and development [19]. Some authors 
pointed the presence of local microenvironment reach with 
chronic inflammatory cells and their secreted cytokines that cause 
chronic inflammation of surrounding tissue [20,21]. According 
Lin YH et all, the cystic fluid within an endometrioma is rich with 
proinflammatory cytokines, iron, reactive oxygen species (ROS), 
growth factors, and matrix metalloproteinases (MMPs). These 
cystic fluid contents could diffuse into surrounding ovarian tissue 
and cause chronic inflammation, promoting fibrosis and adhesion 
formation through myofibroblast differentiation and reduced blood 
supply [22]. 
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More recently, a few studies explained the role of bone 
morphogenetic proteins (BMPs) (family of growth factors) in 
many pathological conditions that have inflammation as hallmark 
in their pathophysiology and pointed the BMPs involvement in 
inflammatory phenotype of endothelial cells in atherosclerosis, 
vascular calcification and process of endothelial to mesenchymal 
transition [23]. BMPs upregulate expression of adhesion molecules 
promoting leukocyte adhesion, with consecutive chronic 
inflammation and tissue fibrosis [23]. The pathogenesis of osseous 
metaplasia in ovary is also uncertain, but it appears to be an unusual 
reaction to tissue damage and repair [24]. For some authors 
the possible explanation is overgrowth of coexisting coalesced 
psammomatous calcifications, which may arise from spontaneous 
or induced necrosis of the tissue [24]. For others they are related 
to secretion BMPs [24]. Bone morphogenetic protein (BMP) ligands 
are able to induce bone and cartilage development and are found to 
have a complex role in the embryonic development of many organ 
systems [25,26]. Overactive BMP signaling pathway is considered to 
be the underlying cause of the ectopic chondrogenesis, ectopic bone 
formation, and joint fusion seen in patients with Fibrodysplasia 
ossificans progressiva - FOP [25]. In this condition, ectopic bone is 
thought to originate from mesenchimal stem cells (MSCs) which lie 
dormant in soft tissues and differentiate into osteogenic cells [24].

Athanasios et all demonstrated that ectopic endometrium 
showed intense cytoplasmic immunoreactivity to BMP-6 in 
both epithelium and stroma. This study also showed that BMP-
6 expression is highly associated with strong expression of 
estrogen receptors (ERa) which may be at least partly involved 
in the mechanisms of attachment, survival and expansion of 
endometriosis [27]. BMP may promote the co-development of 
endometriosis and chronic inflammation as two complementary 
and closely connected conditions [22,27]. As we discussed above, 
the areas of endometriosis bleed each month, resulting in chronic 
inflammation and creating a microenvironment reach with BMPs 
that may induce osseous metaplasia of multipotential stromal 
stem cells with psammoma body and bone formation [25]. In 
our case paucicellular colagenous wall was covered with a layer 
of granulation and loosely connective tissue in which beside the 
macrophages remarkable amount of lymphocytes were found. 
Bone formation was closely connected to the granulation tissue 
at one side and blood collection at the other side. This finding 
strongly suggests bone formation in a process of inflammation and 
reparation.

Conclusion
Osseous metaplasia in endometrial cyst of ovary is extremely 

rare condition which should be considered in the diagnostic 
procedure of cystic ovarian lesions, so that no misdiagnosis occurs. 
Due to its unclear clinical importance and unknown etiology and to 
understand the full pathogenesis of this condition further research 
is needed on this topic.
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