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Abstract 
Ovarian ectopic pregnancy (OEP) represents the rarest type of ectopic pregnancy, accounting for 1–3% of this pathology. The diagnosis of 
this pathology is challenging due to the non-specific clinical aspects and the ultrasound examination hampered by the lack of visible gestational 
sac in the presence of hematocele and hemoperitoneum. The purpose of the extended histopathological (HP) examination was to identify 
particular aspects of the OEP trophoblast and to highlight potential local ovarian modifications which can determine pregnancy fixation at 
this level. The patient presented local favorable conditions for intraovarian nidation, conditions confirmed by the HP classical examination 
and by the immunohistochemical evaluation. We identified, using classical Hematoxylin–Eosin, Masson’s trichrome and Periodic Acid–Schiff 
(PAS)–Hematoxylin, necrotic hemorrhage, accentuated vascular thrombosis and high density lymphoplasmocytary infiltrate. These modifications 
increased local adhesivity and cell destruction through hypoperfusion. Anti-cluster of differentiation antibodies (CD34, CD38, tryptase) revealed 
the low number of intravillous vessels and the high number of macrophages and mastocytes involved in the local inflammatory process 
heighten. We identified the presence of trophoblast tissue in the ovarian structure using anti-cytokeratin AE1/AE3 (CK AE1/AE3)/anti-
cytokeratin 7 (CK7) antibodies. The anti-alpha-smooth muscle actin (α-SMA) and anti-vimentin (VIM) antibodies displayed the density of 
myofibroblasts and intravillous stromal cells and with the aid of anti-progesterone receptor (PR) antibody, we identified the corpus luteum 
hormonal response in the OEP. The placental villosities present a blocked multiplication process at the anti-apoptotic B-cell lymphoma 2 
(BCL2) protein, confirmed by the Ki67 cell proliferation and tumor protein 63 (p63) immunomarkers. Anti-neuron specific enolase (NSE), anti-
calretinin and anti-inhibin A antibodies showed the particular aspects of the granulosa and internal theca cells, which may be involved in 
oocyte release blockage, intraluteal and extraluteal fecundation of the OEP. 
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 Introduction 
Ectopic pregnancy is defined as a pregnancy implant-

ation outside the uterine cavity. Differential diagnosis of 
ectopic pregnancy is important when a woman presents 
with abdominal or pelvic pain, genital bleeding, and positive 
pregnancy test [1]. 

Ectopic pregnancy represents a major health problem 
and account for 10% of total maternal deaths [2]. 

There are several risk factors for ectopic pregnancy: 
pelvic inflammatory disease (PID), history of ectopic 
pregnancies, Fallopian tube surgery, smoking, assisted 
reproduction and in vitro fertilization techniques [3]. 

Approximately 97–98% of extrauterine pregnancies 
are located in the Fallopian tubes. The ampullar portion 
of the tube is the most frequent location, accounting for 
70% of tubal pregnancies, followed by isthmic and fimbriae 
level. Ovarian, uterine scar, peritoneal and cervical preg-
nancies add up to 3% of the total ectopic pregnancies [4]. 

Ovarian ectopic pregnancy (OEP) is one of the rarest 
types of implantation [5, 6]. The incidence of OEP varies 
from 1/2000 to 1/60 000 in spontaneous pregnancies and 
it represents 3% of all ectopic pregnancies [6, 7]. 

Aim 

The aim of this study was to determine if the detailed 
histopathological (HP) exam of the trophoblast can offer 
the possibility of identifying OEP specific elements and 
to emphasis potential local ovarian factors which can lead 
to pregnancy fixation at this site. 

 Pathophysiological mechanisms 
The natural course of OEP finalizes with rapture of 

the embryonic sac by the end of the first trimester which 
leads to hemoperitoneum [8]. However, there have been 
cases reported up to 34 weeks of gestations. In one of these, 
the patient presented for acute abdomen and through 
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surgery, a live female fetus was extracted with intact 
amniotic membranes [9]. 

OEP is frequently associated with intrauterine devices 
(IUDs), history of ectopic pregnancies, endometriosis, 
Fallopian tube lesions, PID, contraceptive measures, 
Chlamydia infection, age, and socioeconomic factors 
[10, 11]. Furthermore, some local factors can also be 
implicated, factors which have been observed in our case 
of OEP. 

Previous studies showed a true rise of incidence of 
OEP caused by Caesarean (C)-sections [12]. 

Similar to other studies, the intrafollicular fertilization 
was caused due to failure of oocyte release after the rupture 
of the mature follicle [13]. 

Spiegelberg [14] described some criteria for OEP: the 
Fallopian tube of the affected side, including the fimbriae, 
should be intact and separated from the ovary, the gesta-
tional sac should be in the cortical section of the ovary, 
the ovary should be in the normal position attached to the 
uterine body through the utero-ovarian ligament and finally, 
the HP examination must demonstrate the presence of 
placental villosities in the ovarian cortex. Following these 
criteria, our case fits the complete description of OEP. 
The remaining ovarian tissue should help preserve normal 
fertility. The recurrence rate for this pathology is very rare 
when compared with the Fallopian ectopic pregnancy [15]. 

OEP etiology is not fully known but there are 
numerous factors which can favor the fixation of the 
pregnancy at the ovarian level: (i) inflammation and 
increased local adhesivity, low intrafollicular pressure  
or specific modifications of the granulosa cells or the 
cumulus oophores cells; (ii) Fallopian tubes deficit due 
inflammation, tubal abortion or idiopathic; (iii) ovarian 
endometriosis; (iv) IUDs [6, 16–19]. There are studies 
which show that IUDs reduce intrauterine pregnancy rates 
by 99.5%, by 95% Fallopian implantation but they do not 
reduce ovarian implantation. Moreover, it is believed that 
they represent a risk factor for OEP [17, 19]. 

The local intraovarian particularities could favor 
pregnancy implantation at this level. 

 Clinical symptoms 
The clinical aspect of OEP is represented by pelvic or 

abdominal pain ranging from medium to severe intensity, 
vaginal bleeding, and a positive pregnancy test. 

OEP is an acute pathology in 90% of cases. Some 
ectopic tubal pregnancies treated with Methotrexate, without 
laparoscopic confirmations can be misdiagnosed OEP [20]. 
The high value of beta human chorionic gonadotropin 
(βhCG), amenorrhea and the acute abdominal and pelvic 
symptomatology, and the palpation of painful adnexal mass 
determined the therapeutic management of OEP [21, 22]. 

 Ultrasound examination 
Ultrasonography is a routinely imagistic examination 

performed when an ectopic pregnancy is suspected. Ideally, 
patients are scanned transabdominal, with a full urinary 
bladder and transvaginal. The transabdominal approach 

offers a wide field of view of the pelvis and can better 
visualize the uterine fundus as well as high situated adnexa 
[1]. 

The ultrasound (US) examination could not differentiate 
a tubal from an OEP or a possible ruptured cyst. US exami-
nation highlighted the uterus surrounded by peritoneal 
content, with the appearance of free clear fluid posteriorly 
and complex mass with coarse echoes, suggesting hematocele, 
in front of the uterus. The thickened decidualized endo-
metrium was also noted. Free clear fluid and dense free 
fluid surrounding the uterus suggested a significant hemo-
peritoneum. An irregular heterogenous mass projecting 
from the ovary contour could also be observed, with 
hypodense content, communicating with the peritoneal 
free fluid. 

When βhCG levels are above normal values and an 
intrauterine pregnancy cannot be detected, an ectopic 
pregnancy or a βhCG secreting source should be considered. 
Both adnexa should be thoroughly examined as the sings 
are variable and may be subtle. A normal US examination 
does not exclude and ectopic pregnancy. Approximately 
15–35% of extrauterine pregnancies are not represented 
by an identifiable US mass [23]. In these situations, careful 
patient follow-up is required with subsequent βhCG 
determinations and US examinations. 

 Positive and differential diagnosis 
The open surgery confirmed the presence of hemo-

peritoneum and the ovarian ruptured mass. An advantage 
of this localization, as opposed to a tubal pregnancy, is 
represented by the possibility of fertility conservation by 
preserving the tube and salvaging the ovarian tissue as 
much as possible [15]. 

ꞵhCG levels, the quality of the US images and medical 
experience have a major impact on the diagnosis [21], 
however, due to the acute nature of the pathology, the 
presurgical diagnosis is of lesser significance. Thus, the 
differential diagnosis is made surgically and histopatho-
logically confirmed [21, 24–27]. 

Differential diagnosis of OEP can be made with Fallopian 
tube ectopic pregnancy, hemorrhagic luteal cyst, appendicitis 
with early pregnancy, urinary tract infection, choriocarci-
noma, ovarian tumor secreting βhCG (including dysger-
minoma and seminoma) [28]. However, transvaginal US 
examination may be able establish the diagnosis of intact 
OEP [29]. This diagnosis is hard to determine in cases of 
complications, when hemoperitoneum or blood cloths 
overlay with the adnexal structures making it difficult  
to precisely delimitate them. In turns, OEP is suspicioned 
during surgery and later confirmed at the HP examination 
[6]. 

The differential diagnosis is difficult when performing 
and US examination. OEP, corpus luteum, hemorrhagic 
cyst, ruptured Fallopian pregnancy are hard to differentiate 
in the absence of an obvious gestational sac especially in 
the presence of hemoperitoneum and hematocele, which 
can envelope the adnexa [30]. 

As we mentioned above, the definitive diagnosis is 
done by HP examination, which confirms the clinical and 
surgical suspicions. 
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 Histopathological and 
immunohistochemical examinations 

Histopathologically-confirmed OEP can be classified 
as intrafollicular or extrafollicular, the second form 
having two subtypes, however the clinical implication is 
controverted [31]. 

This examination confirmed the presence of bitropho-
blastic mesenchymal placental villosities, with the exterior 
syncytiotrophoblast and interior cytotrophoblast, using the 
classical histological staining. This confirms the intra-
ovarian localization of the gestational sac. 

 Treatment 
There are multiple surgical approaches to this pathology 

like total ovariectomy or partial ovariectomy [20]. There 
are cases in the literature where adnexectomy was performed 
due to the low viability of the remaining ovarian tissue 
[13]. In some cases, etoposides or methotrexate were not 
used due to the constant decrease of βHCG levels after 
surgery [13, 32]. 

Management of the pathology implies surgical inter-
vention, as follows: for moderate bleeding partial ovari-
ectomy is recommended and full ovariectomy for massive 
bleeding. In cases of intact OEP, Methotrexate can be 
administered as a non-invasive alternative treatment [33]. 

 Case presentation 
A 33-year-old patient presented in the Emergency 

Room for acute abdominal and pelvic pain, especially in 
the left iliac fossa. The debut occurred four hours prior to 
her presentation, with progressive intensification. These 
symptoms were accompanied by dizziness and cold sweats, 
which debuted four hours prior to her admittance. The 
blood sampled revealed: hemoglobin 12.18 g/dL, hematocrit 
39.37%, platelets 269.2×103/μL, normal clothing values 
and a high value of βhCG (Table 1). Her obstetrical history 
consisted of one term birth through C-section in 2008 and 
two abortions on demand and her last menstrual period 
was 7–8 weeks before. 
 

Table 1 – The βhCG values obtained 

Normal value in the absence  
of pregnancy 

The preoperatory value 
obtained 

The postoperatory value 
obtained after 24 hours 

The postoperatory value 
obtained at over 72 hours 

Premenopausal 
<5.3 mIU/mL 

Postmenopausal 
<8.3 mIU/mL 

6025 mIU/mL 1915 mIU/mL 588.0 mIU/mL 

βhCG: Beta human chorionic gonadotropin. 

 
After blood samples were collected, an US transvaginal 

examination was performed. 
The US examination revealed the uterus surrounded 

by peritoneal content, with the appearance of free clear 
fluid posteriorly and complex mass with coarse echoes, 
suggesting hematocele, in front of the uterus and 
decidualized endometrium (Figure 1A). Furthermore, we 
observed free clear fluid and dense free fluid surrounding 
the uterus, suggesting a significant amount of hemo-
peritoneum (Figure 1B) and irregular heterogenous mass 
projecting from the left ovary contour, with hypodense 
content and communicating with the peritoneal free fluid 
(Figure 1, C and D). 

Surgical treatment was elected. Pfannenstiel laparotomy 
was performed and massive hemoperitoneum was observed. 
After lavage, we noticed a left ovary lesion with adherent 
cloths. The cloths were removed and the left adnexa was 
exteriorized. The left Fallopian tube had a normal aspect. 
The ovary presented an eccentric, violaceous, crateriform 
formation (Figure 2B). Partial ovariectomy was performed 
and the formation was excised (Figure 2C). Ovarian 
suture was performed at this site (Figure 2D). The right 
ovary and Fallopian tube were normal (Figure 2E). The 
extracted tissue was sent for HP examination (Figure 2F). 
Postoperatively, the βhCG level was 1915 mIU/mL, with 
subsequent lower levels in the following days (Table 1). 
The patient underwent antibiotic, anticoagulant, pain 
countering treatment with a good outcome and was 
discharged four days after the intervention. The case was 
followed up accordingly. 

The fragment was sent to the Department of Pathology 
for investigations and was prepared in the Research 

Center for Microscopic Morphology and Immunology, 
University of Medicine and Pharmacy of Craiova, 
Romania. The whole tissue was fixed in 10% neutral 
buffered formalin and routinely processed for paraffin 
embedding (FFPE). The block was sectioned at 5 μm 
with the aid of a HM350 microtome equipped with a 
section transfer to water bath system. (STS microM). The 
sections have been stained using classical Hematoxylin–
Eosin (HE), Masson’s trichrome (MT), Periodic Acid–
Schiff–Hematoxylin (PAS-H) on poly-L-lysine covered 
slides. The slides were deparaffinized, rehydrated with 
successive alcohol baths with decreasing concentration 
of 100%, 96%, 90%, 70% (5 minutes each) and then with 
distilled water (dH2O) for 15 minutes. 

The immunohistochemical (IHC) techniques involved 
antigenic exposure, performed with citrate pH 6 or with 
ethylenediaminetetraacetic acid (EDTA) pH 9, endogenous 
peroxidase deactivation with the aid of 3% hydrogen 
peroxide (H2O2) (30 minutes), non-specific endogenous 
situses blockage with skim milk (30 minutes). After these 
procedures, the primary antibody was applied (Table 2) 
and the slides were kept at 4°C (for 18 hours). The second 
antibody was applied the following day [mouse/rabbit 
immunoglobulin G (IgG) antibody, VC002-025, R&D 
Systems, VisUCyte Horseradish peroxidase (HRP) Polymer] 
(one hour). The slides underwent development with the 
aid of 3,3’-Diaminobenzidine (DAB) (Dako) and the nuclei 
were marked with a Hematoxylin solution. In the end, the 
slides were dehydrated with increasing concentration of 
alcohol 70%, 90%, 96%, 100% (5 minutes each), clarified 
in three successful xylene baths (3×15 minutes/bath) and 
a slide was fixed on the tissue using Canada balm. 
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Figure 1 – Ultrasound assessment during the consultation in the Emergency Room: (A) Uterus surrounded by peritoneal 
content, with the appearance of free clear fluid posteriorly and complex mass with coarse echoes, suggesting hematocele, 
in front of the uterus – note the thickened decidualized endometrium (open star); (B) Free clear fluid and dense free 
fluid surrounding the uterus, suggesting a significant amount of hemoperitoneum; (C and D) Irregular heterogenous mass 
(open arrow) projecting from the left ovary contour, with hypodense content and communicating with the peritoneal 
free fluid. 

 
Figure 2 – Intraoperative images: (A) Massive hemoperitoneum and left ovary solution of continuity with adherent 
clots, continuing with the hematocele; (B) Exteriorization of left adnexa after the aspiration of the blood and clots – 
normal left uterine tube and left ovary with a violaceus, eccentric mass, covered with adherent cloths and a large, 
crateriform solution of contiguity; (C) The ovary is clamped in healthy tissue, the mass is excised with safety margins; 
(D) Interrupted suture at excision level; (E) Right tube and ovary with normal appearance; (F) The excised ovarian 
tissue with an area of healthy margin marked with an arrow. (G) Postoperative macroscopic aspects. 
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Table 2 – Immunohistochemical panel of antibodies used by us 

Antibody Manufacturer Clone Antigenic exposure Secondary antibody Dilution Labeling 

Anti-CK7 Dako OV-TL 12/30 Citrate, pH 6 
Monoclonal mouse  

anti-human CK7 
1:50 Glandular epithelia 

Anti-CK 
AE1/AE3 

Dako AE1/AE3 Citrate, pH 6 
Monoclonal mouse  

anti-human CK 
1:50 Epithelial tissues 

Anti-CD34 Dako QBEnd/10 Citrate, pH 6 
Monoclonal mouse anti-

human CD34 Class II 
1:50 

Neoformed blood  
vessels 

Anti-α-SMA Dako 1A4 Citrate, pH 6 
Monoclonal mouse  
anti-human SMA 

1:100 
Alpha-smooth muscle 

actin 

Anti-VIM Dako V9 Citrate, pH 6 
Monoclonal mouse  

anti-vimentin 
1:50 Mesenchymal cells 

Anti-ER Dako 1D5 EDTA, pH 9 
Monoclonal mouse  

anti-human ERα 
1:50 

Estrogen receptor  
alpha 

Anti-PR Dako PgR 636 EDTA, pH 9 
Monoclonal mouse  

anti-human PR 
1:50 Progesterone receptor 

Anti-Ki67 Dako MIB-1 EDTA, pH 9  
Monoclonal mouse  

anti-human Ki67 
1:50 

Cells in division in the  
G1, S, G2 and M phase 

Anti-p63 Dako 4A4 Citrate, pH 6 
Monoclonal mouse anti-

human p63 protein 
1:50 Nuclear marker 

Anti-p53 Dako DO-7 EDTA, pH 9 
Monoclonal mouse anti-

human p53 protein 
1:50 Nuclear marker 

Anti-BCL2 Dako 124 EDTA, pH 9 
Monoclonal mouse anti-
human BCL2 oncoprotein 

1:50 B-cell lymphoma 2 

Anti-CD68 Dako KP1 Citrate, pH 6  
Monoclonal mouse  
anti-human CD68 

1:100 Macrophages 

Anti-tryptase Dako AA1 Citrate, pH 6 
Monoclonal mouse anti-
human mast cell tryptase 

1:500 Mast cells 

Anti-calretinin Dako Dak-Calret 1 EDTA, pH 9 
Monoclonal mouse  

anti-human calretinin 
1:50 Mesothelial tissue 

Anti-NSE Dako 
BBS/NC/ 
VI-H14 

Citrate, pH 6 
Monoclonal mouse  
anti-human NSE 

1:100 
Neuronal cells and cells 

with neuroendocrine 
differentiation 

α-SMA: Alpha-smooth muscle actin; BCL2: B-cell lymphoma 2; CD: Cluster of differentiation; CK: Cytokeratin; EDTA: Ethylenediaminetetra-
acetic acid; ER: Estrogen receptor; NSE: Neuron-specific enolase; p53: Tumor protein 53; p63: Tumor protein 63; PR: Progesterone receptor; 
VIM: Vimentin. 
 

The ovarian sample was examined at the microscope 
and, with the aid of the classical HE staining, trophoblastic 
mesenchymal villosities with external syncytiotrophoblast 
and internal cytotrophoblast were observed. It presented 
atypical hypercellularity with hypovascularity for its 
gestational age (Figure 3A). 

Moreover, we identified a necrotic hemorrhagic zone 
and the presence of extravillous interstitial trophoblast 
and extravillous gigantocellular trophoblast (Figure 3B). 
Pregnancy corpus luteum was identified with periluteal 
and intraluteal inflammatory lymphoplasmocytary elements 
(Figure 4A) and some of these villosities presented polar 
trophoblastic proliferation. Generally, at this gestational 
age, the villosities have a hypocellular, hypervascular aspect. 
Some thrombophilia modifications can be suspected due 
to the necrotic hemorrhagic zone in the extravillous tropho-
blastic area. The ovary structure contained clogged vessels 
with well represented vascular wall, hemorrhagic necrosis, 
perivascular lymphoplasmocytary infiltration, thecal cells 
and extravillous interstitial and gigantocellular trophoblast 
(Figure 5B). Thecal cells with polygonal aspect can be 
identified surrounding the granulosa cells (Figure 5C). 

We emphasized the granulosa cells with the aid of 
IHC anti-cytokeratin AE1/AE3 (CK AE1/AE3) antibody, 
usually positive at the cytoplasmatic level and extravillous 
extracellular gigantocellular trophoblast (Figure 6, A and 
B). Positive reaction was obtained using the anti-cyto-
keratin 7 (CK7) antibody at the intracytoplasmatic level of 
the cytotrophoblast and negative reaction at the syncytio-
trophoblast (Figure 7A). Anti-cluster of differentiation 34 
(CD34) antibody revealed weak vascularization of placental 
mesenchymal bitrophoblastic villosities, with marginal 

vascularity specific for early pregnancy, and at the 
granulosa level the reaction was positive for endothelial 
vascular cells (Figure 7B). 

Anti-alpha-smooth muscle actin (α-SMA) antibody 
revealed another actin present in the granulosa myo-
fibroblast cells, and the sheath was intensely positive 
(Figure 8A). We marked the mesenchymal cells from the 
mesenchymal placental villosities with anti-vimentin 
(VIM) antibody and we noticed the incredible high number 
of these cells and of the positive marked granulosa cells 
(Figure8B). Regarding the hormone receptors, the anti-
estrogen receptor alpha (ERα) antibody immunoreaction 
was negative and the immunoreaction with the anti-
progesterone receptor (PR) antibody was slightly positive 
at the sheath cells which still produce progesterone. 
Granulosa cells were positive for anti-PR antibody and 
the reaction was negative for the mesenchymal placental 
villosities (Figure 9). The cytotrophoblast was positive 
for anti-Ki67 antibody and for the anti-tumor protein 63 
(p63) antibody (Figure 10, A and B). The bitrophoblast 
villosities were negative for p63 antibody but positive for 
anti-B-cell lymphoma 2 (BCL2) antibody, especially at 
the syncytiotrophoblast level (Figure 11A). With the aid 
of anti-neuron-specific enolase (NSE) antibody, we obtained 
a positive immunoreaction at the extravillous interstitial 
and gigantocellular trophoblast and at the endocrine 
secretion granulosa cells (Figure 11B). We identified 
macrophages and mastocytes at the extravillous interstitial 
trophoblast using anti-cluster of differentiation 68 (CD68) 
and anti-tryptase antibodies, respectively, cells which have 
an important role in the inflammation process (Figure 12, 
A and B). Anti-calretinin antibody emphasized individual 
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stromal cells and sheath individual luteinizing cells but 
the granulosa and external sheath cells were negative 
(Figure 13A). Sheath cells were positive and granulosa 
cells were negative for anti-inhibin antibody (Figure 13B). 

The originality of this paper lies in the emphasis of 

particular elements which may represent causes of intra-
ovarian fecundation. The HP aspects are strengthened by 
the history and clinical aspects of the case. By highlighting 
potential risk factors, patient counselling can be improved 
as well as case prenatal management. 

 
Figure 3 – (A) Bitrophoblastic mesenchymal placental villi with syncytiotrophoblast on the outside and cytotrophoblast 
on the inside, with hypercellular and hypovascular appearance; (B) Hemorrhagic necrosis and extravillous diffuse 
interstitial and gigantocellular trophoblast. Classical Hematoxylin–Eosin (HE) staining: (A) ×100; (B) ×40. 

 
Figure 4 – (A) Extravillous gigantocellular and interstitial trophoblast at the bottom of the image, and at the top of the 
image, luteal cells and periluteal and intraluteal lymphoplasmocytary inflammatory cells; (B) Extravillous trophoblast, 
mesenchymal young bitrophoblastic villosities and at the bottom of the image a partial denudated by cytotrophoblast 
and syncytiotrophoblast hypocellular/hypovascular villosity – in the bottom left, image presents a trophoblastic polar 
proliferation. Classical Hematoxylin–Eosin (HE) staining: (A and B) ×100. 

 
Figure 5 – (A) Extravillous trophoblast, mesenchymal young bitrophoblastic villosities and in the bottom part of the 
image a partial denudated by cytotrophoblast and syncytiotrophoblast hypocellular/hypovascular villosity – the bottom 
left part of the image presents a trophoblastic polar proliferation; extravillous trophoblast with extensive areas of 
hemorrhagic necrosis cand be observed; this can be explained by changes caused by thrombophilia and possible intra-
vascular disseminated coagulation; (B) Thrombosed vessels and perivascular lymphoplasmacytic infiltrate – in the right 
part of the image is observed an area of hemorrhagic necrosis and in the left part thecal layer of corpus luteum; (C) In 
the center of the image are identified granular cells and in the periphery of the image, around the granular cells, polygonal 
cells representing the sheath of the ovary. Classical Masson’s trichrome (MT) staining: (A) ×40. Periodic Acid–Schiff–
Hematoxylin (PAS-H) staining: (B and C) ×100. 
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Figure 6 – (A) Granular cells disorganized by the hemorrhagic area, usually positive at cytoplasmatic level; (B) The 
positive reaction at extracellular extravillous gigantocellular and bitrophoblastic villous trophoblastic level. IHC staining 
with anti-CK AE1/AE3 antibody: (A and B) ×100. CK AE1/AE3: Cytokeratin AE1/AE3; IHC: Immunohistochemical. 

 
Figure 7 – (A) Positive cytotrophoblast intracytoplasmic reaction and negative at syncytiotrophoblast level – this positive 
result represents a factor that confirms the ovarian localization of the extrauterine pregnancy; positive reaction at granular 
cell lever, disorganized by the hemorrhagic necrosis; (B) Positive reaction at the corpus luteum level, in the endothelial 
vascular cells – corpus luteum is situated in the middle of the image, the granular and luteinized thecal cells present rare 
killer (K) cells at the demarcation between the two layers. IHC staining with anti-CK7 antibody: (A) ×100. IHC staining 
with anti-CD34 antibody: (A) ×100. CD: Cluster of differentiation; CK7: Cytokeratin 7; IHC: Immunohistochemical. 

 
Figure 8 – (A) Focal positive reaction in the sheath of the corpus luteum and highly positive in the granulosa; (B) Highly 
positive mesenchymal cells inside the young or mesenchymal placental villi, but also in areas of hemorrhagic necrosis. 
IHC staining with anti-α-SMA antibody: (A) ×100. IHC staining with anti-VIM antibody: (B) ×100. α-SMA: Alpha-smooth 
muscle actin; IHC: Immunohistochemical; VIM: Vimentin. 
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Figure 9 – Weak positive reaction in periphery thecal 
cells and intense positive reaction in granular cells located 
centrally. The reaction is negative in the mesenchymal 
placental villi weakly positive. IHC staining with anti-
PR antibody, ×100. IHC: Immunohistochemical; PR: 
Progesterone receptor. 

 

 
Figure 10 – (A) Positive reaction in cytotrophoblastic cells and negative reaction in syncytiotrophoblast cells; (B) Positive 
reaction at nuclear level in cytotrophoblast cells and negative reaction at nuclear level in syncytiotrophoblast cells. IHC 
staining with anti-Ki67 antibody: (A) ×100. IHC staining with anti-p63 antibody: (B) ×100. IHC: Immunohistochemical; 
p63: Tumor protein 63. 

 
Figure 11 – (A) Positive reaction at the level of the syncytiotrophoblast, which confirms that during villous evolution the 
cytotrophoblast will disappear through apoptosis; (B) Positive reaction at the level of the interstitial and gigantocellular 
extravillous trophoblast and luteal cells. IHC staining with anti-NSE antibody: (A) ×100. IHC staining with anti-BCL2 
antibody: (B) ×100. BCL2: B-cell lymphoma 2; IHC: Immunohistochemical; NSE: Neuron-specific enolase. 
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Figure 12 – (A) Positive reaction for macrophages at interstitial extravillous trophoblast level; (B) Positive reaction for 
mastocytes, arranged predominantly perivascular. IHC staining with anti-CD68 antibody: (A) ×100. IHC staining with 
anti-tryptase antibody: (B) ×100. CD68: Cluster of differentiation 68; IHC: Immunohistochemical. 

 
Figure 13 – (A) Positive reaction for individual stromal cells, luteinized internal thecal cells and negative reaction for 
granular cells and external thecal cells; (B) Positive reaction for thecal cells and negative reaction for central granular 
cells. IHC staining with anti-calretinin antibody: (A) ×100. IHC staining with anti-inhibin antibody: (B) ×100. IHC: 
Immunohistochemical. 

 

 Discussions 
There are many causes of OEP: IUDs, endometriosis, 

Fallopian tube lesions, history of ectopic pregnancies, PID, 
contraceptive measures, infections, age, and socioeconomic 
factors [10, 11]. Furthermore, some local factors can also 
be implicated, factors which have been observed in our 
case of OEP. 

One of the risk factors found in our study, involved in 
the occurrence of OEP, was inflammation associated with 
increased local adhesivity. Also, hemorrhagic necrosis 
and diffuse interstitial extravillous and gigantocellular 
trophoblast was noticed. The particularity of OEP is 
represented by the hypervascular and hypercellular villosity 
structure, unlike the usual hypovascular–hypocellular one 
[34]. 

These hypovascular aspects have been reported in 
some studies and the cause is represented by the lack  
of spiral maternal artery protrusion through the double 
layered structure of the villous trophoblast formed by  
the syncytiotrophoblast and the cytotrophoblast leading 
to villosity hypoxia associated with hypertension, pre-
eclampsia, intrauterine growth restriction [35]. This aspect 

may be particular for OEP because the structure of the 
ovarian arteries is different from the spiral myometrial 
arteries, the latter presenting an extra tunic, the external 
tunic and which cannot penetrate intravillous [36]. 

In the ovarian tissue, the presence of pregnancy corpus 
luteum and numerous inflammatory periluteal and intra-
luteal elements were identified. The lymphoplasmocytary 
cells determine an important locally inflammatory process 
against the ectopic mass. T-cells or natural killer T-cells 
can recognize and eliminating ectopic cells with the aid 
of proinflammatory cytokines [37]. Their activity attracts 
mastocytes and macrophages. Local B-lymphocytes are 
activated and are capable of secreting antibodies [38], 
which will act upon the mass. This is confirmed by the 
presence of necrosis around the villosities. The local 
inflammation which appeared as an immune cellular 
response, increases the number of macrophages and 
mastocytes leading to an important ovarian inflammation 
process. This inflammatory process can appear before 
conception, which represents a risk factor for oocyte 
nidation at ovarian level [39, 40] or it can appear after 
conception, triggering the activation of cell destruction 
processes. When neutrophils are not capable anymore of 
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controlling the local situation, they lose their function and 
die, and macrophages dispose of their remains [41]. The 
high number of macrophages immunolabeling with the 
anti-CD68 antibody, identified at the ovarian level proves 
their involvement. 

Moreover, the mastocytes immunolabeling with anti-
tryptase antibody, regulate the local inflammatory response, 
intensifying it, producing a series of chemical compounds 
like: monokins, interleukin-21 (IL-21), complement proteins 
which will activated and determine ectopic cell destruction. 
This entire inflammatory process led to an increased local 
adhesivity, favoring nidation at this level and, simul-
taneously, led to the destruction and blockage of normal 
pregnancy development, rupture and hemoperitoneum 
[42–44]. There are some resilient macrophages which 
can provide good growth factors for tissue development 
which demonstrates the development of up to seven weeks 
of gestation in an inflammatory environment of this 
pregnancy [45–47]. The mastocytes activate local angio-
genesis and increase vascular permeability through the 
degranulation process [48–51]. Angiogenesis activation 
is proved by the high number of intraluteal capillary 
vessels immunolabeling with anti-CD34 antibody [34]. 

Another element which can be involved in OEP is 
represented by the obstructed vessels which determine  
a lack of perfusion leading to cellular necrosis with 
accentuated immune response and eventually local peri-
luteal adhesion increase. The patient can have a history 
of thrombophilia without any ongoing treatment and the 
presence of vascular thrombosis can be a consequence of 
this pathology [52, 53]. 

Anti-CK AE1/AE3 antibody specific for epithelial 
tissue, is composed of a cocktail of CKs 1–8, 10, 14–16 
and 19 with the exception of CK17 and CK18 [54]. This 
antibody compound allowed us to observe the positive 
granulosa cells with disorganized cytoplasm due to 
hemorrhagic necrosis and the extravillous extracellular 
gigantocellular trophoblast. Positive reaction was determined 
at the intracytoplasmic level of the cytotrophoblast and 
negative at the syncytiotrophoblast level using the anti-
CK7 antibody. This positive reaction confirms an OEP 
[55–57]. 

Immunolabeling of myofibroblast cell actin from the 
theca and granulosa zone with the anti-α-SMA antibody 
and the mesenchymal cells from the structure of mesen-
chymal placental villosities with anti-VIM antibody revealed 
the high number of these cells [55–57]. 

Physiologically, after ovulation, the granulosa cells 
begin to shrink and suffer disintegration processes, pyknosis, 
accumulation of intracytoplasmic lipids and eventually 
they will be phagocytized turning into corpus albicans [58]. 

In some studies, corpus luteum did not have any aspect 
of disintegration. On the contrary, in had a powerful 
hormonal load, demonstrated by the reactivity with anti-
PR antibody, slightly positive at the theca cells, highly 
positive at the granulosa cells and negative at the 
mesenchymal placental villosities level. Unlike the PRs, 
the reactivity for the ERs was negative. The local 
progesterone effect contributed to the progression of the 
pregnancy for a decent period of time through maternal 
immune response and inhibition of local inflammatory 
response [59]. 

Ki67 antigen represents a cellular proliferation marker 
coded in humans by the marker of proliferation Ki-67 
(MKI67) gene and identified at tissue level using anti-
Ki67 antibody [58, 59]. Ki67 protein is present in all 
active phases of cellular cycle but is absent in resting 
state cells [60]. 

In OEP, a positive nuclear reaction can be obtained at 
the cytotrophoblast which proves that villous trophoblastic 
proliferation takes places at this site and not in the 
syncytiotrophoblast, where the reaction was negative even 
though in the second and third trimester of pregnancy 
only the syncytiotrophoblast persist. 

Tumor protein 63 (p63) is coded in the human body 
by a particular gene, TP63 [60–63] and is part of the tumor 
protein 53 (p53) family [64]. P63 is a promoter in stem 
cell regulation [65], and at the placental villosities of OEP 
it was seen in the cytotrophoblast proliferation areas, 
similar to Ki67 protein. P53 was not identified in some 
cases due to the lack of alterations in genomic stability or 
cellular apoptosis [66]. 

The anti-BCL2 antibody which binds to a cell apoptosis 
regulatory protein, gave a positive reaction at the 
bitrophoblast villosity level, especially in the syncytio-
trophoblast, lasting throughout the pregnancy, which 
demonstrates that the cytotrophoblast will vanish through 
apoptosis [67, 68]. 

In OEP can be demonstrated the neuroendocrine origin 
of the interstitial and giantocellular interstitial trophoblast 
and the granulosa hormonal secreting cells with the aid of 
the anti-NSE antibody. This antibody emphasizes enolase 2 
enzyme, coded in the ENO2 gene [69]. 

Calretinin is a protein involved in the calcium mediated 
signaling and is present in the calbindin 2 (CALB2) gene. 
In the OEP case, the pathologists observed positive reaction 
from the individual stromal cells, internal luteinized theca 
cells and negative reaction from the granulosa cells and 
external theca cells demonstrating the possible mesothelial 
origin of the positive cells [70, 71]. 

Inhibin represents a protein complex which inhibits 
follicle-stimulating hormone synthesis [72], however it 
does not block the gonadotropin-releasing hormone (GnRH) 
synthesis [73]. This complex is present in the corpus 
luteum and can represent a marker in fetuses for Down 
syndrome when its values are abnormal [74] or for ovarian 
cancer [75–78]. 

A positive reaction from the theca cells and a negative 
reaction from the granulosa cells were observed. Usually, 
granulosa cells are positive, with variations depending on 
the growth of the follicle, and this factor may be involved 
in the release blockage of the oocyte and the subsequent 
intraluteal or periluteal fecundation. 

All these intraovarian risk factors have contributed to 
the implantation of pregnancy at this level and can cause 
the recurrence of OEP. 

 Conclusions 
Through detailed microscopy techniques, classical 

and special IHC stainings, we managed to highlight all the 
characteristic changes of the ovarian gestational site. The 
main differences between ovarian and normal gestational 
site consisted of accentuated ovarian inflammatory process, 
numerous vascular changes at ovarian level, including 
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thrombotic complications and atypical aspects of placental 
villi and corpus luteum. The latter modifications were 
identified by HP examination and were a consequence both 
of the ovarian implantation and also of the pre-existent 
local conditions. The different structure of the ovarian 
arterial walls and the lack of myometrial specific spiral 
arteries that invade the trophoblast can be diagnostic 
elements of ectopic pregnancies. The particular aspects 
of the granulosa cells and of the internal theca, in terms 
of positivity for certain protein and hormonal markers, 
may be involved in the blocked release of the oocyte  
and intraluteal or periluteal fertilization. These particular 
elements may represent causes of intraovarian fertilization 
and are supported by clinical elements from the patient’s 
history. Highlighting potential etiological factors offers 
the possibility of correcting them before obtaining a new 
pregnancy, with the improvement of fertile prognosis, such 
factors being involved in various pregnancy complications. 
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