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Abstract 
 

Ovarian Remnant Syndrome (ORS) is a gynecopathological disorder in which eostrus and pseudopregnancy 

like signs are observed after ovarioectomy or ovariohysterectomy (OHE) in animals. The syndrome is generally 

occurred due to iatrogenic failure, in which both ovaries are not completly removed, especially ovarian cortex, in 

surgical operations. In this case, in a 1½ year old mix breed cat showed typical estrous signs. Cornified vaginal 

epithelial cells were seen in cytological examination. Eostrodiol-progesteron levels were measured as 52.3 pg/ml 

and 0.311 ng/ml  respectively. After operation, biopsy was performed. Papillary formations were detected in lumin 

of cystic structure of the remnant ovary. In immunohistochemistry, mild to moderate positive reactions were 

obtained from ER (eostrogen receptor), PR (progesteron receptor) and Uroplakin-10 (URO-10) in epithelial cells 

lining papillary extentions although mild positive reactions were obtained from Transforming Growth Factor-β1 

(TGF- β1). URO-10 was also mild in epithelial cells lining follicle like structures. URO-9 did not give any positive 

reaction. According to the avaialable literature, this is the first study which reported ORS with particular finidngs of 

immunohistochemical technique.  

 

Keywords: Cat; ovarian remnant syndrome; clinicopathology; immunohistochemistry 

 

To cite this article:  Alcigir ME, K Karakas, H Kanca, H Alkan, SA Vural and AS Tunc, 2014. A case of ovarian 

remnant syndrome with cystic papillary hyperplasia in a queen: clinicopathological evaluation and expressions of 

eostrogen and progesteron receptors, uroplakins and transforming growth factor-β1. Res. Opin. Anim. Vet. Sci., 

4(10): 526-531. 

 

Introduction 
 

Ovarian Remnant Syndrome (ORS) is a disorder, in 

which proeostrus and eostrus like signs are shown, due to 

functional residual ovarian tissue after performing 

ovariohysterectomy (OHE) or ovariectomy (Wallace, 

1991; Denardo et al., 2001). The mechanism is attributed 

to two main reason: longterm complication of residual 

ovarium and dropping some ovarian tissue into abdomen 

during operation (Wallace, 1991; Feldman and Nelson, 

2004; Romagnoli, 2004). Particullarly, it is not easy to be 

available for ovaries in overweighed animal during 

operation. Surgical incision site can not be picked out 

correctly under this circumstance. Sometimes, less 

experience, ovarian anomalia or ectopic ovarian 

formation can be also effective on developing of ORS 

(Wallace, 1991; Kraft and Dürr, 1991; Wallace, 1992; 

England, 1997; Prats, 2001; Hefelfinger, 2006).  

Clinically, main signs are swelling in vulva, 

attractivity against males and serosanguinous discharge 

as well as lordosis, vocalizing and rolling on ground 

(McEntee, 1990; Miller, 1995). Pregnancy like 

behaviours can be also observed in this syndrome. At 

this point, an accessory ovary or ovarian tissue may be 

a reason for ORS. Particullarly, such cases are reported 

in cows and women excepting out queen (McEntee,
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1990). On the other side, ORS is normally not fatal 

disease in terms of prognosis. But, it sometimes can be 

combined with stump pyometra and lead to death (Rota 

et al., 2011; Demirel and Acar, 2012). In hormon assays 

of ovariectomized queen, estrodiol and progesterone 

levels are found lower than 44 pg/ml and 0.8ng/ml, 

respectively (Hefelfinger, 2006). However, in queens 

with ORS, estrogen and progesterone levels are higher 

than 20-40 pg/ml and 2ng/ml, respectively (Feldman 

and Nelson, 1987; Concannon and Lein, 1989; Wallace, 

1991; Millis et al., 1992; Löfstedt and Vanleeuwen, 

2002; Little, 2011). Furthermore, high progesteron 

concentration is observed in especially 2 weeks after 

GnRH anolgues administration to animals showing 

estrus like signs (Little, 2011).  

In vaginal cytologic examination, it is frequently 

encountered with cornified and noncornified, squamous 

and parabasal epithelial cells cells belonging to estrus 

(Wallace, 1992; Denardo et al., 2001; Prats, 2001). On 

gross examination, it is encountered with an 

encapsulated or sometimes lobulated firm mass. Its cut 

section is generally seen as yellowish white color 

(Sangster, 2006). Cystic structures may be accompanied 

to usual view of ORS. In histological examination, 

there are no any follicle developments or oocytes. But, 

cuboidal or columnar epithelial cell islets surrounds 

vacuolar spaces in some areas which is called by 

ovarian follicle formation. To the best of our 

knowledge, there is no report availabe in the literature 

demonstrating the association of ORS with 

immunohistochemistry in any kind of animal species.  

 

Materials and Methods 

 

About 1½ years old  queen was submitted to 

Department of Obstetrics and Gynecology, Ankara 

University, Faculty of Veterinary Medicine with 

complaints of vocalisation, treading behaviour, male 

attraction, mating posture and vulvar haemorrhagic 

discharge during last 1 to 2 weeks. The animal was 

ovariohisterectomized with request of cat’s owner. 

Eight months later after ovariohysterectomy operation,  

the owners stated that the queen showed eostrus like 

signs again. Hormone assays were performed in a 

reference laboratory of biochemistry, Ankara Numune 

Education and Research Hospital for checking 

eostrodiol and progesterone levels. Clinical 

examinations and vaginal cytology were reperformed 

and made a desicion for exploratory surgery to confirm 

suspection of ovarian remnants. During exploratorion, a 

mass attached on caudal aspect of right kidney was 

observed. The mass was removed and sent to 

Department of Pathology, Ankara University, Faculty 

of Veterinary Medicine. After gross examination, tissue 

samples were fixed in 10% neutral buffered formalin. 

The tissue samples were processed routinely and 

embedded in paraffin. Then, it was stained with 

Hematoxylin-Eosin (H&E).  

For immunohistochemistry, immunoperoxidase 

method [(Streptavidin-Biotin Peroksidase Complex/ 

ABP-C (Cat.No: RE7120-K, Streptavidin-Peroxidase 

Detection System, Novocastra)] was used. Briefly, 

sections were deparaffinized and dehydrated and then 

treated with 0.1% trypsin solution. After that, sections 

were put into 3% hydrogen peroxide-methanol solution 

for removing non-specific peroxidase activity. For 

protein blocking, the sections were incubated with 

protein blocking sera (Novocastra) in humidified 

chamber at 45°C for 30 min. Then, the sections were 

incubated with primary antibodies at 45°C for 1 h 

(Table 1). They were incubated with biotynlated 

antibody (Novocastra) and streptavidin-horse radish 

peroxidase (Streptavidin-HRP) (Novocastra) as 

secondary antibody at 45°C for 30 min, respectively. It 

was followed by application of chromogen and 

Diaminobenzidin (DAB) (Cat.No. RE7105 ve RE7106, 

Novocastra Lab., Leica). For counterstaining, Harris’s 

hematoxyline was used and passed through graded 

alcohol and xylene. Sections were mounted. PBS was 

used instead of primary antibody in control sections. 

The obtained results were imagined with optical light 

microscope (Leica DM4000B) and monitorized (Leica 

DFC280). Positive results were assessed as  negative   

(-), detection of a few positive results (+) (<10%), 

detection of several mild positive results (++) (10-

50%), detection of  moderate positive results (+++) 

(>50%). All positive results obtained from 

immunohistochemistry were scored at x400 

magnification and 10 sections were scored for each 

slide. 

 

Results 

 

Clinical findings: Typical estrus signs were present in 

the cat like vocalisation, treading behaviour, vulvar 

swelling, mating posture and vulvar haemorrhagic 

discharge.  

 

Cytological findings: Superficial cornified vaginal 

epithelial cells and clear backround in several areas 

were observed. Red blood cells were missing (Fig. 1).  

 
Biochemical findings: Some female sex steroid 

hormones were evaluated in assay. Estrodiol level was 

measured at 52.3 p/ml while progesteron level was 

measured at 0.311 ng/ml. 

 
Macroscopical findings: The mass was 3 g by weight. 

It had firm consistency and yellowish color. On cutting, 

some cysts of varying diameter (0.3-0.5 cm) were 

observed. The cysts were filled with clear fluid (Fig. 2). 
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Table 1: Primary antibodies and dilutions 

Primary antibody Product brand Dilution 

Monoclonal mouse anti URO-9 

Monoclonal mouse anti URO-10 

Polyclonal rabbit anti TGF- β1 

Monoclonal mouse progesterone receptor 

Monoclonal mouse estrogen receptor 

Bioquote Om5 8090-01 

Bioquote T43 8091-01 

Santacruz Biotechnology, Inc.,sc-146 

Leica, NCL-PGR-312, 

Leica, NCL-ER-6F11, 

1:100 

1:150 

1:100 

1:100 

1:40 

 

Histological findings: Ovarian follicle like formations 

were lined with a layer of cuboidal to columnar 

epithelium or multilayer cuboidal epithelial cells some 

of which had vacular cytoplasm. In some areas, there 

were papillary extentions and cystic structures 

consisting of one layer of flattened to cuboidal 

epitheliums. Besides these structures, the cell islands 

were identical to primordial or primary follicles. The 

stroma was generally well vascularized (Fig. 3-4).  

 

Immunohistochemical findings: Eostrogen receptor 

gave strong positive in especially epithelial cells lining 

of cystic follicles and elongated cells at periphery and 

stroma (Fig. 5). Progesterone receptor reacted mildly 

with epithelial cells compared to eostrogen (Fig. 6). 

Further, the positivities were not present on each area. 

TGF-β1 mildly reacted with epithelial cells lining of 

papillary structures (Fig. 7). URO-10 gave moderately 

positive reactions in multilayer follicle epithelial cells 

(Fig. 8), cuboidal epithelial cells in papillary extentions 

while URO-9 did not give any positive reactions. 

 

Discussion 

 

In the present case, ORS with cystic papillary 

hyperplasia was evaluated clinically and pathomor-

phologically. Also, the immunohistochemical features 

of the case were investigated by using some markers. 

The markers (eostrogen receptor, progesteron receptor, 

TGF-β1, uroplakins [URO 9 and URO10]) were  

utilized to understand the roles of nonneoplastic 

changes in ORS.  The results were found noteworthy 

because of no data on this type of ORS and its 

immunohistochemical evaluation is available in 

literature.  

ORS is a spontenous disorder and complication of 

ovariectomi or ovariohisterectomi operations after 2 

week to 3 years. It is documented that the syndrome is 

mostly occured in queens, bitches, cows and women 

(Pearson, 1973; McEntee, 1990; Wallace, 1991). 

Iatrogenic conditions is generally accepted as main 

reason of occurence (Wallace, 1991). Shemwell and 

Well (1970) first reported this syndrome. They 

described it as a formation performing ovarium 

function in abdominal cavity as result of not fully 

removed ovarian cortex. Localization of remnant ovary 

can be found unilaterally or bilaterally behind the 

kidney  in  the  region  of  ovary.  But, unilateral ORS is 

 
 

Fig. 1: Acidophilic cornified cells, vaginal cytology, x 40, PAP 

 

 
 

Fig. 2: Macroscopical appearence of remnant ovarium 

 

 
 

Fig. 3: Papillar extensions in cystic structure (arrow), 

desquamated epitheliums (arrowhead) and well 

vascularization (asteriks), x40, H&E. 
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Fig. 4: Papillar extentions (arrows) in cystic structure, x 

100, H&E. 

 

 

 
Fig. 5: Eostrogen receptor positivity in cuboidal-columnar 

cells lining papillary extentions (arrows), x100, 

ABC-P. 

 

 

 
Fig. 6: Progesteron receptor positivity in cuboidal-

columnar epithelial cells (arrows), x100, ABC-

P. 

 
 

Fig. 7: TGF-β1 positivity in cuboidal-columnar epithelial 

cells (arrows), x100, ABC-P. 

 

 
 

Fig. 8: URO-10 positivity in cuboidal-columnar epithelial 

cells (arrows), x100, ABC-P. 
 

generally developed at the side of right ovary (Rota et 

al., 2011; Demirel and Acar, 2012). Sometimes, part of 

ovarian tissue is revascularized with omentum or serosa 

of abdominal viscera (Wallace, 1991; Feldman and 

Nelson, 2004; Romagnoli, 2004). Clinically, main signs 

focused on basis of behavioral changes, vaginal 

discharge and vulvar swelling. However, it was, in 

present case, suspected of ORS at the end of 8 months 

after ovariohisterectomy because the queen re-exhibited 

estrus signs. On the other hand, it is well known that 

vaginal cytological examination is helpfull for its 

understanding of ORS. Particullarly, cornified 

superficial cells and sometimes uncornified vaginal 

epithelial cells, which are composed of intermediate 

and parabasal cells, are observed under light 

microscope in this syndrome (Denardo et al., 2011). 

Other supporting parameters of clinical diagnosis are 

blood hormon measurements, espacially estrodiol and 

progesteron. It is generally anticipated that estrodiol 

level rises up to 40 pg/ml while progesteron level is 

below 2ng/ml (Millis et al., 1992). In the present case, 

estrodiol and progesteron were 52.3 p/ml and 0.311 



                                                                                                Res. Opin. Anim. Vet. Sci., 2014, 4(10): 526-531. 

 

 530 

ng/ml respectively. Together with other findings, the 

obtained results supported ORS possibility. In the 

present stusy, a mass located at caudal side of right 

kidney and sticked to abdominal serosa and omentum 

was found. The mass also  contained some cysts, which 

varied from 0.3 cm to 0.5 cm in diameter, filled with 

clear fluid. The stroma of this syndrome is composed of 

connective tissue cells (Sangster, 2006). In this case, 

ovarian follicle like structures were lined with cuboidal 

or columnar epithelial cells. Moreover, a few papillary 

extensions lining with cuboidal epithelium reached 

towards lumina of cystic structure. This papillar 

hyperplastic structures in cyst were surrounded by 

multiple layer connective tissue. Besides of prominent 

lesions, there were cell islands resembling to primary 

follicles and also well vascularizated stroma. These 

pathological changes were considered as an uncommon 

finding of ORS syndrome. On the other hand,  

immunohistochemical studies related to ORS are not 

reported to the best of knowledge of authors in field of 

gynecopathology. There is only one ORS case 

evaluating progesteron and aromatase positivity in 

putative granulosa and luteal cells (Rota et al., 2011). It 

is stated that eostrogen and progesterone are closely 

associated with ovarian carcinogenesis (Clinton and 

Hua, 1997; Risch, 1998; Emons and Kavanagh, 1999). 

In the case, strong reaction was observed in eostrogen 

receptor marker while mild reaction was found in 

progesterone receptor marker especially in epithelial 

cells lining of papillary extentions. Some growth factors 

play crucial role in ovarian epithelial cells during 

neoplastic transformations (Jassoni, 1996). One of these 

growth factors, transforming growth factor beta (TGF-

β) normally inhibit overproliferation and regulate 

ovarian epithelial cells including theca and granulosa 

cells, which are named by target cell, although it has 

even restricted transforming effect on them (Jassoni, 

1996). In intact ovarian tissue, TGF-β family is 

undertaken some roles such as proliferation, 

differentiation and apoptosis of follicular cells (Findlay, 

1993; Nishimori and Matzuk, 1996; Knight and Glister, 

2001; Richards, 2001). In the case, no positive TGF-β 

reaction follicle  epitheliums was observed. It is thought 

that the factor might be effective on its own or combine 

with other factors. On the other side, uroplakins or 

urothelial spesific proteins are another key factor. These 

are integral membran proteins and  generally used to 

detect several disease, especially preneoplastic and 

neoplastic activities originating from urotheliums 

(Olsburgh et al., 2003; Wu et al., 2009).  However, 

there is only one literature showing expression of 

uroplakins on ovarian and genital tract tumor of women 

(Ogawa et al., 1999). In the present case, URO10 gave 

reaction in epithelial cells of follicle and papillary 

extentions. It is inferred that URO10 may be a potential 

marker in preneoplastic or neoplastic changes. There is 

no data available on how to give expressions in 

noneoplastic and neoplastic ovarian pathologies of 

animals with ORS.  Studies are scare on such findings. 

However, it was, in present case, mainly focused on 

hormone expression growing factor and uroplakin, a 

useful factor to determine the hyperplastic activity of 

urogenital system. It was shown that these factors 

which were expressed by hyperplastic cells lining to 

papillary extension.   

In conclusion, there are lots of clinical and a few 

histopathological reports about ovarian remnant 

syndrome. But, such kind of changes (papillary 

hyperplasia and cystic developments) are first described 

in a queen with ORS. 
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