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Abstract: A 2-year-old multiparous (Case 1) and a 2.5-year-old nulliparous (Case 2) Djungarian hamster each 
presented with a history of a prolapsed mass from the vulva. A partial uterine prolapse was diagnosed in both 
cases, according to the clinical and diagnostic examinations. The prolapsed mass was replaced in each hamster, 
and an ovariohysterectomy was performed. The histopathological examination of the removed tissues revealed 
a cyst and papillary hyperplasia in the ovary. This first case report, to our knowledge, demonstrates the possibility 
of a uterine prolapse with a cyst and papillary hyperplasia in the ovary and how to surgically manage this condi-
tion. The report could also contribute to having a better understanding of the occurrence of a uterine prolapse 
without parturition in hamsters.
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a mouse (Chawla et al. 2019). There are no case 
reports about a uterine prolapse and the clinical 
management of a uterine prolapse in hamsters re-
gardless of parturition.

Cystic ovaries have been described as being a com- 
mon occurrence in all small rodents older than 
2 years, especially in hamsters (Martorell 2017). 
The aetiology of ovarian cysts is not clear in small 
rodents. Cystic ovaries are often associated with 
concurrent diseases in the reproductive tract 
(Keller et al. 1987; Paterson 2006).

There is no information about the occurrence of 
a uterine prolapse, which has not been associated 
with parturition. This case herein describes the 
clinical presentation of a uterine prolapse in two 
Djungarian hamsters with ovarian cysts and the 
successful treatment with an ovariohysterectomy.

A uterine prolapse is a protrusion of one or two 
uterus horns through the opening of the vulva. 
If only one of the horns is prolapsed, the condition 
is called a partial uterine prolapse. The occurrence 
of a uterine prolapse can be seen in women and 
most domestic animals (Jelovsek et al. 2007; Deroy 
et al. 2015). The exact cause of a uterine prolapse 
is still unknown. Many risk factors have a role 
in the occurrence of a uterine prolapse; genetic 
predisposition, aberrant connective tissue, obesity, 
advancing age, parturition influencing the forma-
tion of uterine prolapse in women like in animals 
(Dietz 2008; Miesner and Anderson 2008). Uterine 
prolapse has rarely been described in exotic small 
mammals, and only referred to in  guinea pigs 
(Richardson 2000; Bennet 2012), rabbits (Rosell 
and de la Fuente 2016; Di Graloma et al. 2019) and 
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Figure 1
Case summary

CASE 1

A 2-year old multiparous Djungarian hamster was 
presented to a small animal clinic with a history 
of mass prolapses from the vulva (Figure 1). The fe-
male was being kept together with a male. The owner 
did not report inappetence or weakness. The ham-
ster gave birth 2 months previously and there was 
no history of abortion.

The owners observed that the hamster had come 
into heat a  few days ago. The mass was noticed 
2 days prior to the visit to the clinic. During the 
routine clinical examination, the activity, body 
condition and general health status were judged 
as good. The tissue, which protruded from the vul-
va was diagnosed as a uterine horn. Initially, the 
swollen mass was kept under pressure gently with 
hyperosmotic solutions (30% dextrose; 20% manni-
tol) to decrease the oedema and reduce the volume 
of the mass. This procedure was planned for the 
replacement of the prolapsed mass. However, this 
type of intervention was not successful and subse-
quently a decision to solve the problem surgically 
was made.

General anaesthesia was induced and maintained 
with isoflurane administered in 100% oxygen. The 
hamster was placed in the dorsal position. The wall 
of the abdomen was routinely prepared for the sur-
gery and a midline laparotomy was performed.

At first, the prolapsed uterine horn was replaced 
to its normal anatomical position (Figure 2), then 
an ovariohysterectomy was performed per the own-
er’s request (Figure 3).

The abdomen was closed according to a routine 
procedure. Preventively, enrofloxacin was admin-
istered 10 mg/kg twice a day for 5 days.

CASE 2

A  2.5 year-old Djungarian hamster was pre-
sented to our small animal clinic with a history 
of a mass with haemorrhages protruding from the 
vulva. The owner reported that the mass was found 
4 days previously. There were no signs of inappe-
tence or weakness. The owner also reported that 
the hamster was nulliparous and had come into 
heat before the mass prolapse. The mass was iden-
tified as a uterine horn. On the horn of the uterus, 

Figure 1. Prolapsed mass of Case 1

Figure 2. Replacing the prolapsed tissue from Case 1. Pro-
lapsed horn (arrow)

Figure 3. Both ovaries and horns of the uterus from Case 1
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Figure 4

Figure 5

Figure 6

made. An ovariohysterectomy was performed, simi-
lar to the procedure as in Case 1. The abdominal 
wound was closed according to standard proce-
dures. Enrofloxacin 10 mg/kg b.i.d. was adminis-
tered for 5 days.

In the post-operative hospitalisation process of the 
hamsters, signs of pain, such as an abnormal pos-
ture, decreased activity and appetite, abnormal ag-
gression, elevated respiratory rate (NRC 2009) were 
not present and all the sutures were removed on the 
fifth day after surgery.

The histopathological examination of the tissues 
revealed that ovaries in both cases had cystic struc-
tures, papillary hyperplasia (Figures 5 and 6) and 
subacute steatitis. There were no pathological le-
sions detected on the uterine tissue.

DISCUSSION AND CONCLUSION

This case report tackles the random occurrence 
of a uterine prolapse with cysts and papillary hy-
perplasia in the ovary. A uterine prolapse more 
commonly occurs in women, cows, pigs, and cats 
(Jelovsek et al. 2007; Miesner and Anderson 2008; 
Deroy et al. 2015). It is rarely reported in exotic ani-
mals such as guinea pigs (Richardson 2000; Bennet 
2012), rabbits (Di Girolamo et al. 2019) and mice 
(Chawla et al. 2019). However, there are no data 
in literature about the occurrence of a uterine pro-
lapse in hamsters.

The main cause of the uterine prolapse is the 
relaxation of the pelvic ligaments and muscles, 
and, as a result, the inability to support the uterus. 
A uterine prolapse is occasionally observed in ani-
mals with dystocia and parturition. The predispos-
ing factors could include high levels of oestrogen 
and relaxin, being overweight, having an altered 
micro- and macro-mineral metabolism, constipa-
tion, ovarian cysts or a genetic predisposition (Dietz 
2008; Reid 2011; Yotov et al. 2013; Deroy et al. 2015). 
In the cases reported hereof, there was no recent 
parturition in the two cases and, therefore, the uter-
ine prolapse could not be associated with parturi-
tion. Because of the similarities between human and 
rodent anatomy, rodents are accepted as a model 
in studies of uterine prolapse (Couri et al. 2012). 
In human medicine, the main causes of uterine pro-
lapse have been described as the weakness of the pel-
vic floor diaphragm and the loss of integrity of the 
uterosacral and cardinal ligament complex (Reid 

surface erosions, haemorrhagic areas and cannibal-
ism symptoms were seen (Figure 4). Because of the 
injury to the prolapsed tissue and haemorrhages, 
the decision to perform surgery was immediately 

Figure 4. Necrotic and haemorrhagic areas on the uter-
ine horn (black arrow) and tail (white arrow) from Case 2

Figure 5. Papillary hyperplastic area from Case 1 (arrow). 
H&E; ×100

Figure 6. Cystic and papillary hyperplastic areas from 
Case 2 (arrows). H&E; ×40
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2011). A uterine prolapse is presumed to be a con-
nective tissue disorder and changes in the collagen 
tissue have a role in prolapse formation (Rinne and 
Kirkinen 1999). Oestrogen also plays a role in the 
collagen metabolism. Oestrogen stimulates the col-
lagen degradation by increasing the proteinase ac-
tivity such as matrix metalloproteinase 2 (MMP-2) 
(Jackson et al. 2002). MMP-2 would lead to a loss 
in strength of the fibrous collagen and the reduc-
tion of its mechanical strength and increase the risk 
of a prolapse (Jackson et al. 1996; Ma et al. 2012).

Based on the owners’ observations, we know that 
both hamsters came into heat days before the uter-
ine prolapse. Exposure to oestrogen might be ef-
fective in decreasing the tension of the structural 
contents. Decreasing the tension triggers a uterine 
prolapse like a domino effect.

In both cases, the oestrogen during the oestrous 
cycle might have contributed to the development 
of the uterine prolapse.

Additionally, Dietz (2008) reported a progres-
sive relaxation of the pelvic support of the uter-
us and vagina with an advancing age in women. 
Therefore, this relaxation may lead to a clinically 
important uterine prolapse in susceptible women 
as well (Dietz 2008). The average life of hamsters 
is 3 years, and both hamsters in the study were 
of an advanced age.

Because of the similarities between humans and 
rodents, it could be stated that cause of the uter-
ine prolapse may be related to the relaxation of the 
pelvic ligaments and muscles depending on the ad-
vanced age in both hamsters. 

A uterine prolapse is a life-threatening situation. 
Treatment approaches vary depending on the breed 
and tissue injury. The most appropriate treatment 
procedure for a uterine prolapse in hamsters is a sur-
gical approach. Because of the anatomy, structure 
and size of the genital tissues, there was no possibil-
ity to push the prolapsed tissue back and to place 
a suture in the vulva. Also, connective tissue disor-
ders and the uterine tissue function loss might be ir-
reversible (Abramowitch et al. 2009). Accordingly, 
an ovariohysterectomy was performed with the idea 
that the traumatic tissue will not be functional, and 
to prevent the recurrence of a uterine prolapse.

The histopathological examination of the ovar-
ian tissue revealed cysts and papillary hyperplasia 
in both cases. Cystic ovaries have been described 
as being a common occurrence in all small rodents 
older than 2 years, especially in hamsters (Percy and 

Barthold 2007; Girling 2013; Martorell 2017). The 
aetiology of ovarian cysts is unknown, but a cer-
tain role may be played by oestrogenic substances 
in hay. Serous cysts (cystic rete ovarii) are one of the 
types of cysts seen in exotic animals. These cysts 
are incapable of steroidogenesis. Cysts are usually 
asymptomatic, however, as they grow in size, sym-
metric alopecia, abdominal distension and infertil-
ity may be observed (Martorell 2017). Cystic ovaries 
are often associated with concurrent diseases in the 
reproductive tract such as cystic endometrial hy-
perplasia, mucometra or endometritis (Keller et al. 
1987; Paterson 2006; Pilny 2014).

A definitive diagnosis requires an ovariectomy/
ovariohysterectomy along with a histopathologic 
examination of the affected tissues (Sayers and 
Smith 2010).

In both cases, the owners stated that both ham-
sters did not experience infertility and showed oes-
trus before the prolapse. The cysts were detected 
accidentally during the surgery. It is thought that 
these cysts may be inactive rete cysts and associ-
ated with the uterine pathology as mentioned in the 
literature.

The fact that a uterine prolapse has a multifacto-
rial aetiopathogenesis, further research, especially 
from the genetics point of view, need to be under-
taken to understand the exact cause.

In conclusion, although it is a rare case in veteri-
nary literature, a uterine prolapse may appear with 
cystic and papillary hyperplasia in hamsters regard-
less of parturition.
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