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ABSTRACT

Background: Uterine torsion is one of many causes of dystocia in sheep. Failure in performing of wright-time diagnostic 
procedures and treatment by certain obstetric procedures, can result with death of both fetus and ewe. There is sufficient 
knowledge about risk factors which could contribute to the occurrence of uterine torsion in sheep, but there is insufficient 
knowledge about measures for prevention of uterine torsion. The aim of this study was to evaluate the effects of perform-
ing incorporative uteropexy as potential method for prevention of uterine torsion.
Cases: This research was part of the experimental research of changes in the anterior presentation in sheep fetuses due 
to their ventro-sacral position in the 2nd half of gestation. At the same sheep farm where afore mentioned research was 
conducted, the farmer has reported the death of 3 pregnant ewes. In all of 3 animals, torsion of the uterus was diagnosed 
by patho-anatomical examination. This study was conducted on 6 ewes. All of the animals were in the period around the 
100th day of pregnancy at the time of clinical examination. The exact day of pregnancy was not determinated because of 
free mating in the herd. Confirmation of pregnancy in all of 6 ewes was performed by ultrasound examination. Uniparous 
pregnancy was found in all of 6 ewes. The entire surgical procedures were performed in the field conditions. Laparotomy 
was performed in the animals positioned in the left lateral recumbency. Surgical procedure of incorporative uteropexy 
was performed during the closure of muscle layers of abdominal wall. In need for experimental research of changes in the 
anterior presentation in sheep fetuses due to their ventro-sacral position in the 2nd half of gestation, 14 days after surgical 
procedures were conducted, all of sheep were positioned by assistants into a sitting position so that their trunks were ver-
tical to the ground and kept in that position for 2 min. Ultrasound examination of surgical place of uteropexy confirmed 
that, in all of animals, uteruses were in place of surgical procedures. All of 6 ewes included in this study lambed naturally. 
One of 6 sheep was sent for economic exploitation on the 14th day after lambing. At the slaughter line, the abdominal wall 
was evaluated at the site where the incorporative uteropexy was performed. Patho-anatomical examination revealed tissue 
adhesions at the junction of the uterine horn with the abdominal wall.
Discussion: Postsurgical tissue adhesions develop during normal healing process of tissue. According to our knowledge, 
previous studies do not mention effective measures that could contribute to the prevention of uterine torsion in sheep, but 
attention is focused on prompt diagnosis and treatment of the disease. According to the results of this study, postsurgical 
tissue adhesions were developed and confirmed by patho-anatomical examination in 1 sheep.  Other 5 sheep were not 
economically exploited or sacrificed, and no studies were performed to establish the presence of postsurgical tissue adhe-
sions. In conclusion, it could be said that incorporative uteropexy could be considered as preventive procedure in order 
to avoid the development of uterine torsion in ewes which have shown a history of this pathology, but also in ewes with 
identified risk factors for the disease. In future studies, it is necessary to identify more parameters which will contribute to 
identification of sheep which have high risk factors to obtain the torsion of uterus. Also, it is necessary to use non-invasive 
methods of clinical diagnostics, primary ultrasound diagnostic, to evaluate the area of   incorporative uteropexy in order 
to assess newly formed tissue adhesions as well as to assess the vitality of fetus. It is necessary to follow the lambing 
process of ewes with incorporated uterus, and to provide medical assistance to the animals if complications occur during 
the lambing time.
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INTRODUCTION

Changes in uterus and birth canal are causes 
of dystocia in 35-50% of observed clinical cases of 
difficult births in sheep [2,9,13,15,16]. In most ca-
ses, dystocia occurs in the winter lambing season, in 
uniparous first-borns that carry a large male lambs 
[9]. Uterine torsion is considered to be very rare in 
sheep (2-15%) [13,15], but it has been reported [13] 
that could be present at 41.5% of causes of dystocia 
in sheep and goat in which cesarean section was per-
formed. Two etiological factors are considered as the 
most important in development of uterine torsion in 
sheep: anatomy and position of pregnant uterus within 
abdominal cavity and small size of colon [8,15].

Uterine torsion in sheep most often occurs in 
the 1st stage of birth [13]. Primary symptoms of uterine 
torsion are: non-progressive labor, restlessness and 
occasional stretching of the animal, painful and tense 
abdominal wall [8,16]. However, these symptoms 
are often not enough to make a final diagnosis, so 
it is necessary to conduct intravaginal and per rectal 
examination [13,16].

Torsion of uterus in sheep is an urgent condi-
tion that requires prompt diagnosis and performing of 
certain obstetric procedures, because otherwise fetus 
and ewe may die. The most common procedures per-
formed in the repair of uterine torsion in sheep are the 
Schaffer’s method and the modified Schaffer’s method 
as forms of conservative therapy, and the cesarean 
section as surgical form of therapy [11,12,16,17]. 
Performing a cesarean section achieves high survival 
rate of fetuses and ewes [9,13,15,16].

The aim of this study was to evaluate the 
effects of performing incorporative uteropexy as po-
tential method for prevention of uterine torsion.

CASES

This research was conducted as part of the 
experimental research of changes in the anterior pre-
sentation in sheep fetuses due to their ventro-sacral 
position in the 2nd half of gestation. At the same sheep 
farm where afore mentioned research was conducted, 
the farmer has reported the death of 3 pregnant ewes. 
In all of 3 animals, torsion of the uterus was diagnosed 
by patho-anatomical examination (Figure 1 A & B).

This study was conducted on 6 ewes. The breed 
of ewes was indigenous breed - Vlasic pramenka. The 
age of selected animals and the parity were not known. 

All of the animals were in the period around the 100th 
day of pregnancy at the time of clinical examination. 
The exact day of pregnancy was not determinated 
because of free mating in the herd. Confirmation of 
pregnancy in all of 6 ewes was performed by ultra-
sound examination. The ultrasound examination was 
conducted using the ultrasound device [Falcovet]1, with 
linear ultrasound probe of 6-8 MHz, in real time. The 
ultrasound examination of ewes was performed in the 
standing position of the animals, by examination of the 
abdominal cavity in the inguinal regions. Uniparous 
pregnancy was found in all of 6 ewes.

After the ultrasound examination of sheep was 
conducted, the right ventrolateral side of the abdomen 
was prepared for surgery. The skin of surgical field was 
clipped and washed with neutral soap. A 10% solution 
of povidone iodine was used to disinfect the surgical 
field. The entire surgical procedures were performed 
in the field conditions.

Sedation of sheep was performed by bolus in-
travenous administration of xylazine2 [Xylased - 0.05 
mg/kg, v.o.] and midazolam3 [Dormicum® - 0.2 mg/kg, 
v.o.]. Induction and maintenance of general anesthesia 
were performed by bolus intravenous administration of 
ketamine4 [Ketamidor 10% - 5 mg/kg, v.o.].

Laparotomy was performed in the animals 
positioned in the left lateral recumbency, with hind 
limbs extended caudally and abduction of the upper 
limb. Incision line was approximately 25 cm long, 
went through the ventrolateral abdominal wall - few 
cm laterally from the caudal superficial epigastric vein 
and parallel with the linea alba. Surgical procedure 
of incorporative uteropexy was performed during the 
closure of muscle layers of abdominal wall, by suturing 
the uterine wall into the surgical incision line with the 
simple interrupted suture pattern (Figure 2). Incorpo-
rative uteropexy was performed at the uterine horn as 
near as possible to the uterine body. Monofilament 
slow-resorption suture - polydioxanone5 [Monosorb - 
USP 0] was used to perform incorporative uteropexy. 
Skin was closed with the simple continuous suture 
pattern. Polyamide5 [Nylon - USP 0] was used to make 
skin closure. On the 14th postsurgical day, the skin 
sutures were removed. 

In need for experimental research of changes 
in the anterior presentation in sheep fetuses due to their 
ventro-sacral position in the 2nd half of gestation, 14 
days after surgical procedures were conducted, all of 
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sheep were positioned by assistants into a sitting posi-
tion so that their trunks were vertical to the ground and 
kept in that position for 2 min. Ultrasound examination 
of surgical place of uteropexy confirmed that, in all of 
animals, uteruses were in place of surgical procedu-
res. This indicated the possibility that incorporative 
uteropexy may serve as a preventive measure in the 
development of uterine torsion in sheep. All of 6 ewes 
included in this study lambed naturally. One of 6 sheep 
was sent for economic exploitation on the 14th day after 
lambing. At the slaughter line, the abdominal wall was 
evaluated at the site where the incorporative uteropexy 
was performed. Patho-anatomical examination revealed 
tissue adhesions at the junction of the uterine horn with 
the abdominal wall (Figure 3). No further studies were 
performed to establish the presence of tissue adhesions 
in the remaining 5 sheep included in this study.

DISCUSSION

Postsurgical tissue adhesions develop during 
normal healing process because of serosal injury or 
ischemia of tissue, and can be beneficial but also 
may lead to postsurgical morbidity [6]. In the com-
parative study on postsurgical adhesion formations 
in the rat model [7], postsurgical adhesion formations 
subsequent to the standard uterine trauma inflicted by 
laparoscopy or by laparotomy approach were compe-
red. It has been reported that, in laparoscopy group, 
postsurgical tissue adhesions were developed in 17 of 
31 rats, while in laparotomy group, postsurgical tissue 
adhesions were developed in 18 of 30 rats. According 
to the results of this study, postsurgical tissue adhesions 
were developed and confirmed by patho-anatomical 
examination in one sheep. Other 5 sheep included in 
this study were not economically exploited or sacri-

Figure 1. A & B- Patho-anatomical examination of all 3 dead animals revealed the presence of uterine torsion. [Source: Jovan Spasojević].
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ficed, and no studies were performed to establish the 
presence of postsurgical tissue adhesions. In the first 
reports about sheep and goat [5,10], respectively, with 
dystocia caused by adhesions between gravid uterus 
and intraabdominal wall, it has been reported that 
causes of adhesions were not known, and it has been 
also hypothesized that utero-peritoneal adhesions were 
responsible for the retained fetuses because of reduced 
or absent myometrial contractions. Cesarean section 
was performed in both of the reported cases as method 
of choice in dystocia resolving. Compared to these 
results, all of 6 sheep included in this study gave births 
in naturally way, without any medical assistance. In 
this study, the place of incorporative uteropexy was on 
uterine horn as near as possible the uterine body, and 
this could be a reason that myometrial contractions 
were still present at the moment of lambing.

According to our knowledge, previous studies 
do not mention effective measures that could contri-
bute to the prevention of uterine torsion in sheep, but 
attention is focused on prompt diagnosis and treatment 

of the disease. In other species of animals, especially 
in dogs, as well as in women, methods of uteropexy 
have been described, but primarily in order to prevent 
uterine prolapse. In the clinical case of uterine pro-
lapse during labor in bitch [14] it has been reported 
that it is indicated to perform the uteropexy procedure 
if viability of uterine wall is present. The uteropexy 
procedure in the mentioned research was performed 
by incorporation of the uterus into the lateral abdomi-
nal wall of the bitch and it represented a preventive 
measure of relapse of uterine prolapse. In the case 
of the existence of uterine prolapse in dog [1], it has 
been reported that, depending on the viability of the 
uterus, the most effective treatment for the prolapse 
was to perform ovariohysterectomy of the bitch. In the 
case of existence of uterine viability, the same authors 
have reported that uterine repositioning is possible but 
maintaining of the next pregnancy is questionable. 

In the study in which the variety of uteropexy 
prolapse repair techniques including the surgical ou-
tcomes were reviewed [3], it has been reported that 
uteropexy is a rational option in the management of 
prevention of uterine prolapse in women, but also a 
challenge in selecting adequate patients for surgery.

In the study with mares [4], it has been repor-
ted that both of the uteropexy in mares and raising the 
uterus to an almost horizontal position, contribute to 
the health status of the uterus and to the restoration 
of fertility. In this study, uteropexy in mares was per-
formed by raising the uterus to the almost horizontal 
position and incorporating it into the mesometrium.

In conclusion, it could be said that incorpo-
rative uteropexy could be considered as preventive 
procedure in order to avoid the development of uterine 
torsion in ewes which have shown a history of this 
pathology, but also in ewes with identified risk factors 
for the disease (uniparous first-born ewes with large 
male lambs). As it is an invasive method, incorpora-
tive uteropexy carries a certain risk for further fetal 
development and birth process, because the integrity 
of uterine wall is disturbed by both of its incorporation 
into abdominal wall and presence of tissue adhesions. 
Also, in the performing of incorporative uteropexy un-
der the general anesthesia, the selection of an adequate 
anesthesia protocol presents a risk factor, and must be 
safe for life and health of both ewe and fetus. In future 
studies, it is necessary to identify more parameters 
which will contribute to identification of sheep which 

Figure 2. Performance of incorporation of the uterine wall into the ab-
dominal wall during the closure of the surgical incision. [Source: Slobodan 
Sekulić].

Figure 3. Arrow indicates newly formed tissue adhesions as the result of 
incorporative uteropexy. [Source: Slobodan Sekulić].
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have high risk factors to obtain the torsion of uterus. 
Also, it is necessary to use non-invasive methods of 
clinical diagnostics, primary ultrasound diagnostic, to 
evaluate the area of  incorporative uteropexy in order 
to assess newly formed tissue adhesions as well as to 
assess the vitality of fetus. It is necessary to follow the 
lambing process of ewes with incorporated uterus, and 
to provide adequate medical assistance to the animals 
if complications occur during the lambing.

MANUFACTURERS

1Esaote Pie Medical. Maastricht, Netherlands.
2Bioveta A.S. Ivanovice na Hane, Czech Republic.
3F. Hoffmann-La Roche Ltd. Basel, Switzerland.

4Richter Parma AG. Wels, Austria.
5YAVO Sp. z o. o. Bełchatów, Poland.

Acknowledgements. The Project of the Ministry of Education, 
Science and Technological Development of the Republic of 
Serbia - grant No. 175006

Ethical approval. The Ethical Commission for the Protection 
of Welfare of Experimental Animals of the University of Novi 
Sad has given its consent for the performing of all experimental 
protocols of the Project, grant No. 175006 - decision number: 
01-90/11-2.

Declaration of interest. The authors report no conflicts of 
interest. The authors alone are responsible for the content and 
writing of the paper.

REFERENCES

1 Ağaoğlu A.R., Kocamüftüoğlu M., Çetin Y. & Çelik M.T. 2012. Uterine prolapse in a Pointer bitch. Eurasian Journal 
of Veterinary Sciences. 28(3): 182-184.

2 Bhattacharyya H.K., Bhat F.A. & Buchoo B.A. 2015. Prevalence of dystocia in sheep and goats: a study of 70 cases 
(2004-2011). Journal of Advanced Veterinary Research. 5(1): 14-20.

3 Bradley S., Gutman R.E. & Richter L.A. 2018. Hysteropexy: An option for the repair of pelvic organ prolapse. 
Current Urology Reports. 19(2): 15.

4 Brink P., Schumacher J. & Schumacher J. 2010. Elevating the uterus (uteropexy) of five mares by laparoscopically 
imbricating the mesometrium. Equine Veterinary Journal. 42(8): 675-679.

5 Erdogan G., Ucar E.H., Peker C. & Kilic N. 2015. Prolonged co-twin foetal retention in a sheep: caused by hystero-
cele? Large Animal Review. 21(2): 87-89.

6 Ewoldt J.M., Anderson D.E., Hardy J. & Weisbrode S.E. 2004. Evaluation of a sheep laparoscopic uterine trauma 
model and repeat laparoscopy for evaluation of adhesion formation and prevention with sodium carboxymethylcel-
lulose. Veterinary Surgery. 33(6): 668-672.

7 Filmar S., Gomel V. & McComb P.F. 1987. Operative laparoscopy versus open abdominal surgery: a comparative 
study on postoperative adhesion formation in the rat model. Fertility and Sterility. 48(3): 486-489.

8 Ijaz A. & Talafha A.Q. 1999. Torsion of the uterus in an Awassi ewe. Australian Veterinary Journal. 77(10): 652-653.
9 Ismail Z.B. 2017. Dystocia in sheep and goats: Outcome and fertility following surgical and non-surgical management. 

Macedonian Veterinary Review. 40(1): 91-96.
10 Khan S., Satheesh A., Sabarinadh V.R., Ranjith Mohan M., Sidhique S.A. & Panikkassery S. 2018. Surgical 

management of dystocia due to uterine adhesion in a goat. Journal of Entomology and Zoology Studies. 6(6): 988-991.
11 Kumar K.P., Naidu G.V. & Teja A. 2016. A Case of Uterine Torsion in Ewe and its Correction by Adopting Schafer’s 

Method. The Indian Veterinary Journal. 93(9): 55-56.
12 Phogat J.B., Behl S.M., Singh U.M.E.D. & Singh P.R.E.M. 2007. Uterine torsion in sheep: A case report. Haryana 

Veterinarian. 4: 110-111.
13 Purohit G.N. 2006. Dystocia in the sheep and goat - A review. The Indian Journal of Small Ruminants. 12(1): 1-12.
14 Sampaio R.L., Rezende R.S., Martin I., Rosado I.R., Alves E.G.L., Oliveira G.C.A. & Oliveira A.M. 2019. Hysteropexy 

in the Treatment of Total Uterine Prolapse in a Brazilian Molosser Bitch. Acta Scientiae Veterinariae. 47(1): 454. 11p.
15 Sharma A., Kumar P., Singh M. & Vasishta N. 2014. Retrospective analysis of dystocia in small ruminants. Intas 

Polivet. 15(2): 287-289.
16 Sharun K. & Erdoğan G. 2019. A Review: Obstetrical Emergencies in Small Ruminants. Alexandria Journal for 

Veterinary Sciences. 62(1): 1-16.
17 Velladurai C., Selvaraju M. & Napolean R.E. 2016. Schaffer’s method for the treatment of an ewe with 

uterine torsion. The Indian Journal of Animal Reproduction. 38(1): 64-65.


