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Abstract
Background Dystocia is rare in horses, but is life-threatening for mares and foals. Therefore, veterinary research 
depends on up-to-date data to optimise equine dystocia management. In addition, knowledge of the prognosis 
of equine dystocia is necessary to advise animal owners. This retrospective study of equine dystocia aimed to 
enrich existing datasets with up-to-date information. For the first time, the focus was on the causes of dystocia that 
occurred alone or in combination. Over a period of 10 years, 72 cases of dystocia were analysed using a standardised, 
predetermined diagnosis code.

Results Of the 72 cases of dystocia, an isolated cause of dystocia was identified in 37 cases (51.4%) and 35 mares 
showed a combination of two or more causes (48.6%). Foetal causes were significantly more frequent origin of 
dystocia (66/69) than maternal causes (3/66) (P < 0.0001). Incorrect posture of the foetal forelimbs and head was 
the most common combination at 25.7%. The most common isolated cause of dystocia was incorrect posture of 
the foetal forelimbs (18.9%). A foetotomy was performed in 68% of cases. A caesarean section or an extraction was 
performed in 13.9% of the cases. Three mares died before any obstetric care was provided. Nine mares (12.5%) were 
not discharged alive. 73 foals were delivered of which 55 were already dead before veterinary treatment began. In 
relation to the total number of births in which the foetus was alive at the start of obstetric care, the foetal mortality 
rate was 61.1% and 88.9% by the time the mare was discharged.

Conclusions It has been demonstrated for the first time that multiple causes of dystocia in horses are almost as 
common as isolated causes of dystocia. Neonatal mortality remains high, indicating that the timely detection and 
treatment of dystocia has the highest priority.
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Background
Mares and foals are at serious risk of dystocia [1–3]. 
Despite advances in veterinary medicine, dystocia in 
horses is characterized by a relatively high mortality 
rate [4–6]. In particular, a short duration of dystocia and 
rapid veterinary intervention is necessary to avoid seri-
ous health consequences for the mare and foal [7, 8]. In 
the available literature, there are a number of case stud-
ies on the causes of equine dystocia [9–11]. However, no 
studies have differentiated between the occurrence of 
isolated and multiple causes (more than one) of dystocia.

Using a standardised diagnostic code, this study from 
an obstetric clinic aimed to provide updated informa-
tion on the diagnosed isolated and multiple causes of 
dystocia and their consequences. Mortality rates and 
complications were analysed according to the different 
obstetric procedures. These findings contribute to the 
current knowledge of equine dystocia.

Methods
Animals
Data were collected and analysed from mares that 
presented to the Veterinary Clinic for Reproductive 
Medicine and Neonatology at the Justus Liebig Univer-
sity, Germany in the period 01.01.2010 to 31.12.2020 
because of dystocia. The mares belonged to 16 different 
breeds (Table 1), which were grouped into five different 

categories, according to the Breeding Association Regu-
lations of the German Equestrian Federation from 2021.

To diagnose dystocia, a standardised obstetric exami-
nation procedure was carried out, which was defined 
before the start of this study.

During the obstetric examination, the following vital 
parameters of the mares were first recorded by means 
of a general examination and were then recorded for a 
separate future study: State of consciousness, pulse and 
respiratory rates, rectal temperature, mucosal colour and 
capillary refill time.

The specialist obstetric examination began with an 
examination of the anogenital area. Attention was 
focused on oedema, injuries and discharge. During the 
subsequent manual vaginal and uterine examination, the 
condition of the soft birth canal was assessed. The follow-
ing findings were recorded for the foetus:

  • Presentation of the foetus: Anterior, posterior or 
transverse presentation.

  • Position of the foetus: dorsal, lateral or ventral 
position.

  • Posture of the foetus: extended posture or postural 
abnormalities of the head and/or limbs.

  • Location of the foetus: describes the location of 
protruding, entering or exiting foetal parts in relation 
to the maternal pelvic cavity.

  • Size of the foetus: normal size, absolute or relative 
foetopelvic disproportion.

  • Whether the foetus was alive.

Only cases in which all the findings could be recorded 
were included in the analysis.

Treatment was initiated based on the findings. Manip-
ulation and extraction (conservative obstetrics) as well as 
foetotomies were performed on a standing, sedated mare 
under epidural anaesthesia. Caesarean section was per-
formed under general anaesthesia in dorsal recumbency 
in the linea alba.

Manipulation and extraction were selected when cor-
rection of presentation, position and posture was pos-
sible and the foetus was expected to pass through the 
birth canal. A caesarean section was selected for a living 
foetus, if it was not possible to correct presentation, posi-
tion and posture or if the foetus could not pass the birth 
canal. Foetotomy was selected for a dead foetus, if it was 
not possible to correct presentation, position and posture 
or if the dead foetus could not pass the birth canal.

Information related to the duration of dystocia was not 
used for data collection because of insufficient data.

Statistical analysis
The statistical software SAS 9.4 (SAS® Institute Inc., 2013. 
Base SAS® 9.4 Procedures Guide: Statistical Procedures, 

Table 1 Categorisation and number of horse breeds, along with 
the corresponding number of parturitions
Category Breeds Number of 

parturitions
Total 
number

German riding 
horse

Warmblood 18 41
Hanoverian horse 9
Thoroughbred 6
Oldenburger 3
Westphalian 2
Zweibrücker horse 1
Holsteiner 1
Trakehner horse 1

Ponies and 
small horses

Pony 18 24
Icelandic horse 4
Fjord horse 1
Haflinger 1

Other breeds Quarter Horse 3 7
Friesian 2
Tinker Horse 1
Paint Horse 1

Heavy Warm-
blood and 
Coldblood 
breeds

0 0

Trotting horse 0 0
Total 16 72 72
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2nd edition ed. Statistical Analysis System Institute Inc., 
Cary, NC, USA) was used for statistical analyses.

A binomial test for uniform distribution was performed 
to analyse whether there was a significant difference in 
the frequency of foetal and maternal causes of dystocia. 
Animals with maternal and foetal causes were excluded 
from the analysis. Therefore, three cases were excluded.

Results
During the study period, 72 cases of dystocia were 
recorded in the clinic. Treatment was provided by foe-
totomy in 49 cases. There were 26 full foetotomies and 23 
partial foetotomies. Extraction was performed ten times 
and caesarean section was performed in ten other cases. 
No obstetric procedures were performed in three cases. 
In these cases, the mares died before obstetric care was 
provided.

Causes of dystocia
The 72 cases of dystocia were owing to 122 causes 
(Table 2). The total number of causes was larger than 72, 
as several pathological conditions sometimes occurred 
in an individual case. An isolated cause of dystocia was 
identified in 37 mares (51.4%) (Table  3), whereas 35 
mares (48.6%) displayed a combination of two or more 
causes. Various manifestations of incorrect posture of the 
foetal forelimbs were most frequently involved in a case 
of dystocia (25.4%). The most common isolated cause of 
dystocia diagnosed was incorrect posture of the foetal 
forelimbs (18.9%). At 13.5% each, incorrect foetal presen-
tation, absolute foetopelvic disproportion, incorrect foe-
tal position and incorrect posture of the foetal hindlimbs 
were the second most common isolated causes. Incorrect 
posture of the foetal forelimbs and head was the most 
common combination of causes at 25.7%.

Table 2 Frequency of dystocia causes in the mare without subdivision into isolated and multiple
Cause of dystocia Number of cases %
Incorrect posture of the foetal forelimbs Bilateral carpal flexion 12

Unilateral carpal flexion 6
Unilateral shoulder flexion 6
Unilateral elbow flexion 4
Bilateral shoulder flexion 3

31 25.4
Incorrect posture of the foetal head Lateral deviation of the head 14

Ventral deviation of the head 8
Dorsal deviation of the head 1

23 18.9
Incorrect posture of the foetal hindlimbs Bilateral hip flexion 9

Bilateral tarsal flexion 4
Unilateral hip flexion 2
Unilateral tarsal flexion 2

17 13.9
Incorrect foetal position Lateral position 7

Ventral position 5
12 9.8

Incorrect foetal presentation Ventrotransverse presentation 6
Ventro-Vertical presentation 3
Dorsotransverse presentation 3

12 9.8
Foetal malformations Malformation of the head 5

Hydrocephalus 4
Arthrogryposis of the hindlimbs 1
Ankylosis of the cervical spine 1

11 9
Foetopelvic disproportion Absolute foetopelvic disproportion 8

Relative foetopelvic disproportion 2
10 8.2

Uterine torsion intrapartum 3 2.5
Twin collision 2 1.6
Adhesions of uterus and peritoneum (on the abdominal suture of a previous operation) 1 0.8
Total 122 100
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The causes of dystocia were linked to the foetus in 
95.1% (116/122) of the cases. Maternal causes of dystocia 
accounted for 4.9% (6/122) of the cases and were caused 
three times by a uterine torsion intrapartum, twice by 
relative foetopelvic disproportion and once by a post-
operative adhesion of the uterus and peritoneum. Foetal 
causes were significantly more frequent origin of dystocia 
(95.7%) (95% confidence interval = [87.8%, 99.1%]) than 
maternal causes (4.4%) (95% confidence interval = [0.1%, 
12.2%]) (P < 0.0001).

Mare mortality
Nine mares were not discharged alive (Table 4). Three of 
these mares died before obstetric care was provided. Of 
these patients, two were euthanised owing to poor prog-
nosis and one died during the examination. The fourth 
mare did not survive the caesarean section.

The five remaining mares survived the obstetric proce-
dures but died before they were discharged. Of these five 
animals, one mare was euthanised the day after conser-
vative obstetrics. The other four mares were euthanised 
within the frame of foetotomy because of a poor prog-
nosis. In three of these mares, uterine perforation was 
diagnosed after or during partial foetotomy. Mesenteric 
rupture was suspected after full foetotomy in the fourth 
mare. It was not possible to determine whether the 
injuries were owing to foetotomy or previous obstetric 
measures.

In relation to the obstetric procedures, the maternal 
mortality rate for a foetotomy was 8.2% (4/49), with 13% 
(3/23) as part of a partial foetotomy and 3.8% (1/26) after 
a full foetotomy. 10% (1/10) of the mares died after both 
conservative obstetric care and a caesarean section.

Table 3 Frequency of isolated causes of dystocia in the mare
Causes Number of cases %
Incorrect posture of the foetal forelimbs Bilateral carpal flexion 5

Unilateral elbow flexion 1
Bilateral shoulder flexion 1

7 18.9
Incorrect posture of the foetal hindlimbs Bilateral tarsal flexion 3

Bilateral hip flexion 2
5 13.5

Foetopelvic disproportion Absolute foetopelvic disproportion 5 13.5
Incorrect foetal presentation Ventrotransverse presentation 2

Dorsotransverse presentation 2
Ventro-Vertical presentation 1

5 13.5
Incorrect foetal position Lateral position 3

Ventral position 2
5 13.5

Incorrect posture of the foetal head Lateral deviation of the head 3
Dorsal deviation of the head 1

4 10.8
Uterine torsion intrapartum 3 8.1
Foetal malformations Hydrocephalus 2 5.4
Twin collision 1 2.7
Total 37 100

Table 4 Maternal mortality rate in relation to the obstetric procedures
Type of obstetric care Died Discharged alive

Before obstetric care During obstetric care Before being discharged
Partial foetotomy 3 20
Total foetotomy 1 25
Conservative obstetric care 1 9
Caesarean section 1 9
No
obstetric care

Euthanasia 2
Died during initial examination 1

Total 3 1 5 63
9/72
12.5%



Page 5 of 8Ellerbrock et al. Acta Veterinaria Scandinavica           (2024) 66:55 

Six of the nine mares died in the presence of an isolated 
cause of dystocia. The remaining three mares had mul-
tiple causes of dystocia (Table 5).

Foal mortality
Owing to a twin pregnancy, 73 foetuses were delivered 
from 72 pregnancies. At presentation, the foetus was still 
alive in 18 cases and 55 foals were already dead before 
the start of veterinary treatment (Table  6). Seven foals 
were born alive. Two of these foals died within the first 
24  h after birth. Three foals were euthanised before the 
mother was discharged, because of deformities. Two foals 
were discharged alive. In relation to the total number of 
births in which the foetus was alive at the start of obstet-
ric care, the foetal mortality rate was 61.1% (11/18) and 
88.9% (16/18) by the time the mother was discharged. 
Categorised according to the respective obstetric proce-
dure performed, the foetal mortality rate for conserva-
tive obstetric care was 60% (6/10) and 80% (8/10) before 
the mare was discharged. Five of the eight foetuses were 
not delivered alive during the caesarean section. None of 
the eight foals that were alive at the start of the caesarean 
section could be discharged alive.

Twelve of the sixteen foals that died during obstet-
ric care or before discharge had dystocia with isolated 
causes. Multiple causes were identified in the four 
remaining dystocias (Table 7).

Discussion
In the literature, there are a number of publications that 
investigate the causes of dystocia in horses, but they do 
not consider that different causes of dystocia can occur 
in combination, although this aspect is important to 
know in terms of treatment. In the present study, mul-
tiple disorders occurred almost as frequently as isolated 
causes and foetal causes of dystocia occurred more fre-
quently than maternal causes. A number of renowned 
books describe the correction of isolated causes of dys-
tocia [12–14]. However, no sequences are available for 
the treatment of multiple causes of dystocia. The aim of 
future studies will be to address this issue.

The most common cause of dystocia is incorrect pos-
ture of the foetus, particularly of the foal’s long extremi-
ties [15, 16]. In the present study, postural deviations of 
the forelimbs were the most common general (25.4%) 
and isolated (18,9%) cause of dystocia. This finding is not 
consistent with the findings of other studies [4, 9, 17], 

Table 5 Mare mortality in relation to isolated and multiple causes of dystocia
Causes of dystocia Died

Before obstetric care During obstetric care Before 
being dis-
charged

Isolated causes Bilateral tarsal flexion 1 1
Lateral position 1
Uterine torsion 1
Unilateral elbow flexion 1
Ventrotransverse presentation 1

Multiple causes Bilateral hip flexion + unilateral tarsal flexion + lat-
eral postion

1

Unilateral elbow flexion + absolute foetopelvic 
disproportion

1

Ventrotransverse presentation + malformation of 
the head

1

Total 3 1 5
9

Table 6 Foetal mortality in relation to the obstetric procedures
Type of obstetric care Died before obstetric care Died Discharged alive

During obstetric care Before being discharged
Partial foetotomy 24
Total foetotomy 26
No obstetric care 3
Conservative obstetric care 6 2 2
Caesarean section 2 5 3
Total 55 11 5 2

16/18
88.9%



Page 6 of 8Ellerbrock et al. Acta Veterinaria Scandinavica           (2024) 66:55 

which reported an isolated incorrect foetal posture of the 
head and neck as the most common cause of dystocia in 
a specialist obstetric clinic. However, notably, in the pres-
ent study foetal deviation of the head/neck posture was 
the second most common cause of dystocia. As an iso-
lated cause of dystocia, it was determined to be the sixth 
most common cause after incorrect posture of the foetal 
hindlimbs, absolute foetopelvic disproportion, incorrect 
foetal presentation and incorrect foetal position.

Notably, the literature seldom discusses the combina-
tions of causes for incorrect posture of the extremities. 
Two studies emphasized that incorrect posture of the 
head and forelimb also occurred in combination in their 
studies, but without stating the exact data [11, 18]. Only 
Frazer et al. [19] state in their survey of two obstetric clin-
ics that the combination of causes of dystocia of incorrect 
posture of the foetal head and forelimbs was diagnosed in 
15 out of 150 dystocia cases. In another study [1], a lower 
prevalence (4/106) was given for the occurrence of incor-
rect posture of the head and limbs as the only combina-
tion of causes. However, the aforementioned study was 
not conducted at an obstetric clinic with dystocia as the 
reason for admission, but in a facility for birth monitor-
ing: therefore, it is only comparable to a limited extent. 
Vandeplassche [20] takes the view that dystocia cases in 
an obstetric clinic are mainly “complicated” cases and 
should be distinguished from dystocia in a veterinary 
practice. This fact has been reflected in our study, in that 
a large number of foetuses were already dead on presen-
tation at the clinic and there was a high mortality rate 
even after a live foal was born.

The most common combination in the present study 
was an incorrect posture of the foetal head and forelimbs 
(25,7%). The second most combination was an incor-
rect posture of the foetal forelimbs with an absolute 

foetopelvic disproportion, occurred much less frequently, 
at 8.6%. In relation to all 72 cases of dystocia, incorrect 
posture of the head and forelimbs was diagnosed in 12.5% 
of cases. This confirms the results of the only comparable 
study with a slight deviation of 2.5% [19].

The large number of postural abnormalities demon-
strates the importance of training veterinarians caring for 
broodmares to correct these abnormalities. In the opin-
ion of the authors, the following procedure has proven 
successful regarding the combination of incorrect pos-
ture of the head and forelimb(s):

When a larger amount of space is required, the pos-
ture of the foetal head should be corrected first. Then, the 
forelimb(s) should be corrected while ensuring that the 
mucosa is protected.

Foetal causes of dystocia occurred more frequently 
than maternal causes in the present study. This confirms 
the prevalent findings of retrospective studies that equine 
dystocia is primarily of foetal origin [3, 8, 17]. A recent 
prospective study on dystocia in horses also found that 
the causes of dystocia were more often foetal than mater-
nal [21].

The mares in the study population belonged to 16 dif-
ferent breeds. The number of parturitions assigned to 
each breed was considered too low to derive breed pre-
dispositions. However, 4 of 8 dystocia cases with absolute 
foetopelvic disproportion were ponies. Further studies 
with a larger number of cases are necessary to verify pos-
sible causality.

Nine mares were not discharged alive after dystocia. 
Differentiated according to the respective obstetric pro-
cedure, the mortality rate after a partial foetotomy was 
13% and 3.8% after a total foetotomy. In contrast, a litera-
ture research showed a lower mortality rate in the period 
1991–2021 for partial foetotomy (9%), compared with 

Table 7 Foal mortality during obstetric care or before being discharged in relation to isolated and multiple causes of dystocia
Causes of dystocia Died

During obstetric care Before 
being dis-
charged

Isolated causes Uterine torsion 3
Bilateral hip flexion 2
Ventral position 2
Ventrotransverse presentation 1 1
Lateral position 1
Lateral deviation of the head 1
Unilateral elbow flexion 1

Multiple causes Bilateral carpal flexion + ventral deviation of the head 1
Bilateral hip flexion + ventrotransverse presentation + chronic adhesive 
perimetritis

1

Bilateral shoulder flexion + ventro-vertical presentation 1
Unilateral shoulder flexion + lateral deviation of the head 1

Total 11 5
16
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full foetotomy (27%) [6]. For this reason, the literature 
has so far attributed a higher risk of death for the mare 
after a full foetotomy [22]. However, in this context, some 
studies made no distinction between partial and full foe-
totomies and, imultaneously, showed similar average 
mortality rates as in the present study of 8.2% [20, 23]. 
The prevailing opinion, that full foetotomies inherently 
represent a greater risk of mortality in mares than par-
tial foetotomies, should therefore be examined in future 
studies. A literature review of case studies for equine 
caesarean sections published between 1991 and 2021 
showed an average maternal mortality of 14% [6], which 
is the same level as the data presented here. There is also 
only a slight deviation with regard to maternal mortality 
from one of the few publications in which conservative 
obstetric care was provided without general anaesthesia 
which mentions a mare mortality rate of 13.6% [4]. The 
present study has found a similar mare mortality rate of 
10% (1/10).

Owing the small number of cases, no correlation 
between increased maternal or foetal mortality and the 
specific causes of dystocia could be inferred (Tables 5 and 
7). Further studies are necessary to analyse this aspect.

With dystocia, the risk of a stillborn foal is ten times 
higher than with eutocia [24]. A comparable survey 
showed that following conservative or operative obstet-
ric care, the foetal mortality rate was 95% up to discharge 
[4]. This figure is consistent with the foetal mortality rate 
in the present study, which at 88.9% (16/18) also points 
to a high foetal mortality rate before discharge. Signifi-
cantly high foetal mortality rates have also been reported 
for caesarean sections. Based on 6 studies, an average 
foetal death rate of 75% (163/216) up until the time of 
discharge was determined for the period 1991–2021 [6]. 
The individual mortality rates vary from 69 to 96% and 
are therefore close to the foetal mortality rate of 100% in 
the present study. Comparable foetal mortality rates with 
respect to conservative obstetric care without general 
anaesthesia are not available. In the context of controlled 
vaginal delivery, in which the manipulation and extrac-
tion is performed on an anaesthetised mare, in the pres-
ent study a mortality rate of 80% (8/10) was determined 
until the foals were discharged. Byron et al. [7] reported a 
similarly high mortality rate of 68% (120/177) at the time 
of discharge.

Conclusions
Despite advances in veterinary medicine, foetal and 
maternal mortality in equine dystocia remains remark-
ably high compared with older studies in which data 
were collected in an obstetric clinic. As in other studies, 
fetal causes of dystocia occurred more frequently than 
maternal causes. In the present study, multiple disorders 
occurred almost as frequently as isolated causes. For the 

first time, the importance of at least two causes of dys-
tocia was demonstrated simultaneously. Future studies 
should evaluate procedures for handling the multiple 
causes of equine dystocia.
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