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Abstract:

The peri-partum period is a very delicate period in the life of reproductive females.
During postpartum uterine involution, the uterus undergoes major changes. Infection
by opportunistic bacteria is normal, almost systematic, but the natural defences
usually eliminate these. When there is an imbalance between the self-defence
capacity of the uterus and the pathogenicity of the bacteria, the latter can determine
various uterine infections including chronic metritis. As metritis is a multifactorial
disease, it is better to identify all the factors that increase the risk of the disease than
to treat it. This review brings together the literature on risk factors for chronic metritis
in small ruminants to explain the causal relationship between each risk factor and
the disease. The prevention of chronic metritis requires the inclusion of these risk
factors in the breeding strategy. Monitoring of reproduction by the veterinarian is
therefore essential. In summary, some factors are specific to one form of chronic
metritis and others are common to all chronic metritis, but all make the disease more
severe and more frequent.

©2021 PSM. This work at PSM Veterinary Research; ISSN (Online): 2518-2714, is an open-
access article distributed under the terms and conditions of the Creative Commons Attribution-
Non-commercial 4.0 International (CC BY-NC 4.0) licence. To view a copy of this licence, visit
https://creativecommons.org/licenses/by-nc/4.0/.
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INTRODUCTION

The peri-partum period is considered particularly
important in reproductive life because of its
consequences on reproductive efficiency
(uterine involution, start of ovarian activity,
fertility). Uterine integrity in particular is often
impaired in females due to bacterial
contamination which is almost systematic shortly
after parturition. Indeed, bacteria can be isolated
from more than 90% of ruminants in the first two
weeks postpartum (Paisley et al., 1986). Most
animals clear these germs within five weeks of
parturition, but in 10-17% of cases, the
persistence of these bacteria results in a uterine
infection, which is diagnosed on general
examination of the animal (LeBlanc et al., 2002).

In practice, a distinction is made between two
forms of uterine infection: puerperal metritis and
chronic metritis or endometritis (Leblanc et al.,
2006); the former occurring between zero and
21 days postpartum and associated with general
symptoms, and the latter occurring beyond 21
days postpartum and mostly without associated
general symptoms (Lohuis, 1998).

Chronic metritis or endometritis, as opposed to
puerperal metritis, does not cause general
symptoms (Leblanc et al., 2002). It appears from
the third week postpartum. Uterine and cervical
involution may or may not be complete. The
inflammatory state of the uterus is characterised
by oedema, mucosal congestion and extensive
leukocyte infiltration. Abnormal (mucopurulent or
purulent) contents of the uterine cavity may be
present or absent. On pathological section,
areas of desquamation with degenerative
damage to the glandular areas, infiltration of the
superficial epithelium, dilatation or hypoplasia of
the glands and periglandular fibrosis can be
seen.

It may be secondary to puerperal metritis
or the direct consequence of ascending
contamination of the genital tract by
environmental bacteria.

Clinical endometritis, in its classic form, is
characterised by the presence of mucopurulent
or purulent discharge into the vagina from
twenty-one days postpartum. This is in the
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absence of any other clinical signs (Sheldon et
al., 2006).

Subclinical endometritis is the presence of an
inflammatory state of the endometrium in the
absence of abnormal secretions in the vagina. It
occurs after complete histological involution of
the uterus. It is characterized by minimal or no
exudate in the uterine cavity. The inflammatory
state of the endometrium is not macroscopically
detectable. It requires further investigation
(Sheldon et al., 2006).

Pyometra is the accumulation of pus in the
uterine cavity. This accumulation is most often
associated with a functional corpus luteum and
consequently with complete or partial closure of
the cervix. It usually occurs after the first
ovulation. The uterus becomes increasingly
distended on one or both sides. The purulent
discharge is more or less permanent depending
on the degree of opening of the cervix. The
animal presents with anoestrus. The epithelium
and glands are fibrosed. In rarer cases,
pyometra may be accompanied by
repercussions on the general state (weight loss,
peritonitis, etc.); (Sheldon et al., 2006).

The incidence of endometritis is 5% to 10% in
dairy sheep and 1.5% to 3.2% in goats (El-
Rheem, 2020). Clinical and subclinical
endometritis negatively affects the performance
of the global dairy industry; economic losses are
related to delayed recovery of ovarian activity,
increased number of services per conception,
decreased milk yield and costs of treating the
disease (Cheong et al., 2011).

Endometritis is considered a multifactorial
disease, with many factors having a direct or
indirect, determining or predisposing influence
(Potter et al., 2010). Interestingly, findings
regarding risk factors for endometritis vary
considerably (Adnane et al., 2017).

We will attempt to review the literature in relation
to etiological agents and risk factors for chronic
metritis in small ruminants in order to explain the
correlation between each risk factor and chronic
metritis.
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PREVALENCE OF ENDOMETRITIS

The reported incidence of endometritis in small
ruminants is highly variable. This variation may
be due to differences in the definition of the term
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"endometritis” and the time in the postpartum
period when females were examined. In a
number of papers, the term "metritis” is used to
include cases of endometritis (Martinez and
Thibier, 1984).

Table 1. Prevalence of endometritis in the genital tracts of small’s ruminants observed during large and small-scale

abattoir surveys.

Authors (year) Species Incidence (%)
Kouamo et al. (2019) Does and ewes 0.32
Kouamo and Asongafec (2020) Does and ewes 3.2
Alosta et al. (1998) Ewes 2.3
Dawood (2010) Ewes 24.8
Sudhakar et al. (2010) Ewes 0.49
Khodakaram and Davari (2013) Ewes 2.93
Sharma et al. (2014) Ewes 0.53
Beena et al. (2015) Does 5.6
Borden et al. (2017) Does 16.12

DETERMINING FACTORS
Etiology and pathogenesis

It is assumed that the uterus and its contents are
sterile during normal gestation and prior to
parturition, but that at or just after parturition the
uterine lumen is contaminated with micro-
organisms from the animal's environment, skin
and faeces. The changes that occur during the
normal puerperal period are: removal of bacterial
contamination from the uterus, uterine involution,
regeneration and repair of the endometrium, and
return to normal ovarian cyclic activity in
preparation for the next pregnancy. The
presence and persistence of pathogenic
organisms causing endometritis is thought to
prevent the establishment of a pregnancy.

The fate of uterine infections depends on the
self-defence capacity of the uterus on the one
hand, and the virulence and number of bacteria
on the other. There is a kind of equilibrium
between the bacterial contamination and the
animal's defence mechanisms (Sheldon, 2004).
In most cases, the germs are gradually
eliminated as the uterus involves and empties
and through local defences such as mechanical
mucus scavenging, antibodies and phagocytic
cells.

Studies have classified the germs identified in
the uterus during the postpartum period
(Williams et al., 2005). Thus, Arcanobacterium
pyogenes (A.pyogenes), Prevotella spp.,
Bacteroides spp., Porphyromonas spp., F.
necrophorum, E. coli can be qualified as
pathogens. On the other hand, the following
germs are recognised as potential pathogens or
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simple opportunists: Peptostreptococcus spp,
Staphylococci Spp, Streptococci spp,
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Lactobacillus spp, Bacillus spp, Proteus spp,
Clostridium spp. (Table 2).

Table 2. Classification of bacteria, isolated by aerobic and anaerobic culture, according to their pathogenicity, in the

context of chronic metritis (Williams et al., 2005)

MAJOR PATHOGENS

POTENTIALLY PATHOGENIC

OPPORTUNISTIC CONTAMINANTS

Arcanobacterium pyogenes

Bacteroides sp.

Prevotella melaninogenicus

Escherichia coli

Fusobacterium necrophorum

Bacillus licheniformis

Enterococcus faecalis

Mannheimia haemolytica

Pasteurella multocida

Peptostreptococcus sp.

Staphylococcus aureus

Streptococcus Non-hemolytic

Clostridium perfringens

Klebsiella pneumoniae subsp

pneumoniae Proteus sp.

Staphylococcus sp., coagulase

negative
Streptococci a-Hémolityque

Streptococcus acidominimus

Aspergillus sp.

Apart from these bacterial germs, which are the
most commonly identified, other pathogens may
be involved in the development of chronic
metritis. This is the case, for example, with BHV-
4 (Bovine Herpes Virus), which is recognised as
having an immunosuppressive role (Frazier et
al., 2002), Leptospira sp., Vibrio fetus,
Trichomonas fetus and Brucella abortus,
Haemophilus somnus, Mycoplasma sp. and
Ureaplasma sp. (Wittenbrink et al., 1994).

The role of BHV-4 in uterine infections is still
relatively unexplored. Donofrio observed, in
vitro, that BHV-4 has a tropism for endometrial
cells, causing a cytopathic effect (Donofrio et al.,
2007).

Synergy between pathogens of chronic
endometritis

Endotoxins and liposaccharides released by
coliforms in early postpartum conditions (post
dystocia, retained placenta) could promote the
subsequent establishment of A. pyogenes
infection and gram-negative bacteria. Dohmen

found that the presence of E. coli one day
postpartum increased the prevalence of
Arcanobacterium pyogenes and gram-negative
anaerobes fourteen days after parturition
(Dohmen et al., 2000).

The virulence of a germ can also be externalised
in association with other bacteria. Significant
correlations have been demonstrated between
A. pyogenes and Prevotella spp (bacteroides),
and between A. pyogenes and F. necrophorum.
In a study of 101 cows with chronic endometritis,
Prevotella spp and F. necrophorum were found
in 89% and 70% of samples positive for A.
pyogenes, respectively, whereas they were only
found in 54% and 45% of cows not infected with
A. pyogenes (Dohmen et al. 1995).

The presence of A. pyogenes contributes to an
increase in the severity and duration of
endometritis, especially if it is concomitant with
that of Fusobacterium necrophorum or
Bacteroides melanogenicus (Dohmen et al.,
1995) and is present for more than one to two
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weeks. The mechanism of this synergistic action
has been the subject of several studies. It has
been shown that Bacteroides melanogenicus
releases a substance into the uterine
environment that prevents phagocytosis and
thereby inhibits the defence mechanisms of the
uterus. Similarly, Fusobacterium necrophorum
produces a leukotoxin that is toxic to
phagocytes. However, these bacteria protect
themselves and A. pyogenes from phagocytosis.
Conversely, A. pyogenes produces a factor that
stimulates the multiplication of Fusobacterium
pyogenes (Roberts, 1986). However, these
germs can only invade the uterine epithelium if it
is damaged (Watellier, 2010). Some germs can
also provide others with essential elements for
their development such as vitamin K and growth
factors (Watellier, 2010).

PREDISPOSING FACTORS

Endometritis varies depending on the method
and day of diagnosis (Adnane et al., 2017),
determining the risk factors for endometritis will
not be easy. In this part of the study, risk factors
are classified into extrinsic and intrinsic factors.

Extrinsic factors
Season of the year

A retrospective longitudinal study of postpartum
uterine infections was carried out in Denmark,
where a significant correlation was found
between clinical uterine infection during the first
30 days postpartum and the calving season
(Bruun et al., 2002). Although the retrospective
study could not distinguish between clinical
endometritis and metritis, the authors reported
that calving between November and April
significantly increased the incidence of clinical
uterine infection during the first month
postpartum  (Bruun et al, 2002). This
relationship may be explained by the fact that
during the rainy seasons, the general health of
the animals decreases, making them more
vulnerable to uterine infections (Parkinson 2009;
Bruun et al., 2002; Markusfeld 1984). Metritis is
considered one of the most important risk factors
for clinical and subclinical endometritis (Dubuc et
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al., 2010), and the calving season has a
significant indirect effect on the incidence of
clinical and subclinical endometritis (Ghavi
Hossein-Zadeh and Ardalan, 2011). In contrast,
other authors found that clinical endometritis
(Kim and Kang, 2003) and subclinical
endometritis (Carneiro et al., 2014) were not
influenced by the calving season. These
divergent results may be explained by the fact
that the diagnostic criteria and climatic
conditions were different between the studies, in
particular, for example, the average
environmental temperature, which was very
different between the countries where the
experimental work was conducted (Adnane et
al., 2017).

Nutrition

The amount and quality of protein in the diet
plays a key role in the efficiency of the immune
system (Badinand, 1975). Cellular immunity is
also affected by the amount of protein in the diet;
protein deficiency significantly reduces cellular
phagocytosis (Bencharif and Tainturier, 2005). It
should also be noted that excessive protein
intake induces high serum ammonia, which
reduces lymphocyte production and promotes
the development of clinical endometritis (Sato et
al.,, 1995). Many vitamins are involved in
immune system function, including vitamins B
and C, which are involved in antibody synthesis,
and vitamin C, which maintains the integrity of
immune cell membranes and protects them from
free radicals (Ducreux, 2003). Antioxidant
deficiency contributes to prolonged and severe
inflammation via activation of the NF-kB pathway
and TNF production, the latter also influencing
insulin resistance and exacerbating energy
deficiency (LeBlanc, 2014). Vitamin A is
important for epithelial tissue development and
cell differentiation, which are very important in
the early postpartum phase (Adnane et al.,
2017). Vitamin A also has immunological
functions by enhancing the early inflammatory
phase through increasing the number of
macrophages at the site of injury, which
improves the localisation and stimulation of the
immune response in the event of uterine
infection (MacKay and Miller, 2003). A variety of
minerals are involved in the defence
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mechanisms of the uterus (Mayer, 1978).
Calcium acts as a complement activator and
calcium deficiency delays uterine involution and
prolongs uterine infection (Mayer, 1978).
Calcium deficiency can be induced by excessive
phosphorus  consumption (Mayer, 1978).
Magnesium is involved in opsonisation
mechanisms (Badinand, 1975). Selenium is
involved in neutrophil function and its deficiency
affects the reproductive performance of the
females and increases the risk of endometritis
(Rutigliano et al., 2008). Copper, zinc and iron
are involved in lysosome production and their
deficiency significantly reduces phagocytosis
and promotes bacterial growth and the
development of clinical and subclinical
endometritis (Mayer, 1978; Badinand, 1975).

Intrinsic factors
Parity of the female

There are conflicting opinions regarding the
relationship  between the presence of
endometritis and parity (Watellier, 2010). Some
authors have found no significant association
between clinical endometritis and parity, except
for primiparous animals and animals with more
than five parturitions (Chaffaux et al., 1991). As
primiparous are often prone to dystocia,
endometrial lesions and clinical endometritis,
such a relationship is not surprising (Potter et al.,
2010; Bruun et al., 2002). It seems clear that the
duration of endometritis is related to the severity
of the initial uterine lesions (Adnane et al.,
2017). Older animals have reduced uterine
elasticity and uterine involution is slower than in
younger animals, which presumably increases
the vulnerability of older females to persistent
uterine infection and endometritis (Adnane et al.,
2017). However, this effect is counterbalanced
by the fact that older female has experienced
more episodes of bacterial contamination of the
uterus, with the possibility of some
immunological resistance to uterine infection
(Adnane et al., 2017). In the event of bacterial
contamination, older female can effectively and
rapidly clear bacteria from the uterus, whereas
younger female may have had limited exposure,
resulting in a delayed immune response and
more severe and prolonged clinical and
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subclinical endometritis (Chaffaux et al., 1991).
Persistent uterine infection and clinical
endometritis were less common in primiparous
does than in multiparous does, as uterine
involution was more rapid in the primiparous
group (Chadio et al., 2000). Similarly, Victor et
al. (2019) found that age (p = 0.03) was a risk
factor for endometritis in cows in Adamawa
(Cameroon), and in this study the animals most
at risk were older.

Dystocia

In females, dystocia is often associated with
multiple postpartum complications, such as
retained fetal membranes and delayed uterine
involution, both of which undoubtedly favor the
development of endometritis (Correa et al.,
1993; Markusfeld 1984). In a study of 27 Iraqi
Goats, Al-Hamedawi (2011) confirmed that
dystocia was a risk factor that significantly
increased the overall incidence of pyometra in
the first month after calving (P < 0.001).
Giuliodori et al. (2013) confirmed the correlation
between abnormal calving and clinical
endometritis with an adjusted odds ratio (OR) of
2.2. Furthermore, dystocia indirectly increases
the possibility of endometritis development by
increasing the probability of metritis to (P <
0.001) (Ghavi Hossein-Zadeh and Ardalan,
2011). Abnormal calving and dystocia can
induce endometrial trauma and assisted calving
promotes the introduction of bacteria into the
uterus and increases the potential for the
development of clinical and subclinical
endometritis (Bruun et al., 2002). Calving
assistance encountered in dystocia significantly
increases the incidence of clinical and
subclinical endometritis (Prunner et al., 2014).
Potter et al. (2010) also confirmed that calving
assistance is a risk factor for clinical endometritis
(P > 0.05). Interestingly, the birth of a male calf,
which is often larger than a female, may
increase the risk of dystocia and thus the risk of
endometritis. These authors suggested that in
the herd studied, the prevalence of endometritis
could be reduced by 60% if all calves born were
female. The high incidence in male calves is
related to their size, which increases the risk of
dystocia and the subsequent need for calving
assistance. Ghavi Hossein-Zadeh and Ardalan
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(2011) confirmed this correlation with an OR of
2.4,

Retention of fetal membranes

Retained placental tissue is the main significant
risk factor for pyometra in Iraqi Goats (Al-
Hamedawi, 2011). Other authors have confirmed
this causality in the case of metritis and clinical
endometritis with ORs of 27.7 and 40.3,
respectively (Ghavi Hossein-Zadeh and Ardalan
2011; Potter et al., 2010). The residual tissue
encountered in retained placenta provides a
favorable environment for bacterial growth in the
uterus and necrotic tissue delays uterine
involution and endometrial repair (Al-Hamedawi,
2011). In addition, residual tissue can lead to an
open cervix and increased bacterial
contamination of the endometrium (Potter et al.,
2010; Kim and Kang, 2003). A positive
correlation between a retained placenta and
subclinical endometritis appears to be due to
impaired neutrophil function (Salasel, 2010).
Indirectly, length of gestation induced calving,
twins and stillbirth increase the prevalence of
clinical and subclinical endometritis by promoting
retention of fetal membranes. A study of 2017
calvings over 1 year concluded that primiparous
cows with prolonged gestation (>270 days) had
a higher risk of developing metritis and clinical
endometritis than those with normal gestation
length  (Markusfeld, 1984). In addition,
multiparous cows with short gestation were more
vulnerable to the most important risk factor for
clinical and subclinical endometritis, retained
placenta, than those with long gestation (Potter
et al., 2010; Morton and Butler, 1995). Ghavi
Hossein-Zadeh and Ardalan (2011) reported that
cows with short gestation (<270 days) were four
times more likely to have retained placenta (OR:
3.8) than cows with normal gestation length
(270-280 days).

Induced calving directly and indirectly affects the
incidence of endometritis by increasing the risk
of metritis, metabolic disorders, retained
placenta and stillbirth (Benedictus et al., 2011;
Morton and Butler, 1995). Calving induction with
dexamethasone negatively affects chemotactic
and phagocytosis activities and, as a result,
cotyledon disengagement is reduced and
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placental retention is enhanced, increasing the
risk of developing clinical and subclinical
endometritis (Benedictus et al., 2011). The birth
of twins has often been considered a risk factor
for uterine infection (Adnane et al., 2017) as it
may indirectly increase the prevalence of clinical
and subclinical endometritis by promoting the
development of other uterine diseases known as
potential risk factors for endometritis. It appears
that the incidence of retained placenta was
higher in cows with twins than in those with a
single calf (35.7% versus 7.7%, respectively)
(Muller and Owens, 1974). Potter et al. (2010)
confirmed this observation and stated that the
birth of twins was strongly correlated with
retention of fetal membranes. It is showed that
cows with twins were six times more likely to
develop metritis (OR: 6.5) and three times more
likely to develop retained placenta (OR: 2.7)
than cows with singletons (Ghavi Hossein-Zadeh
and Ardalan, 2011). Calculating the odds ratio
using univariate conditional logistic regression,
Potter et al. (2010) found that twins were
associated with clinical endometritis with an OR
of 5 (P = 0.003). Twin birth, dystocia and
associated trauma promote bacterial
contamination of the uterus and increase the risk
of developing retained placenta, metritis and
clinical endometritis (Dubuc et al., 2010;
Sheldon and Dobson, 2004). However, Prunner
et al. (2014) found that twins were not
significantly associated with clinical endometritis,
although the small number of twin births in their
study (n = 18/400) may explain the failure to
demonstrate any relationship. Markusfeld (1984)
reported a relationship between stillbirth and
subsequent uterine infection and proposed that
stillborn cows are often exposed to retained
placenta and metritis. The relative risk of stillbirth
on the incidence of clinical endometritis was 3.1
(Potter et al. (2010). Indirectly, stillbirth
increases the risk of clinical and subclinical
endometritis by increasing the incidence of
metritis with an OR of 6.3 (Ghavi Hossein-Zadeh
and Ardalan, 2011). Placental immaturity
associated with the reduced duration of
pregnancy seen in stillbirths may also be part of
the cause of retained placenta, metritis and
endometritis (Laven and Peters, 1996).
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Metritis

Until relatively recently, metritis and endometritis
were not considered to be two distinct clinical
conditions (Bruun et al., 2002; Correa et al.,
1993). Currently, however, it would be
inexcusable not to distinguish between these
two uterine conditions (Sheldon et al., 2009;
Sheldon et al., 2006). It is clear that almost all
goat and sheep develop metritis without any
systemic signs after calving. There is then a
divergence: some females return to normal while
others develop puerperal metritis with systemic
signs (Sheldon et al.,, 2006), and female that
continue to have a contaminated uterus after the
third week postpartum develop clinical or
subclinical endometritis. Animal that developed
metritis shortly after calving were more likely to
develop clinical endometritis with an OR of 2.3
(Dubuc et al.,, 2010). Cheong et al. (2011)
confirmed this correlation and reported that
metritis was a risk factor for subclinical
endometritis with an OR of 1.9. It seems that
there is a positive correlation between the
degree of clinical signs of metritis and the risk of
developing endometritis. Giuliodori et al. (2013)
worked on 303 dairy cows and reported that
cows with puerperal metritis were more likely to
develop clinical endometritis than those with
clinical metritis (OR: 2.2 vs. 1.4, respectively).
As the relationship between metritis and
endometritis appears to be strong, any risk
factor that favors the development of metritis
shortly after calving may indirectly increase the
risk of developing endometritis. Ghavi Hossein-
Zadeh and Ardalan (2011) found that dystocia
(OR: 4.3), stillbirth (OR: 6.6), retained placenta
(OR: 27.7), twins (OR: 6.6), primiparity (OR:
1.7), winter calving (OR: 2.4) and male calves
(OR: 2.4) significantly affected the risk of
developing metritis.

Hypocalcemia

Insufficient calcium mobilisation at the time of
calving results in hypocalcaemia. As calcium is
an important component of the uterine involution
process, any deficiency delays this process and
is considered a risk factor for retained fetal
membranes (OR: 3.6), and can affect the
incidence of metritis and endometritis (Ghavi
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Hossein-Zadeh and Ardalan, 2011) and the
severity of endometritis (Whiteford and Sheldon,
2005). Metabolic disorders, including
hypocalcaemia, can significantly affect the
incidence of clinical endometritis (OR: 3.5, 95%
Cl: 1.1-10.8, P = 0.03) (Kim and Kang, 2003).
Other authors have confirmed that
hypocalcaemia reduces uterine contractions,
causes dystocia, prolongs gestation and
increases the risk of placental retention and
endometritis (Roche, 2006; Guterbock, 2004). In
addition, subclinical hypocalcaemia decreases
rumen motility, leading to reduced feed intake,
which increases the risk of ketosis, and since
hypocalcaemia can affect rumen motility
(Adnane et al., 2017), it may indirectly increase
the risk of developing displaced abomasum
(1.41). However, the effects of a displaced
abomasum on the incidence of endometritis are
not yet well understood (Adnane et al., 2017).
Curtis et al (1985) and Markusfeld (1987)
reported a significant correlation between
displaced abomasum and clinical endometritis
with ORs of 3.6 and 4.7, respectively, but in
these two studies it was not possible to
distinguish clinical endometritis from metritis.
Kim and Kang (2003) examined the effect of
metabolic disorders on the occurrence of clinical
endometritis and concluded that metabolic
disorders (displaced abomasum,
hypocalcaemia, and ketosis) significantly
increased the prevalence of clinical endometritis
in dairy cows (P < 0.03). As these authors (Kim
and Kang, 2003) included all three metabolic
disorders in one variable, the interpretation of
the correlation between displaced abomasum
and clinical endometritis is difficult. Although
metabolic problems can significantly affect the
occurrence of retained fetal membranes and this
is considered a risk factor affecting the incidence
of endometritis, Cheong et al. (2011) found that
this correlation was not always significant.

Mastitis

Mastitis represents a source of bacterial
contamination in the environment that can
promote the development of endometritis.
Often, the bacteria isolated in uterine infections
are non-specific, often environmental bacteria
that contaminate the uterus during parturition

81



PSM Veterinary Research

(Madoz et al., 2014). Indirectly, risk factors for
mastitis are sometimes considered as risk
factors for endometritis. These include retained
placenta (OR: 9.4), milk fever (OR: 12.4),
multiparity (OR: 2.8) and winter calving (OR: 1.7)
(Ghavi Hossein-Zadeh and Ardalan, 2011).
Subclinical mastitis can directly and significantly
influence the prevalence of subclinical
endometritis at 30 days postpartum and 60 days
postpartum with ORs of 4.5 and 3.6, respectively
(Bacha and Regassa, 2010). Even though the
mastitis odds ratio for the prevalence of clinical
endometritis is greater than 1, sometimes the
relationships are not statistically significant
(Potter et al., 2010).

Negative energy balance

A negative energy balance (NEB) is often
associated with severe and prolonged uterine
inflammation and delayed uterine involution,
which appear to be associated with a lack of
bacterial destruction after ingestion by
phagocytes (Ingvartsen and Moyes, 2013;
LeBlanc et al., 2011; Hammon et al., 2006). NBE
promotes the development of many metabolic
disorders, including ketosis, which can increase
the major risk factors for endometritis, namely
placental retention and metritis, by a factor of
6.1-9.5 (Markusfeld, 1987). Subclinical ketosis
has been considered an entry condition for many
metabolic disorders such as clinical ketosis and
displaced abomasum, and for infectious
problems such as metritis and mastitis (Suthar et
al., 2013). In early lactation, female require a
significant amount of glucose to produce lactose,
and these requirements are maximal after the
third week postpartum. During this period,
animal have an insufficient appetite to consume
the necessary energy. The lack of energy leads
to lipid mobilisation and accumulation of ketones
which can reach toxic concentrations and reduce
immune function and increase the risk of
endometritis (Dohmen et al., 2000; Goff and
Horst, 1997).

In vitro studies have shown that high
concentrations of ketones in plasma significantly
and negatively reduce the efficiency of the non-
specific immune system of sheep, including
phagocytosis and  neutrophil  chemotaxis
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(Sartorelli et al., 1999). According to Kim and
Kang (2003), metabolic disorders, including
ketosis, significantly affect the prevalence of
clinical endometritis.

Lipid mobilisation induces accumulation of non-
esterified fatty acids (NEFA), which increases
the potential for endometritis in 80% of cases
and contributes directly to a strong inflammatory
response by binding to Toll-like receptor 4
(TLR4) and triggering an inflammatory cascade
through TNF(tumor necrosis factors)( LeBlanc,
2014). Furthermore, elevated NEFA levels in the
postpartum period increase the risk of clinical
endometritis with an adjusted OR of 1.0 (P <
0.05) (Giuliodori et al, 2013). Elevated
circulating plasma NEFA induces hepatic
steatosis (fatty liver) and impairs
polymorphonuclear function, including
phagocytosis (Ingvartsen and Moyes, 2013).
Decreased intake capacity, NEB and lipid
mobilisation actively contribute to poor immune
function from 2 weeks before calving to 3 weeks
after calving (LeBlanc et al., 2011).

High-yielding dairy cows are more
exposed to the effects of NEB and are more
likely to develop endometritis (Cheong et al.,
2011; Markusfeld, 1984). As the postpartum
period is characterised by low feed intake
capacity, NEB and lipid mobilisation, metabolic
disorders and hepatic steatosis are common and
reduce the efficiency of the immune system
(LeBlanc et al., 2011; Goff and Horst, 1997). In
addition, the altered anatomical, histological and
cytological properties of the reproductive tract
expose animal to a wide range of bacteria when
the immune system is 'off and prolonged
endometritis can therefore develop.

According to Chaffaux et al. (1991), high milk
yield seems to reduce the prevalence of clinical
endometritis, but Giuliodori et al. (2013) found
that animal with clinical endometritis had
significantly higher milk production than animal
without endometritis (27.8 + 0.9 versus 25.7 +
0.4 kg/day, P = 0.04). For the subclinical form,
reported that increasing milk yield increased the
risk of subclinical endometritis in primiparous
cows but decreased the risk in multiparous cows
(Cheong et al.,, 2011). We believe that the
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prevalences of clinical and subclinical
endometritis are not influenced by the milk yield
of the cow, as endometritis and milk yield are the
result of the interaction of many intrinsic and
extrinsic factors such as age, breed, feed intake,
general health and body condition score (BCS)
(Adnane et al., 2017).

Animal with very high or very low BCS may
suffer from prolonged gestation, dystocia,
retained fetal membranes, persistent uterine
infection and endometritis (LeBlanc, 2014;
Steffan, 1987). Kadivar et al. (2014) showed that
cows with clinical endometritis had significantly
lower BCS than normal cows at all weeks before
and after calving (P < 0.05). In addition, the loss
of 1 to 1.5 BCS points between 30 days before
and 30 days after calving was often associated
with a high prevalence of clinical endometritis
(Adnane et al., 2017). This effect may have been
associated with hepatic steatosis following lipid
mobilisation (Roche, 2006; Frazer, 2005). These
observations were also confirmed for subclinical
endometritis and it was found that cows with low
BSC (=2.5) at 30 days postpartum had
significantly higher prevalences of subclinical
endometritis with an OR of 4.5 (Carneiro et al.,
2014; Bacha and Regassa, 2010). Because
NEB is inevitable around calving, to avoid a drop
in BCS, many farmers increase the amount of
concentrate fed, which increases the risk of
acidosis (LeBlanc, 2014). The decrease in
rumen pH favors the growth of pathogenic
bacteria and the production of bacterial
endotoxins such as LPS, which of course occurs
at the same time as the immune system is
negatively affected by the decreased feed intake
(LeBlanc, 2014; Mani et al., 2012).

Hormonal imbalances and resumption of
cyclical activity after parturition

Clinical and subclinical endometritis is a
common cause of late resumption of ovarian
activity after parturition. It is important to note
that the timing of the resumption of ovarian
activity significantly affects the process of uterine
involution and therefore the potential for
endometritis to develop (Sheldon et al., 2009;
Sérieys, 1997; Thibier and Steffan 1985). Animal
that resume ovarian activity early are less prone
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to endometritis at 30 days postpartum than
animal that resume cyclicity later (Sérieys, 1997;
Thibier and Steffan 1985). In the case of
endometritis induced by gram-negative bacteria
such as Escherichia coli, LPS inhibits the
secretion of gonadotropin-releasing hormone
(GnRH) and luteinising hormone (LH) without
affecting the secretion of follicle stimulating
hormone (FSH), but it also suppresses the
sensitivity of the pituitary gland to GnRH
(Sheldon et al.,, 2009). As a result, follicular
waves develop but the dominant follicle does not
ovulate, or when ovulation occurs, the resulting
corpus luteum persists due to inadequate uterine
PGF2a synthesis. In the latter case, continued
progesterone secretion delays phagocytic cell
recruitment and the effectiveness of the immune
system is then diminished (Sheldon et al., 2009;
Sérieys, 1997).

Thibier and Steffan (1985) showed that cyclic
females had a less than 30% chance of
developing metritis compared to less than 50%
for non-cyclic females (P < 0.01). Late
resumption of ovarian activity is a risk factor for
spontaneous recovery from uterine infection due
to improved immune function (Parkinson, 2009)
and oestrogen-induced phagocyte recruitment
and function. In addition, oestrogen leads to a
significant  secretion of cervical mucus
(Parkinson, 2009; Olso et al., 1984), which is
considered to be a physical barrier preventing
bacteria from entering the uterus. Interestingly,
despite these observations, Sheldon and
Dobson (2004) did not demonstrate a clear
effect of ovarian cyclicity on the incidence of
endometritis, possibly due to the complications
of NEB in the cow population studied (Galvao et
al., 2010; Hammon et al., 2006).

CONCLUSION

It can thus be seen that endometritis, like many
other pathologies, has a multifactorial etiology. It
reflects a state of imbalance between, on the
one hand, factors that defend the uterus and, on
the other hand, factors of aggression, whether
they are predisposing (risk factors) or
determining (bacteria). The severity of the
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consequences of endometritis will then depend
on these predisposing and determining factors.
The identification of risk factors has great
potential as a source of information for the
treatment and prevention of chronic metritis.
Many of the risk factors and details of chronic
metritis are still not known, and it is essential to
collect the animal's history before further
investigations are performed. The breeder
should be asked about the animal's recent
history. It is necessary to know: the date of
parturition, the lactation number, the modalities
and the consequences of the birth (assistance,
twin birth, retention of fetal annexes), the date of
the last heat and the existence of postpartum
affections, such as metrits, NEB and
hypocalcemia. Interestingly, but not surprisingly,
this study found that there are interactions
between the risk factors themselves; for
example, certain nutritional imbalances and high
or low feed conversion may all predispose to
chronic metritis. From all of the above, it would
be necessary, if not imperative, for the
prevention and treatment of affected animals to
identify the most important risk factors and tailor
treatment specifically to each animal based on
clinical examination of the identified risk factors.
All this will allow a better management of chronic
metritis and thus a reduction of the associated
economic losses.
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