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Background

Retained fetal membranes (RFM) are the most frequently
occurring post-partum condition of the mare encountered in
clinical practise (Threlfall 2011). The condition is defined as
the retention, complete or partial, of the allantochorionic
membrane for an extended period of time following
expulsion of the foal. The vast majority of publications agree
that fetal membranes (FM) should be considered
pathologically retained if they have not been expelled within
3 h post-partum, at which time it is considered appropriate to
implement therapeutic intervention (Brinsko 2007).

Despite the high incidence of RFM, a lack of consensus
exists regarding the optimal treatment regimen. Due to the
higher risk of fatal sequelae, the approach to treatment of
RFM in the mare is very different to that taken when
managing this condition in other domestic species. Manual
removal as an intervention for the treatment of RFM
remains controversial due to the perceived risks and
potential negative effects on future fertility. The commonly
cited immediate risks of manual removal include severe
haemorrhage, pulmonary embolism, intussusception of the
uterine horn and uterine prolapse (Threlfall 2011). It is
reported that manual removal of FM may also have a
negative impact on fertility by causing delayed uterine
involution, the cervix to remain open longer post foaling
(Vandeplassche et al. 1971), retention of microvilli that
serve as foci of infection, fibrosis and permanent
endometrial damage (Threlfall 2011). Methods of manual
removal vary between reports and there is no well-
described, universally-accepted technique for manual FM
removal.

Search strategy

A population, intervention, comparison, outcome (PICO)
question was constructed: In the mare, does manual removal
of fetal membranes negatively affect future fertility?

The keywords (mare OR mares) AND ((retained
membrane) OR (retained placenta)) AND manual were used
to search CAB abstracts (1910 – present) and Scopus.

Quantity of evidence

The search yielded 14 results from CAB abstracts and no
additional sources were retrieved through Scopus. Papers in a
language other than English were excluded; the remaining
papers were screened based on title and abstract and three
experimental studies that suitably addressed the PICO

question were identified. These papers comprised of two
clinical trials (Sevinga et al. 2002; Cuervo-Arango and
Newcombe 2009) and a single cohort study (Ishii et al. 1999).

Quality of evidence

All studies included primarily (Cuervo-Arango and
Newcombe 2009) or exclusively (Ishii et al. 1999; Sevinga
et al. 2002) heavy draught breed mares. The study by Ishii
et al. (1999) lacked power (n = 10) and did not include any
relevant calculations of significance. Similarly, Cuervo-Arango
and Newcombe (2009) included 12 manual removals, whilst
Sevinga et al. (2002) had the largest sample size (n = 30).

Ishii et al. (1999) performed manual removal of FM in 10
mares; however, the technique they used to perform this
procedure was not described in the paper. These authors
found that mares, which underwent manual removal of FM,
tended to have an increased non-pregnant term, defined as
the number of days from parturition to last mating prior to a
positive pregnancy diagnosis (58.5 days), in comparison to
mares that did not undergo manual removal of FM
(33.8 days). The timing of manual removal of FM relative to
parturition was not recorded, making it difficult to identify other
factors, such as retention time, that may have contributed to
decreased fertility rates. They stated that a number of mares
with positive bacterial swabs were treated with an intrauterine
infusion of antibiotics with or without uterine irrigation;
however, it was not specified whether these mares were those
that had undergone manual removal of FM.

Cuervo-Arango and Newcombe (2009) described
successful prophylactic removal of FM immediately post
foaling. Whilst this study did not address RFM ‘per se’ it does
provide clinically relevant information. Attempts at removal
were ceased if the mare stood prior to completion of the
procedure, and these mares were allowed to expel
membranes naturally. In this study, mares that retained FM or
experienced dystocia were excluded from the results,
reducing the relevance of these findings to a clinical
scenario. However, exclusion of mares that retained FM does
remove the influence of placental retention time on the
measured fertility outcomes.

Sevinga et al. (2002), did not describe the technique used
for manual removal of FM; however, the uterus of each mare
was flushed with 50–100 L of water once manual removal was
complete. They performed manual removal of RFM
approximately 7 h post parturition to first allow for repeated
oxytocin administration. Mares that retained FM and
underwent manual removal received significantly (P = 0.005)
more subsequent intrauterine treatments than those mares
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with RFM that did not undergo manual removal. Intrauterine
treatments were in the form of an antibiotic infusion post-
breeding. This paper acknowledged that due to a lack of
blinding, there may have been bias towards mares that
underwent manual removal in selecting animals to receive
these interventions and that this may have positively
influenced fertility outcomes.

Sevinga et al. (2002) measured an array of fertility
parameters (for example pregnancy rate per cycle,
pregnancy losses) and concluded that there were no
significant differences in the outcomes between mares with
RFM that were removed manually and those with RFM that
expelled the FM spontaneously or following medical
intervention. Cuervo-Arango and Newcombe (2009)
measured the accumulation of free intrauterine fluid, as well
as pregnancy rate at first service and pregnancy rate at the
end of the season. These authors’ also found no significant
differences between mares that had early manual removal
of FM and those that passed FM naturally. They concluded
that early manual removal of FM has no detrimental effects
on subsequent fertility of the mare.

Clinical implications

Manual removal of FM may be performed without negatively
affecting fertility of the mare; however, the evidence is
insufficient to recommend manual removal in all cases.

All data that are currently available relate primarily to
heavy breed horses that are known to have a higher
incidence of RFM than light horse breeds. The application of
results from heavy breeds directly to other breeds may not be
appropriate as there is potential for varied responses to
manual removal between breeds.

Equine clinicians should consider manual removal as a
valid treatment option in heavy breed horses and also in
high risk cases that have failed to respond to conservative
therapy and repeated oxytocin administration. This
approach of implementing manual intervention following
oxytocin treatment is in agreement with the conclusions of
Vandeplassche et al. (1971), despite this paper regularly
being cited to describe the risks of manual removal of FM.

The advantages of manual removal of FM are likely to
exceed the risks to mare health and fertility; however, mares
which undergo the procedure may require closer monitoring
and concurrent intrauterine treatments to facilitate
rebreeding. Prolonged placental retention time is shown to
have greater negative influence on pregnancy rates in
Thoroughbred mares compared to heavy draught mares (Ishii
et al. 2013), further supporting the need for timely removal of
RFM in these mares.

The underlying aetiology of retention of FM may influence
the effects of manual removal and thus future fertility
outcomes. For example, it is possible that the response to
manual removal will be different in mares with RFM due to
fibrotic adhesion of the allantochorion to the endometrium
compared to mares with RFM due to secondary uterine
atony. Mares experiencing secondary uterine atony have
decreased oxytocin receptor expression in the endometrium
and allantochorion, reducing the likelihood of successful
expulsion of FM with oxytocin therapy alone (Rapacz-Leonard
et al. 2015). This increases the indication for manual removal
of FM in cases of secondary uterine atony, as oxytocin
therapy is less likely to be successful.

Conclusion

Manual removal of RFM has previously been discouraged
based primarily on anecdotal and observational evidence.
The three recent publications on the effects of manual
removal of FM on mare fertility that have been discussed in
this article, do not support these long-held beliefs. Further
investigations, especially in light horse breeds, are
warranted. Evaluation of FM removal techniques and time
of removal relative to parturition would be essential if
manual removal is to be considered in a routine treatment
protocol for RFM in the mare. However, the manual
removal of RFM should be considered in relation to
substantially proven and successful techniques, such as
those described by Burns et al. (1977) and Meijer et al.
(2015).
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