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On the question of colic: Are answers beginning to emerge?
In EVJ’s last issue, Dr Martin Burton challenged the veterinary world to
prepare and publish systematic reviews that will inform veterinary practice
[1]. Dr Burton’s comments were in response to our publication of our ﬁrst
systematic review addressing interventions for dynamic intermittent
dorsal displacement of the soft palate [2]. Clinicians looking for other,
similarly robust pieces of evidence in relation to either surgical or medical
interventions in the horse are likely to be rather disappointed.
Nevertheless, in clinical and applied research relating to colic, numerous
groups internationally are working on clinically relevant research questions
relating to this major cause of equine mortality. Much early work on colic
surgery was published in EVJ by Professor Barrie Edwards and his
colleagues, eventually going on to establish a huge database on risk factors
and outcome following colic surgery in general [3]. There is now a need to
reﬁne our questions about colic more speciﬁcally to build up evidence that
will inﬂuence clinical practice.

What are the risk factors and prevalence of
colic for horses in speciﬁc subgroups?
Parasite infection is recognised as a major risk factor for colic in many age
groups and types of horses, and the spectre of multidrug anthelmintic
resistance is on our horizon [4,5]. In this issue, Dr Relf and colleagues report
that despite awareness of this challenge amongst UK Thoroughbred farm
managers and owners, there is now a pressing need to convince them to
adopt control strategies that are less dependent on anthelmintics to
minimise the development of widespread resistance [6]. Increasing age is
signiﬁcantly associated with colic [7], and geriatric horses are more likely to
have more serious forms of colic, which is reﬂected by increased levels of
pain, lack of intestinal borborygmi and abnormal peritoneal ﬂuid when
presented to hospital compared with those found in nongeriatric horses
[8]. However, the survival of geriatric horses with a strangulating lesion or
requiring jejunojejunostomy was not different from that of mature horses
with similar lesions, suggesting that age itself did not inﬂuence outcome in
these conditions. Geriatric horses were, however, less likely to survive
surgery for simple obstruction of the large colon, but again this may reﬂect
differences in pathology rather than age per se [9]. Crib-biting has been
associated with colonic obstruction [10] and epiploic foramen entrapment
[11], while a study in a group of horses with various surgical and medical
diagnoses showed that cribbing and windsucking were signiﬁcantly
associated with colic in general but not with any speciﬁc form of colic [7]. In
the same study, investigators were unable to show any relationship
between other repetitive behaviours or an anxious temperament and colic
[7]. In this issue, Fielding and others report the results of an investigation of
colic in competing endurance horses and examine both causes and
outcome [12]. The majority were suffering from ileus or nonspeciﬁc colic
and overall, the prognosis was good. This study is an excellent example of a
report focused on a speciﬁc type of horse and will be valuable to
practitioners working with these speciﬁc animals.

What are the likely outcomes associated
with speciﬁc forms of colic?
Until recently, reports of outcomes associated with colic tended to group
many types of colic together. More usefully, recent reports are addressing
speciﬁc forms of colic. An example is the prospective multicentre study
with long-term follow-up on horses with epiploic foramen entrapment by
Archer and others, which showed that overall survival for this condition was
just under 80% [13]. Lindegaard and others assessed short-term survival in
a similar number of horses with nephrosplenic entrapment of the large
colon and found that survival with this condition is considerably higher, at
around 90% [14], while a smaller study that is valuable because long-term
follow-up is included showed that only 55% of horses treated for caecal
impaction survived long term [15]. It is well recognised that having had
surgical colic, horses are at increased risk of having colic in future. Less well
understood is the recent ﬁnding that having undergone exploratory
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laparotomy for right dorsal displacement of the large colon, a condition
which generally has an excellent short-term prognosis, horses are at
increased risk of recurrent episodes of colic compared with horses with
other forms of large colon displacement [16]. Long-term data on survival
and prevalence of complications for speciﬁc conditions are much more
helpful to clinicians attempting to prognosticate for individual horses and
clients than data on survival to discharge and colic outcomes in general.
Relatively few studies have addressed the issue of owner satisfaction and
the horse’s ability to return to athletic activity after colic surgery. In a recent
study addressing this question, 86% of horses that survived to 6 months
after colic surgery were able to resume or start sporting activity, and the
large majority of owners of discharged horses reported that they were
satisﬁed with the outcome [17].

Are there better diagnostic tools to assess
colic cases?
Most clinicians would probably concur that the physical ﬁndings are the key
to identiﬁcation of horses requiring colic surgery, with the degree and
persistence of pain, ﬁndings on transrectal palpation, presence or absence
of gastrointestinal sounds and nasogastric reﬂux being the most
important. Ultrasonography is used increasingly to assess the
gastrointestinal tract and can add considerably to the clinical database
[18,19], particularly in foals [20]. Nevertheless, studies comparing various
novel biomarkers in surgical and nonsurgical patients continue to be
published. From a clinician’s perspective, these studies probably serve
best to elucidate the metabolic and other derangements that accompany
colic rather than offer new tools that can be used to make rapid clinical
decisions [21,22].
A more challenging diagnostic problem is how to assess gastrointestinal
function when investigating horses with low-grade colic and those that are
at risk of post operative ileus. Here again, ultrasonography has shown some
promise for assessing colonic wall thickness in the post operative period
following large colon volvulus [23] and, although it is a relatively crude tool
in this respect, it can be used to assess large intestinal motility [24].
However, more effective noninvasive tools to assess gastrointestinal
motility are needed. The lactose 13C-ureide breath test offers an effective
means of measuring equine orocaecal transit time and can be combined
with other breath tests to provide information on small intestinal motility,
which may have more widespread application in both clinical and research
settings [25,26]. In this issue of EVJ, Stokes and others describe the use of a
wireless ambulatory capsule to record a variety of parameters, including
intestinal transit time, but caution that it may not be sufﬁciently reliable for
clinical use [27].

Can we treat our colic cases more
effectively?
Surgeons are currently very slightly ahead of internists in producing
randomised controlled studies on colic-related interventions [28], but
studies on surgical techniques still tend to use experimental protocols
[29,30] or retrospective clinical designs [31]. In the post operative period,
mucosal injury and inﬂammation, endotoxaemia and sepsis remain
signiﬁcant challenges, and our attempts to deﬁne the best treatment
protocols for critical patients are still largely based on experimental
studies. Ischaemia and reperfusion injury, epithelial injury and
cyclo-oxygenase-2 (COX-2) expression caused by short-term hypoxia lead
to migration of neutrophils and activation of mucosal eosinophils, mast
cells and macrophages [32]. In recent years, much emphasis has been
placed on the use of cyclo-oxygenase-independent [33] or COX-2 selective
anti-inﬂammatory drugs to control this process, because there is
laboratory evidence to suggest that the older, nonselective nonsteroidal
anti-inﬂammatory drugs, such as ﬂunixin, may inhibit mucosal barrier
healing [34]. However, the available data are conﬂicting, and a recent study
has shown no detrimental effect of ﬂunixin on ischaemic equine colonic
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mucosa [35], leading the authors to question the current emphasis on
COX-2 selective drugs. Clinicians should be cautious about extrapolating in
vitro ﬁndings straight into clinical practice, and large-scale, prospective,
randomised clinical trials are needed to resolve the dilemma over the
potential advantages of COX-2 selective drugs over other nonsteroidal
anti-inﬂammatory drugs, particularly as their use can add considerably to
the cost of post operative care.
Lignocaine has been shown to have in vitro effects on jejunal smooth
muscle [36], but although it is widely used as an anti-inﬂammatory agent in
equine critical patients, in an experimental model no signiﬁcant differences
were found in inﬂammatory gene expression in lignocaine-treated and
control groups in the black walnut extract model of laminitis, calling into
question its use as an anti-inﬂammatory. Likewise, the ideal analgesic for
use in colic patients has yet to be established; both xylazine and
N-butylscopolammonium bromide have signiﬁcant cardiovascular effects,
which may, at the very least, inﬂuence clinical ﬁndings, and their effects
should be borne in mind when assessing the colicking horse [37]. Opiates
have traditionally been avoided for fear of potential adverse effects on
gastrointestinal motility, but a recent study has shown that selective m
agonists, without anticholinergic activity, may have less risk than other
opiates, but again these studies are based on in vitro work and do not yet
translate to clinical practice.
Endotoxin can be found in the circulation of some horses for up to 4 days
after colic surgery, and in those in which it is found, mortality is higher [38].
Sepsis and infection occur commonly in post operative colic cases, and in
an article in this issue of EVJ, Freeman and colleagues report that in a
retrospective study of over 100 horses, 85% had fever post operatively,
while 43% went on to develop infection. This is practical information for
clinicians, in that the researchers have shown that peak temperature
>39.2°C, onset of fever >48 h after surgery and fever duration of >48 h
were associated with infection, and the authors argue that mild fever early
after surgery may not require antimicrobial treatment [39]. Finally, looking
for future possibilities for therapeutic targets in sepsis and endotoxaemia, a
review article in this issue of EVJ reviews pattern recognition receptors on
host cells that detect pathogens to activate innate immunity, an exciting
area of pharmacology that may well have important implications for the
future [40].
C. M. Marr, Editor-in-chief
EVJ Editorial Ofﬁce

References
1. Burton, M. (2012) Science is meant to be cumulative, but many scientists are
not cumulating scientiﬁcally. Equine Vet. J. 44, 258-258.
2. Allen, K.J., Christley, R.M., Birchall, M.A. and Franklin, S.H. (2012) A systematic
review of the efﬁcacy of interventions for dynamic intermittent dorsal
displacement of the soft palate. Equine Vet. J. 44, 259-266.
3. Freeman, D.E. (2012) The contribution of Barrie Edwards to the treatment of
colic in the horse: an international perspective. Equine Vet. J. 44, 127-129.
4. Stratford, C.H., McGorum, B.C., Pickles, K.J. and Matthews, J.B. (2011) An
update on cyathostomins: anthelmintic resistance and diagnostic tools. Equine
Vet. J., Suppl. 39, 133-139.
5. Matthews, J.B. (2011) Facing the threat of equine parasitic disease. Equine Vet.
J. 43, 126-132.
6. Relf, V.E., Morgan, E.R., Hodgkinson, J.E. and Matthews, J.B. (2012) A
questionnaire study on parasite control practices on UK breeding
Thoroughbred studs. Equine Vet. J. 44, 466-471.
7. Malamed, R., Berger, J., Bain, M.J., Kass, P. and Spier, S.J. (2010) Retrospective
evaluation of crib-biting and windsucking behaviours and owner-perceived
behavioural traits as risk factors for colic in horses. Equine Vet. J. 42,
686-692.
8. Southwood, L.L., Gassert, T. and Lindborg, S. (2010) Colic in geriatric compared
to mature nongeriatric horses. Part 1: retrospective review of clinical and
laboratory data. Equine Vet. J. 42, 621-627.
9. Southwood, L.L., Gassert, T. and Lindborg, S. (2010) Colic in geriatric compared
to mature nongeriatric horses. Part 2: treatment, diagnosis and short-term
survival. Equine Vet. J. 42, 628-635.
10. Hillyer, M.H., Taylor, F.G., Proudman, C.J., Edwards, G.B., Smith, J.E. and French,
N.P. (2002) Case control study to identify risk factors for simple colonic
obstruction and distension colic in horses. Equine Vet. J. 34, 455-463.
Equine Veterinary Journal 44 (2012) 384–386 © 2012 EVJ Ltd

11. Archer, D.C., Freeman, D.E., Doyle, A.J., Proudman, C.J. and Edwards, G.B.
(2004) Association between cribbing and entrapment of the small intestine in
the epiploic foramen in horses: 68 cases (1991–2002). J. Am. Vet. Med. Ass.
224, 562-230.
12. Fielding, C.L. and Dechant, J.E. (2012) Colic in competing endurance horses
presenting to referral centres: 36 cases. Equine Vet. J. 44, 472-475.
13. Archer, D.C., Pinchbeck, G.L. and Proudman, C.J. (2011) Factors associated
with survival of epiploic foramen entrapment colic: a multicentre, international
study. Equine Vet. J. Suppl. 39, 56-62.
14. Lindegaard, C., Ekstrøm, C.T., Wulf, S.B., Vendelbo, J.M.B. and Andersen, P.H.
(2011) Nephrosplenic entrapment of the large colon in 142 horses
(2000–2009): analysis of factors associated with decision of treatment and
short-term survival. Equine Vet. J. Suppl. 39, 63-68.
15. Smith, L.C.R., Payne, R.J., Boys Smith, S.J., Bathe, A.P. and Greet, T.R.C.
(2010) Outcome and long-term follow-up of 20 horses undergoing surgery for
caecal impaction: a retrospective study (2000–2008). Equine Vet. J. 42, 388-392.
16. Smith, L.J. and Mair, T.S. (2010) Are horses that undergo an exploratory
laparotomy for correction of a right dorsal displacement of the large colon
predisposed to post operative colic, compared to other forms of large colon
displacement? Equine Vet. J. 42, 44-46.
17. Christophersen, M.T., Tnibar, A., Pihl, T.H., Andersen, P.H. and Ekstrøm, C.T.
(2011) Sporting activity following colic surgery in horses: a retrospective study.
Equine Vet. J. Suppl. 40, 3-6.
18. Beccati, F., Pepe, M., Gialletti, R., Cercone, M., Bazzica, C. and Nannarone, S.
(2011) Is there a statistical correlation between ultrasonographic ﬁndings and
deﬁnitive diagnosis in horses with acute abdominal pain? Equine Vet. J. 43,
98-105.
19. Grenager, N.S. and Durham, M.G. (2011) Ultrasonographic evidence of colonic
mesenteric vessels as an indicator of right dorsal displacement of the large
colon in 13 horses. Equine Vet. J. Suppl. 39, 153-155.
20. Navas de Solis, C., Palmer, J.E., Boston, R.C. and Reef, V.B. (2012) The
importance of ultrasonographic pneumatosis intestinalis in equine neonatal
gastrointestinal disease. Equine Vet. J. 44, 64-68.
21. Noschka, E., Werre, S.R., Crisman, M.V., Thatcher, C.D., Milne, G.L. and
Dahlgren, L.A. (2011) Implications of urine F2-isoprostane metabolite
concentration in horses with colic and its potential use as a predictor for
surgical intervention. Equine Vet. J. Suppl. 39, 34-41.
22. Packer, M.J., German, A.J., Hunter, L., Trayhurn, P. and Proudman, C.J. (2011)
Adipose tissue-derived adiponectin expression is signiﬁcantly associated with
increased post operative mortality in horses undergoing emergency
abdominal surgery. Equine Vet. J. Suppl. 39, 26-33.
23. Sheats, M.K., Cook, V.L., Jones, S.L., Blikslager, A.T. and Pease, A.P. (2010) Use
of ultrasound to evaluate outcome following colic surgery for equine large
colon volvulus. Equine Vet. J. 42, 47-52.
24. Williams, S., Tucker, C.A., Green, M.J. and Freeman, S.L. (2011) Investigation of
the effect of pasture and stable management on large intestinal motility in the
horse, measured using transcutaneous ultrasonography. Equine Vet. J. 43
Suppl. 39, 93-97.
25. Sutton, D.G.M., Preston, T. and Love, S. (2011) In vitro validation of the lactose
13
C-ureide breath test for equine orocaecal transit time measurement. Equine
Vet. J. Suppl. 39, 42-48.
26. Sutton, D.G.M., Preston, T. and Love, S. (2011) Application of the lactose
13
C-ureide breath test for measurement of equine orocaecal transit time.
Equine Vet. J. Suppl. 39, 49-55.
27. Stokes, A.M., Lavie, N.L., Keowen, M.L., Gaschen, L., Gaschen, F.P., Barthel, D.
and Andrews, F.M. (2012) Evaluation of a wireless ambulatory capsule
(SmartPill®) to measure gastrointestinal tract pH, luminal pressure and
temperature, and transit time in ponies. Equine Vet. J. 44, 482-486.
28. Bischofberger, A.S., Brauer, T., Gugelchuk, G. and Klohnen, A. (2010) Difference
in incisional complications following exploratory celiotomies using
antibacterial-coated suture material for subcutaneous closure: prospective
randomised study in 100 horses. Equine Vet. J. 42, 304-309.
29. Sherlock, C., Lee, W., Mueller, P.O.E., Eggleston, R. and Epstein, K. (2011) Ex
vivo comparison of three hand sewn end-to-end anastomoses in normal
equine jejunum. Equine Vet. J. Suppl. 39, 76-80.
30. Auletta, L., Lamagna, V., Uccello, B., Lamagna, B. and Pasolini, M.P. (2011) In
vitro comparison of three suture techniques for anastomosis of the equine
small intestine. Equine Vet. J. Suppl. 40, 46-50.
31. Freeman, D.E. and Schaeffer, D.J. (2011) Clinical comparison between a
continuous Lembert pattern wrapped in a carboxymethylcellulose and
hyaluronate membrane with an interrupted Lembert pattern for one-layer
jejunojejunostomy in horses. Equine Vet. J. 43, 708-713.

385

On the question of colic

32. Grosche, A., Morton, A.J., Graham, A.S., Valentine, J.F., Abbott, J.R., Polyak,
M.M.R. and Freeman, D.E. (2011) Mucosal injury and inﬂammatory cells in
response to brief ischaemia and reperfusion in the equine large colon. Equine
Vet. J. Suppl. 39, 16-25.
33. Marshall, J.F., Bhatnagar, A.S., Bowman, S.G., Morris, N.N., Skorich, D.A.,
Redding, C.D. and Blikslager, A.T. (2011) The effects of a novel
anti-inﬂammatory compound (AHI-805) on cyclooxygenase enzymes and the
recovery of ischaemia injured equine jejunum ex vivo. Equine Vet. J. Suppl. 39,
106-111.
34. Marshall, J.F. and Blikslager, A.T. (2011) The effect of nonsteroidal
anti-inﬂammatory drugs on the equine intestine. Equine Vet. J. Suppl. 39,
140-144.
35. Morton, A.J., Grosche, A., Matyjaszek, S.A., Polyak, M.M.R. and
Freeman, D.E. (2011) Effects of ﬂunixin meglumine on the recovery of
ischaemic equine colonic mucosa in vitro. Equine Vet. J. Suppl. 39, 112-116.

C. M. Marr

36. Guschlbauer, M., Hoppe, S., Geburek, F., Feige, K. and Huber, K. (2010)
In vitro effects of lidocaine on the contractility of equine jejunal
smooth muscle challenged by ischaemia-reperfusion injury. Equine Vet. J. 42,
53-58.
37. Morton, A.J., Varney, C.R., Ekiri, A.B. and Grosche, A. (2011) Cardiovascular
effects of N-butylscopolammonium bromide and xylazine in horses. Equine
Vet. J. Suppl. 39, 117-122.
38. Senior, J.M., Proudman, C.J., Leuwer, M. and Carter, S.D. (2011) Plasma
endotoxin in horses presented to an equine referral hospital: correlation to
selected clinical parameters and outcomes. Equine Vet. J. 43, 585-591.
39. Freeman, K.D., Southwood, L.L., Lane, J., Lindborg, S. and Aceto, H.W. (2012)
Post operative infection, pyrexia and perioperative antimicrobial drug use in
surgical colic patients. Equine Vet. J. 44, 476-481.
40. Werners, A. and Bryant, C. (2012) Pattern recongition receptors in equine
endotoxaemia and sepsis. Equine Vet. J. 44, 490-498.

AVAILABLE FROM THE EVJ BOOKSHOP
The Equine Acute Abdomen
N. White, J. Moore and T. Mair
Publisher: Teton New Media, 2008 • Hardback, 754 pages
20 internationally recognised experts provide critical information
needed by practitioners for management of abdominal diseases
• Allows users to effectively diagnose and treat any acute
disease of the stomach, intestines, peritoneum, liver and
abdominal wall
• Provides a thorough discussion of normal and abnormal
anatomy and physiology
• Surgical techniques broken down into an easy to read
step-by-step format

EVJ price: £100 plus p&p

• Highly visual with over 410 illustrations

BEVA member price: £90

EVJ Bookshop, Mulberry House, 31 Market Street, Fordham, Ely, Cambridgeshire CB7 5LQ
Tel: 01638 723555 ! Fax: 01638 724043 ! Email: bookshop@evj.co.uk ! www.beva.org.uk
386

Equine Veterinary Journal 44 (2012) 384–386 © 2012 EVJ Ltd

