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Summary
There is an increasing amount of evidence to incriminate the equine tapeworm Anoplocephala perfoliata in a variety of intestinal obstructions
involving the ileum and caecum. Pathological studies have shown that when large numbers of tapeworms cluster together they cause con-
siderable inflammatory changes to the intestinal wall. Until rec€ntly the lack of a reliable method of diagnosing tapeworm infections has ham-
pered epidemiological studies but the development of an ELISA serological test which shows a close clrrelation between optical densities
and infection intensity has enabled case control studies to be carried out which show that tapeworms are one of several potential risk fac-
tors for colic. Although total elimination of tapeworms is neither realistic nor necessary, identification and treatment of horses with large num-
bers of tapeworms should reduce the incidence of ileocaecal colic.
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Zur Rolle der Bandwürmer b€i der Kolik des Pterdes

Nach den Ergebnissen jüngerer lJntersuchungen mehren sich die Hinweise dafür, dass der Bandwurm Anoplocephala perfoliata an der Ent-
wicklung unterschiedlicher intestinaler Störungen des Pferdes bet€iligt ist. Pathologische Untersuchungen zeigen, dass ein starker Band-
wurmbefall zu erheblichen entzündlichen Veränderungen der Darmwand führen. Der Mangel an zuverlässigen Nachweismethoden hat bisher
eine intensivere epidemiologische Untersuchung verhindert. Seit Einfiihrung €ines serologischen ELISA-T€sts wurden jedoch kontrollierte Fall-
studien möglich, die gezeigt haben, dass Bandwürmer b€im Pferd durchaus einen der potenliellen Risikofaktoren für Kolik darstellen. Eine völ-
lige Eliminierung der Bandwürmer bei befallenen Pferden erscheint zwar weder möglich noch notwendig, dennoch kann durch eine Behand-
lung positiver Patienten Intensität und Häuligkeit der Parasitose vermindert und somit die Gefahr ileozäkaler Koliken reduzied werden.

Schlüsselwörter: Bandwurm,Anoplocephalaperfoliata, Kolik, Pferd

lntroduction

Until recently the equine tapeworm Anoplocephala perfoliata
was difficult to diagnose and considered to be of questio-
nable pathogenicity by pathologists who regarded its pre-
sence in the intestinal tract of horses at post-mortem as inci-
dental. Infection in the live horse usually went undetected
because of difficulties associated with coprological diagnosis
and because no clearly defined clinical symptoms were as-
sociated with it, In the 1980's a number of case reports cited
circumstantial evidence suggesting that A. perfoliata was
associated with certain 'intestinal accidents' in the horse

fl-able 1). lleocaecal obstructions comprised 18.6% of the
last 1000 surgical colic cases at the University of Liverpool

ffable 2), Recent studies have defined the pathology caused
by this parasite and novel approaches to ante-mortem dia-
gnosis have provided a tool for epidemiological studies.

Prevalence

Several necropsy studies of the prevalence of tapeworm in-
fection have been reported with prevalence rates varying
from 13.6% to 81.5% fiable 3). No age prevalence has
been reported and tapeworm eggs have been identified in
the faeces of foals as well as in horses > 30 years of age.
Geographical location, anthelmintic regimens, management
and other unknown factors will influence the prevalence
rate of any particular population.
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Morphology and life cycle

A. perfoliata is a cestode which has an indirect life cycle via
pasture-dwelling oribatid mites. The parasite which has a
triangular yellow/green body, matures to an adult in 6-8
weeks in the intestine of the horse, and attains a final size
of only 5-8 cm in length. lt has a predilection for the i leo-
caecal region where it attaches to the mucosa by means of
4 suckers on the scolex. The cuticle and lappets have in-
tense enzymatic activity associated with food uptake which
takes place by absorption through the cuticle. Adult parasi-
tes shed gravid proglottids which break up during passage
through the large intestine. Within the mite the embryona-
ted egg develops to a cysticercoid larva, a process which
takes 12-15 weeks. Inadvertent ingestion of these mites
will establish tapeworm infection in grazing horses.

Pathogenesis

Until recently few studies of the pathological changes indu-
ced by A. pedoliata have been published. Pathological stu-
dies have identified both gross and histological pathology
at the site of parasite attachments, the severity being direc-
tly proportional to parasite infection intensity (Beroza et al.
1986; Fogariy et al. 1994; Pearson et al. 1993). A survey
carried out at an abattoir in lreland (Fogarty et al. 1994)
showed that 51% of horses examined had tapeworms at-
tached to the mucosa at the ileo-caecal junction and/or the
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caecum. Of these 5% were only at the i leocaecal junction,

24o/o only to the caecal mucosa and 22% at both sites, In
this survey and that reported by Pearson et al. (1993), the
number of tapeworms present varied considerably and only
a few horses had heavy burdens. The extent of the infesta-
tion was not related to breed, age or source of origin of the
horses. When large numbers of tapeworms are present
they are attached in clusters. This effect appears to be me-
diated by a pheromone (Bone et al. 7980) and may be re-
duced by the host's immune mechanisms (Roberts and
Thorson 1977). The parasite is non-migrating in the final
host so that the pathological effects are limited to the in-
testine and, more specially, to the sites of attachment. Hor-
ses with 1-20 tapeworms show only relatively mild changes
varying from superficial mucosal congestion to focal ulcera-
tion and diphtheresis. Occasionally there is some involve-
ment of the submucosa.

Tab 1: Intestinal accidents attributed to A. perfoliata

A. perfol iata zu gerechnete gastrointestinale Störu ngen

ln contrast in horses with 21 Io 100+ tapeworms there is
always ulceration from the superficial mucosa to the sub-
mucosa with accompanying focal mucosal haemorrhage
and diphtheresis consisting of inflammatory cell exudate.
Submucosal oedema is present and there is infi l tration of
the mucosa, lamina propria and submucosa with large
numbers of eosinophils and lymphocytes (Pearson et al.
1993). Fibrosis, when present, disrupts the tissue architec-

ture and occasionally there is abscessation of the mucosa
at the ileocaecal junction. Clustering of tapeworm attach-
ments exacerbates the local lesions and the inflammatory
responses extend beyond the area of the lesion, The me-
chanisms by which the pathology arises remain uncertain
but it is reasonable to implicate parasite-derived antigens in
the process, With extension into the submucosa there is a
greater potential to disrupt the vascular supply and neruous
regulation, By interfering with such mechanisms and by al-
tering the thickness of the bowel wall at the i leocaecal junc-

tion, A. perfoliata infestation satisfies some of the criteria
necessary to cause disturbed bowel motility. The precise
way in which tapeworms initiate intussusception is not
clear. Reymond (1972) analysed potential causes of intus-
susception and found two common factors, One was local
change in bowel wall such as an indurated area, or abrupt
change in bowel diameter; the other was an extra or intra
luminal l inkage of two segments of bowel. The ulceration,
oedema and granulation tissue caused by tapeworms at
their attachments are consistent with Reymond's model.
The preferential attachment of tapeworms to the ileocaecal
orifice, an area of abrupt change in bowel diameter is also
consistent with the model (Barclay et al. 1982), Muscular
hyperlrophy of the ileum caused by tapeworm damage re-
sults in recurrent colic over a few weeks, the bouts beco-
ming more frequent and more severe with the passage of
time. The hypertrophy may be accompanied by several
small diverticuli which appear as soft, f luctuating depressi-
ons in thewal l  of  the i leum (Fig.  1)possibly in i t iated by mu-
cosal ulceration. Perforation of the paper-thin wall of one of
these diverticuli which comprises only serosa and a thin lay-
er of chronic inflammatory tissue, can lead to fatal generali-
sed peritonitis,

Some cases are found to have a marked swelling of the
caecal mucosa at the ileocaecal orifice producing a dough-
nut-l ike ring (Fig. 2) which is palpable at laparotomy through
the caecal wall. Horses with this type of lesion show sud-
den onset of moderately severe pain with progressive di-
stension of the small intestine over a period of 12-24 hours,
Submucosal oedema is the major feature of the doughnut-
l ike lesion and is the l ikely cause of the rapidly developing

Tab 3: Prevalence of tapeworm infection
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complete obstruction of the orifice. The obstruction can be
by-passed successfully by means of a side-to-side ileocae-
cal anastomosis without resection.

Fig.1: Terminal i leum showing gross thickening of i ts wall  and
several diverticuli.

Terminales l leum mit Wandverdickung und mehreren
kleinen Diverl ikeln.

Fig.2: Marked thickening of the caecal mucosa at the ileocae-
cal junction causing obstruction.

Umschriebene Verdickung der Zäkummukosa im Be-
reich der ileozäkalen Verbindung

Evidence to implicate A. perfoliata in i leocaecal colic

Clinically based evidence is insufficient to unequivocally im-
plicate A. perfoliata in i leocaecal colic, Epidemiological stu-
dies were hampered by the fact that examination of faeces
for eggs is an inadequate method of diagnosing cestodia-
sis. Although the eggs are very characteristic in appea-
rance, unfortunately they are present in very small numbers
in the faeces of infected horses. Validation of the centrifugal
flotation technique by examination of faeces from B0 horses
with known numbers of tapeworms, examined at an abat-
toir, gave a sensitivity of 6'1% and a specificity of 9B%. lf
negative results in horses with less than 20 tapeworms we-
re excluded the sensitivity was increased lo g2o/o (Proud-
man and Edwards 1994). No correlation was found be-
tween the number of eggs found in the faeces and the
number of tapeworms found in the intestine.
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A case-control study using this coprological diagnosis
showed an association between A. perfoliata infestation
and ileocaecal colic but the information was limited by low
diagnostic sensitivity (Proudman and Edwards 7993,). No
association was found between colic of all types and tape-
worms but comparison of odds ratios for horses with +ve
faeces which had ileocaecal colic and those with small in-
testinal lesions and large intestinal obstruction did show a
significant difference ffable 4). Odds ratio of >1 implies an
increased risk of colic of i leocaecal origin in horses with
tapeworms. Proudman and Edwards (1993)

Tab 4: Odds ratio, calculated attributable risk = 0.24 (24 cases
for 100)

Zuordnung, geschätztes Risiko = 0.24 (24 Fälle auf 100
Pferde)

The need for an improved diagnostic method has led to the
development of a successful ELISA uti l ising the host's
lgGO response to a 12/13 kDa protein secreted by the pa-
rasite for the serological diagnosis of tapeworm infestation
in horses (Proudman and Trees). Although the ELISA only
showed a slight improvement in overall sensitivity (680/0)
compared to the coprological techniques, it shows a good
correlation between ELISA optical density values and infec-
tion intensity. Therefore the assay is extremely useful clini-
cally because it enables those horses at greatest risk of de-
veloping i leocaecal colic, i,e. those with significant (20+)
tapeworms to be identified. lt has also offered a unique op-
portunity to conduct other case-control studies. Proudman,
French and Trees (1998) used the assay together with con-
ventional coprological diagnosis to evaluate tapeworm in-
fection as a risk factor for ileal impaction colic (as diagno-
sed at laparotomy) and spasmodic colic in a matched
case-control study. Twenty ileal impaction cases each with
two controls matched for age, breed and gender, and 100
spasmodic colic cases with an equal number of similarly
matched controls, were obtained. For cases of ileal impac-
tion, a strong association was found between colic and A.
perfoliata as diagnosed by coprological means (odds ratio
of 34.0). Serological diagnosis also revealed a strong asso-
ciation that increased with higher levels of infection intensity
(odds ratio = 26,0). The calculation of an aetiological frac-
tion suggests that 91% of i leal impaction cases in this study
were tapeworm associated, Cases of spasmodic colic were
also much more likely (odds ratio = 8.0) to be associated
with A. perfoliata infection detected coprologically than
controls. Serological diagnosis revealed an increasing risk
of spasmodic colic with increasing infection intensity. The
aetiological fraction for the spasmodic colic data suggested
that 22o/o of the cases in this study were tapeworm asso-
ciated. The authors concluded that A. perfoliata is a signifi-
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cant risk factor for spasmodic colic and ileal impaction in
the horse and that the risk of spasmodic colic increases
with infection intensity.
The ELISA assay has also been used to carry out a field in-
vestigation of an abnormally high incidence of colic inclu-
ding several cases of ileal impaction in a yard containing 75
Arabs and Thoroughbreds used for flat-racing (Proudman
and Holdstock 1998). An age-stratified analysis gave a
summary odds ratio of 44 Ior the risk of colic in the pre-
sence of tapeworm infection. Following administration of
anticestode anthelmintics to all horses and the introduction
of a prophylactic regimen, the incidence of colic fell to a
consistently lower level over the next 15 months from the
previous peak quarterly incidence of 1.15 colic episodes
per horse year at risk.

Gonclusion

It seems probable that a number of different risk factors
can act singly or in concert and lead to intestinal dysfunc-
tion resulting in the clinical syndrome of 'colic'. Infestation
with A. perfoliata would appear to be one of these factors
but, like other risk factors, may show regional variation. The
relationship between tapeworm infection intensity and colic
is supported by the work oI Fogarty et al. (1994), Pearson
et al. (1993/ and N/sson et al. (7995/ who showed that ileo-
caecal pathology is proportional to infection intensity,
Elimination of tapeworms is probably unrealistic and unne-
cessary. Control measures should be aimed at minimising
the number of horses with moderate/high infection intensi-
ties which are at greatest risk of developing tapeworm-rela-
ted colic by regular treatment with pyrantel or praziquantel
at appropriate doses. The ELISA assay can be useful in the
investigation of single or recurrent colic cases. Once identi-
fied, horses with high infection intensities can be treated.
The outcome of these recent studies warrants an interventi-
on study to confirm that control of the parasite does result
in a reduction in the incidence of colic.
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