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1 INTRODUCTION

A small percentage of colic horses are affected by clinical disease either chronic or

recurrent in nature (Cohen et al. 1995; Hillyer et al. 1997; Mair et al. 1997). Previous

studies have demonstrated that some horses suffering from one episode of colic are

more likely to suffer more episodes (Cohen et al. 1995; Tinker et al. 1997). There are

several reports of epidemiological factors that might contribute to development of colic,

such as are the intrinsic factors of the horse, feeding practices, management, medical

history and parasite control (Uhlinger 1990; Dabareiner et al. 1995; Kaneene et al.

1997; Tinker et al. 1997; Cohen et al. 1999; Hillyer et al. 2001; Hudson et al. 2001;

Gonçalves et al. 2002).

Mair et al. (1997) reviewed in their study the clinical and diagnostic features, treatments

and outcomes of 106 mature horses with chronic colic. Most common causes of chronic

colic included colonic impaction (31%), peritonitis (16%), enteritis/colitis (7%), colonic

displacement/torsion (6%) and lymphosarcoma (4%).

Recurrent colic is considered to be one of the most frustrating gastrointestinal tract

problems encountered in the horse. Many different diseases can be presented with

similar signs, and physical and laboratory examinations rarely have characterized or

diagnostic features. Hillyer et al. (1997) reviewed the case records of 58 mature horses

presenting with a history of recurrent colic. Horses were categorized into three groups

on the basis of the duration of colic signs during an episode of disease (transient or

prolonged), and on the basis of the frequency of episodes of colic. Final diagnosis of all

58 horses included for example spasmodic colic, lymphosarcoma, colonic impactions,

intussusceptions, grass sickness and gastric ulceration. No diagnosis was reached in 16

cases. Chronic and recurrent colic cases are still a common diagnostic dilemma because

of the variety of diseases causing these conditions and the paucity of methods available

for making a specific diagnosis (Hillyer et al. 1997; Mair et al. 1997).

Horses that presented recurrent or chronic colic were selected to the study. Purpose of

the study was to review the clinical and diagnostic features, final diagnosis and

outcomes of recurrent and chronic colic cases and compare the results with other
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studies. The incidence of the inflammatory bowel disease was also investigated in the

study population of horses with chronic or recurrent colic.

2 REVIEW OF LITERATURE

A. GASTROINTESTINAL CAUSES OF RECURRENT AND CHRONIC COLIC

2.1. Impactions and motility disorders

Mair et al. (1997) documented that impactions and especially colonic impactions were

the most common cause of chronic colic in cases studied (32/106). Similar results were

found out in a study of Hillyer et al. (1997) where the colonic impaction was also the

most common cause within the recurrent prolonged colic study population (3/160).

Other motility disorders diagnosed in chronic colic horses were: colonic

displacement/torsion (6/106), caecal impactions (3/106), intussusception (3/106),

intestinal adhesions (3/106), ileal obstructions (3/106) and small intestinal strangulation

(1/106). In recurrent colic study population spasmodic colic was the most common

cause (9/58) of colic. Ileal obstructions (4/58), intussusceptions (3/58) and intestinal

adhesions (3/58) were found in both transient and prolonged recurrent colic groups.

Enteroliths are a common cause of abdominal pain in horses in certain geographical

areas, especially in California and other regions of the United States (Hassel et al.

1999). In a study of chronic colic (106 cases in United Kingdom), only one horse had a

confirmed diagnosis of colonic enterolith (Mair et al. 1997). Arabians and Arabian

crosses are known to have a higher incidence of enterolith formation than other breeds

(Hassel et al. 1999).

Etiology

The most common form of impactions is intestinal obstruction from dehydrated mass of

ingesta. Impactions occur at sites where there is transition of intestinal movement, at

sphincters between different segments of intestine, or at regions of intestinal narrowing.

Impactions cause a relatively slow physiologic response and this response depends on
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the site of obstruction and the size of the impaction. The most common sites for

impactions are the pelvic flexure of large colon, right dorsal colon, caecum and ileum.

Partial obstructions can occur throughout the gastrointestinal tract if fluid and gas can

pass around the ingesta (White et al. 1997).

Many reports have suggested that large colon impactions are associated with poor

quality feed, old age, debilitation, poor dentition, parasites, overeating, inadequate water

intake, motility disorders and limited exercise, but the exact etiology is still unknown

(Pugh et al. 1992; Dabareiner et al. 1995; Cohen et al. 1995; Cohen et al. 1996; Cohen

1997; Kaneene et al. 1997; Cohen et al. 1999; Hillyer et al. 2002). Caecal impactions

also have multifactorial pathogenesis. The impaction may be based on ingesta with or

without gas filling the caecum or decreased caecal motility (Collatos et al. 1993;

Dabareiner et al. 1997; Dart et al. 1997).  Several authors have suggested that there is

an association between feeding Coastal Bermuda hay and the development of ileal

impaction (Embertson et al. 1985; Hanson et al. 1998; Cohen et al. 1996; Little et al.

2002). Coastal Bermuda hay is often dry, fine and stemmy kind of grass and it is

commonly fed in the south-eastern USA.

Indigested sand can cause gastrointestinal problems in horses. Sand impaction is a

common cause of equine colic throughout most of the USA and seems to be more

prevalent in certain areas as California and Florida (Johnston et al. 1997; Husted et al.

2005). Sand-related abdominal disorders are also well known to European equine

clinicians but only few are reported (Ruohoniemi et al. 2001; Korolainen et al. 2002;

Husted et al. 2005). Horses can ingest sand on purpose or accidentally with feedstuff

(Ruohoniemi et al. 2001). Husted et al. (2005) investigated pasture-related risk factors

for sand intake in horses. In conclusion, soil type and feeding practice can be regarded

as contributing to the risk when combined with pasture quality. Weather conditions

have also been reported to have an association with eating sand (Rollins et al. 1979;

Specht et al. 1988). Bertone et al. (1988) and Ragle et al. (1989a) states that it is not

known how much sand is required to cause clinical signs or intestinal obstruction. There

are also horses that tolerate more sand than the others. Husted et al. (2005) mentioned

geophagic behaviour to be related to sand colic. Rollins et al. (1979) illustrated equine

colic cases in a private practice in USA, Arizona for the 5-year period. There were 1042

separate occurrences of colic on the 898 horses with gastrointestinal colic. A total of
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324 occurrences were diagnosed as sand colic.

Sand can accumulate in any area in the intestine but the dorsal and ventral colon is most

frequently affected (Bertone 1988; Ragle et al. 1989a). Specht et al. (1988) documented

that 46/48 horses requiring surgery for sand colic, revealed one or more impactions. The

most common place for single impaction was pelvic flexure. Furthermore, 26 horses

with surgery had concurrent large colon torsion or displacement. Ragle et al. (1989a)

documented that 26 horses of 40 surgically treated horses with sand colic, presented

sand impaction of the right dorsal colon. They also found that in addition to sand

impaction, 10 horses also had large colon displacements or torsion.

Spasmodic colic arising from intestine is a common, but poorly understood form of

colic, where intestine suffers from intermittent spastic contractions. This condition has

been reported to cause recurrent transient colic and Hillyer et al. (1997) suggested that

horses without final diagnosis (12/27) in this recurrent transient colic group are

probably also affected spasmodic colic (no systemic signs, no abnormal findings on

rectal examination). There have also been suggestions that spasmodic colic may

predispose to a strangulating obstruction of the bowel (Hillyer et al. 1997). Proudman

(1991) analysed 200 colic episodes, collected prospectively in general practise, and

revealed 72 % of horses with spasmodic/undiagnosed colic. These cases were not

attempted to categorise further and this may reflect to the high number of cases in this

category. Abutarbush et al. (2005) documented the diagnosis of spasmodic colic in 16.9

% of the horses. The difference between studies can be explained at least in part by the

fact that horses suffering from mild colic are not always sent to hospitals or referral

centres and thus not included to the study population.

Large colon displacement and torsion can present as s chronic condition when it does

not impede the flow of ingesta. Typical structures of large colon and low-fiber, high-

carbohydrate diets may play a role in the development of malpositions (Johnston et al.

1997).

Enteroliths are composed predominantly of struvite, a composite of magnesium,

ammonium and phosphate (Blue 1979; Hassel et al. 1999). Small enteroliths may pass

in the faeces, but larger enteroliths can lodge in the transverse colon and/or the small
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colon, causing obstruction (Colgan et al. 1997). The rate of enterolith formation is

unknown  and  it  can  takes  years  to  develop  an  enterolith  to  a  size  sufficient  to  cause

obstruction (Hassel et al. 1999). Enteroliths may also periodically obstruct the large

colon, thereby causing recurrent abdominal pain (Tate et al. 1978; Hassel et al. 1999).

Clinical signs

The clinical features of impactions and motility disorders generally include mild to

moderate pain that is intermittent or continuous in nature, inappetance, reduced faecal

output, normal or mildly elevated heart rate and normal mucous membrane colour

(Dabareiner et al. 1995). The severity of the clinical signs depends on the segment

involved, duration of compromise, degree of intestinal distension and occlusion of

vascular supply.

Problems associated with sand accumulation vary from non-symptomatic to severe

obstructions or displacement of the intestine (Specht et al. 1988; Korolainen et al.

2002). Clinical signs may include diarrhoea, colic (acute, chronic or recurrent),

depression, anorexia, weight loss and poor performance (Bertone et al. 1988; Specht et

al. 1988; Korolainen et al. 2002). In spasmodic colic cases the bouts of abdominal pain

are associated with increased bowel sounds and intussusception horses often

demonstrate pyrexia.

Signs in enterolithiasis are similar to an obstruction caused by foreign body and

impaction of inspissated faeces.

Diagnosis

Most of the impactions and motility disorders are recognized by rectal examination. In

some diseases rectal abnormalities are specific and diagnosis can be made based on

clinical signs and rectal palpation (Hillyer et al. 1997; Mair et al. 1997; White et al.

1997). Abdominal ultrasonography is useful in detecting for example small intestinal

strangulation obstructions and caeocolic/caeocaecal intussusceptions (Fischer 1997).

Paracentesis and laboratory evaluations of blood may be helpful in some cases, but the

final diagnosis is often only reached by exploratory laparotomy or laparoscopy.

Diagnosis of sand impaction include faecal evaluation revealing sand, feeling sand in
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the horse’s rectum, auscultation of sand in the ventral colon or caecum, feeling or

obtaining sand during abdominocentesis, abdominal radiography or ultrasonography

and /or detecting sand during exploratory abdominal surgery (Rollins et al. 1979;

Specht et al. 1988; Ragle et al. 1989a,b; Ruohoniemi et al. 2001; Korolainen et al.

2002; Husted et al. 2005).

Spasmodic colic diagnosis is based on excessive intestinal sounds at the same time as

acute pain, no other significant findings on clinical examination, normal passages of

feces, and a rapid response to analgesic and/or spasmolytic therapy (Proudman 1991;

Hillyer et al. 1997; Mair et al. 1997).

The definite diagnosis of enterolithiasis is usually made at surgery after the horse fails

to respond to medical therapy (Blue 1979).

Treatment

Basis for treatment include administration of laxatives (impaction colic), administration

of fluids (oral and/or i.v.) and parenteral administration of analgesics. Most horses with

large colon impactions respond well to basic treatment but some cases require

additional medical treatment or surgical intervention (Dabareiner et al. 1995). Colon

displacement/volvulus, intestinal adhesions, intussusceptions and ileal obstructions

usually require exploratory laparotomy to confirm the diagnosis and resolve the

condition (Hillyer et al. 1997; .Mair et al. 1997).

Sand impactions are mainly treated medically except the severe cases that need

emergency abdominal surgery (Johnston et al. 1997; Ruohoniemi et al. 2001; Specht et

al. 1988). Medical treatment is based on psyllium mucilloid preparations, either alone or

combined with magnesium sulphate and/or mineral oil (Ruohoniemi et al. 2001).

Analgesics, i.v. fluids and antibiotics are used when indicated. Surgical treatment is

considered when there is intractable pain, marked abdominal distension, failure to

respond to medical therapy within 48 to 72 hours and progressive physiologic

deterioration (Specht et al. 1988; Ragle et al. 1989a). Exploratory colotomy or

laparotomy reveals the exact segments of the gastrointestinal tract obstructed by sand

and reveals also the possible presence of concurrent abdominal lesions.
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Prognosis

Horses with large colon impaction have a good prognosis when responding to medical

therapy. If large colon impactions need surgery, the prognosis is grave (Dabareiner et al.

1995; White et al. 1997). Intussusceptions, caecal impactions and colon displacement or

torsion have guarded prognosis.

Specht et al. (1988) reported that 44 of 48 surgically treated horses with sand colic

survived the pelvic flexure colotomy and were discharged. Ragle et al. (1989)

documented that 24/40 horses survived after surgical treatment. Van der Linden et al.

(2003) reported that 22 of 649 horses with gastrointestinal colic were diagnosed as sand

colic. Altogether 19/22 were treated medically and sent home, 3/22 demanded surgery

and sent home later. The prognosis seems to be depended on the quantity of sand,

intestinal damages (large colon necrosis or vascular compromise) and complete/in-

complete removal of the sand.

Prognosis is excellent for horses that undergo surgical treatment for enterolithiasis,

providing there has not been substantial damage to the intestinal wall and no

contamination of the peritoneal cavity (Colgan et al. 1997; Hassel et al. 1999).

2.2. Inflammatory bowel disease

Etiology

Inflammatory bowel disease (IBD) is a chronic dysfunction of the gastrointestinal tract

due to infiltration of the mucosa and submucosa with populations of eosinophils, plasma

cells, lymphocytes, basophils or macrophages. IBD includes cases of granulomatous

enteritis (GE), multisystemic eosinophilic epitheliotropic disease (MEED),

lymphocytic-plasmacytic enterocolitis (LPE) and idiopathic eosinophilic enterocolitis

(EC) (Schumacher et al. 2000). IBD has been investigated by many authors in dogs and

cats, but the exact etiology and pathogenesis of this disease in horses is still

undetermined. Idiopathic eosinophilic enterocolitis (EC) describes the type of IBD in

which infiltrates of eosinophils affect only the intestine. It has been suggested that this

disease be termed idiopathic focal eosinophilic enteritis or enterocolitis (IFEE)

(Schumacher et al. 2000; Southwood et al. 2000; Olmos et al. 2006).  Scott et al. 1999
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documented the difference between IFEE and MEED. The study included 11 horses

with acute (5) or chronic (6) colic symptoms and diagnosed IBD (histological biopsy

analysis). All horses had prominent eosinophilic infiltrations and fibrosis in intestinal

lesions and none of these horses had evidence of multisystemic eosinophilic

inflammatory reactions (MEED).  Of these 11 horses, 6 had circumferential mural

bands (CMB) of fibrous connective tissue. These were considered to be pathognomonic

for IBD and were thought to result from stimulation of fibrous connective tissue by

enzymes elaborated by eosinophils (Scott et al. 1999; Schumacher et al. 2000). Scott et

al. (1999) also reported that lesions were located in relation to the terminal branches of

arteries or to the centers of vascular areas and this could be an important clue to the

pathogenesis of this disease.

Clinical signs

Clinical signs of IBD include weight loss, dependent edema, lethargy, diarrhea and/or

colic. Protein-losing enteropathy and malabsorption of nutrients is usually associated

with IBD. The prevalence of weight loss of horses with GE was 98 %, with LPE 95 %,

and with MEED 100 % (Schumacher et al. 2000). IFEE is most commonly associated

with signs of colic (mostly chronic in nature), weight loss, depression, and diarrhea

(Southwood et al. 2000).

Diagnosis

Antemortem diagnosis of IBD can only be made by a histologic examination of the

affected intestine. Biopsy of the affected intestine is taken either during exploratory

celiotomy or rectally. The significance of the histological findings of rectal biopsy

should be determined by experienced pathologists, because inflammatory cells are often

found in rectal tissue of clinically normal horses. Rectal biopsy was determined unlikely

to be diagnostic in both LPE and IFEE (Lindberg et al. 1996; Schumacher et al. 2000).

Prevalence of diagnosis indicated by rectal biopsy was 50 % in both GE and MEED

(Schumacher et al. 2000). Typical findings for the GE in histological examination

include sheet of macrophages or epithelioid cells and circumscribed granulomas in the

mucosa and submucosa, in the absence of other types of inflammatory cells.

Infiltrations of lamina propria with lymphoid and plasma cells are associated with LPE

but these cells may occur in rectal tissue in many different intestinal diseases, and

therefore finding lymphocytic-plasmacytic proctitis, particularly if mild, may not justify
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a diagnosis of LPE. MEED is characterized by eosinophilic infiltration of the mucosa

and submucosa of intestine and other organs (skin, oral cavity, esophagus, salivary

glands, liver, and lung). Also lymphocytes and macrophages are associated with MEED.

Lesions in mesenteric lymph nodes and villous atrophy are possible findings in GE,

LPE and MEED. Typical lesions in EC/IFEE are restricted to the gastrointestinal track

including infiltration of all layers of large and small intestine and rectum with

eosinophils (or with eosinophils and lymphocytes). Fibrosis of intestine is also

commonly associated with EC. The degree of eosinophilic infiltration observed before

diagnosis of EC/IFEE is applied probably varies among pathologists (Scott et al. 1999;

Schumacher et al. 2000).

 The glucose or xylose absorption test can be used to evaluate small intestinal

malabsorptions. However, the absorptive phase of the curve is influenced by a number

of factors including rate of gastric emptying, intestinal transit time, mucosal cell

transport function and dietary history (Roberts 1979). With slight malabsorptions the

clinical value of oral glucose tolerance test is limited because the correlation with

histopathological findings is weak (Mair et al. 1991).

Treatment and prognosis

Most of the horses with IBD are treated with corticosteroids. In some cases the resection

of grossly affected intestine is administered to the treatment. It is important to make

differentiation between MEED and IFEE, because of the prognosis.  Scott et al.  (1999)

reported that treatment of 11 horses with IFEE included intestinal resection or

administration of anthelmintic drugs and oral administration of prednisolone for 30

days. The treatment resulted in resolution of colic signs for all but one horse.

Southwood et al.  (2000) documented similar results of surgical resection of segments

of intestine with CMBs. Carbohydrate absorption tests of horses with GE, LPE, and

MEED usually demonstrate abnormal absorption of either xylose or glucose. Small

intestinal malabsorption in horses with GE is attributed to severe villous atrophy.



5.8.2008

12

2.3. Gastric ulceration

Gastric ulceration is a prevalent and clinically important disorder in mature horses and it

may affect the condition and performance of horses in race training (Orsini 2000;

McClure et al. 2005a,b).

Etiology

The most common location of gastric ulcers in mature horses is the squamous epithelial

mucosal lining of the stomach (Murray 1994; Sandin et al. 2000; Dionne et al. 2003;

Dukti et al. 2006). Ulceration of the squamous epithelial mucosa can be considered to

result principally from excessive gastric acid secretion and prolonged exposure of the

mucosa to hydrochloric acid, pepsin and bile acids (Murray 1992; Orsini 2000; Dionne

et al. 2003; White et al. 2007). Ulcer depth is thought to be an indicator of ulcer

severity, but the size of the ulcer related to the ulcer severity is still under investigation

(Andrews et al. 2002). The multifactorial nature of equine gastric ulcer syndrome makes

it difficult to determine the causes and predisposing factors. Diet, feeding behaviour,

stall confinement, status of training and nonsteroidal anti-inflammatory drugs has been

under investigation considering the prevalence of gastric ulcers in horses. There has

been documentation of the association between gastric ulcers and training horses. In

fact, intense exercise appears to play a major role in the appearance of gastric ulcers

(Dionne et al. 2003). However, White et al. (2007) documented evidence of how readily

gastric ulcers can develop in horses and suggest that the intensive training regimens

typically used with racehorses are not required for ulcers to develop in horses.

Clinical signs

Horses may have severe ulceration and few if any clinical signs, which makes it

difficult to document association, for example chronic or recurrent colic, to gastric

ulceration (Fischer 1997; Orsini 2000). Clinical signs include lack of appetite, poor

body condition, poor hair coat, mild to severe colic, attitude changes and poor racing

performance (Murray 1992; Dukti et al. 2006). Murray (1992), Sandin et al. (2000) and

Dukti et al. (2006) have documented of significant association between gastric

ulceration and colic. Murray (1992) reported that gastric ulceration was determined to

be the cause of recurrent colic in 31 of 111 horses in their study. Of those 31 horses 26

did not suffer any additional colic episodes after treatment. Also 26 horses were
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suspected to have gastric ulceration as a primary cause of colic on the basis of the lack

of other abnormalities, severity of lesions, and the clinical response to the treatment of

gastric ulcers. Of the 111 horses performed gastroscopy, 17 were considered to have

ulceration secondary to another gastrointestinal disorder causing colic. Dukti et al.

(2006) performed a prospective study to indicate the prevalence of gastric ulceration in

horses with abdominal pain. Altogether 49 % (49/100) of horses presented for colic had

gastric ulceration. Furthermore, they documented that horses with colic responding to

medical therapy had a higher prevalence of gastric ulceration compared with horses

requiring surgery. There was no significant association between the presence or absence

of gastric ulceration and duration of colic.

Diagnosis

The diagnosis of primary gastric ulceration is based on history, signs and especially

gastroendoscopic findings. Other gastrointestinal disorders should be ruled out by

general physical examination (Murray 1992; Orsini 2000; Dukti et al. 2006). Sedation is

necessary for most horses and the horses must be held off feed 6-8 hours before

endoscopy. Classification of ulcers is often used in clinical studies to quantify the

severity of ulceration (grade 0-3). Andrews et al. (2002) evaluated the ability of an

endoscopist to count the number of gastric ulcers and predict gastric ulcer severity or

depth by comparing ulcers scored on endoscopy, at necropsy, and on histopathology.

They found out that the endoscopist may underestimate the number of gastric ulcers and

may not be able accurately to predict the severity of depth of those ulcers present in the

nonglandular part of the stomach.

Treatment and prognosis

Effective treatment of gastric ulcers is based on decreased gastric acid secretion to

increase the pH within the stomach. Horses with primary gastric ulceration responded

well to treatment with histamine type-2 receptor antagonists such as ranitidine. Murray

(1992) reported that 32 re-examined horses of 55 with endoscopically confirmed gastric

ulceration, had improvement or resolutions of lesions after treatment with H2-

antagonists. Signs of colic were typically dissolved within 24 hours of initiation of

ranitidine treatment. The problem with treatment of gastric ulcers with H2 antagonists is

that horses have different dose requirements for effective treatment. Lack of a suitable

dose form and also the costs of the medications have reduced their usefulness in horses
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with gastric ulcers (Orsini 2000; McClure et al. 2005a).

Omeprazole, which is a proton pump inhibitor, has been considered as the treatment of

choice for gastric ulcers in horses. McClure et al. (2005a) documented the efficacy of

the omeprazole administered at the dosage of 1 mg/kg, in preventing the development

of gastric ulcers in horses starting race training. It is known that ulcers will recur when

treatment is stopped and McClure et al. (2005b) determined the effective dose of

omeprazole for prevention of recurrence of gastric ulcers in horses in race training.

They found out that the same dose (1 mg/kg) of omeprazole administered for 28 days

was effective for prevention of recurrence of gastric ulcers. However, White et al.

(2007) reported that shorter duration (8 days) of omeprazole administration was

effective enough to prevent gastric ulcers in 88 % of the horses.

2.4. Intestinal parasites

Intestinal parasite infections are an important cause of equine gastrointestinal diseases

(Matthews et al. 2004). These can cause significant losses to the equine industry, either

directly as a result of colic or indirectly as a result of reduction in body condition and

performance (Barrett et al. 2004).

The symptoms of the horses infected by intestinal parasites may vary depending on the

parasite and the intensity of the infection. There are also horses that are more prone to

parasitic infections than others (Archer et al. 2006; Barrett et al. 2004). Intestinal

parasites are triggering factors for colic due to their multiple actions: obstructive,

traumatic, irritating, and toxic actions (Goncalves et al. 2002). Typical signs associated

with intestinal parasite infections include chronic weight loss, colic (moderate to severe,

acute to chronic) and diarrhea (Matthews et al. 2004). Other signs reported are pyrexia,

subcutaneous oedema, weakness and decreased performance capability (Paul 1998).

Most common parasites causing recurrent colic are tapeworms (Anoplocephala

perfoliata) and large strongyles (Strongylus vulgaris). Small strongyles (Cyathostomes)

have also been reported to cause colic but other symptoms are predominant in these

infections (Drudge 1979; Barclay et al. 1982; Beroza et al. 1983; Paul 1998; Uhlinger

1990). Confirmation of parasite infections is difficult because of the lack of
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pathognomonic clinical features and because laboratory findings are usually supportive

of, rather than specific, for the diagnosis (Love 1995). The ante-mortem diagnosis of

intestinal parasites often relies on the examination of feces, clinical manifestation and

possible recovery after anthelmintic treatment. Postmortem investigations give reliable

diagnosis of parasite infection.

Tapeworm Anoplocephala perfoliata

The equine tapeworm, Anoplocephala perfoliata, is a parasite that has been shown

worldwide to be a significant cause of certain types of equine colic, although most of

the equine cestode infections can be asymptomatic (Barclay et al. 1982; Beroza et al.

1983; Owen et al. 1989; Proudman et al. 1998; Uhlinger 2007). The equine tapeworm

has an indirect life cycle via oribatid mites, which are ingested by grazing horses.

Typical signs associated with large numbers of tapeworms in horses include certain

types of colic arising from intestinal mucosal damage at the ileo-caecal junction. The

site of parasite attachment is on and around the ileo-caecal junction and the severity of

pathology is directly proportional to parasite infection intensity (Pearson et al. 1993;

Proudman et al. 1999). Proudman et al. (1998) concluded in their study that

Anoplocephala perfoliata is a significant risk factor for spasmodic colic and ileal

impaction. Beroza et al. (1983) presented three cases of peritonitis attributed to

intestinal perforation associated with infection by tapeworms. Symptoms varied from

acute colic to chronic colic. Many studies have reported of association between

A.perfoliata and chronic or recurrent colic caused by intussusception or impaction.

There is evidence that horses with large numbers of tapeworms may be at greater risk of

clinical disease as a consequence of extensive mucosal damage (Barclay et al. 1982;

Owen et al. 1989; Proudman et al. 1993; Little et al. 2002). Differences in the

environmental conditions, climate and the length of the grazing season may explain the

variation in the prevalence of A.perfoliata in different studies but much of this wide

variation can be attributed to the difficulty of diagnosing tapeworm infection in horses.

The diagnosis of A.perfoliata infection in live horses depends on fecal detection of

segments and eggs, serum antibody detection or coproantigen detection (Proudman et

al. 1992; Meana et al. 1998; Proudman et al. 1999; Kania et al. 2005). Coprological

tests for the detection of tapeworm eggs via flotation/sedimentation methods have been

used as a diagnostic method in many studies. This test has a low sensitivity and poor

correlation with infection intensity and this can cause variation of the prevalence in
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different studies (Proudman et al. 1992; Proudman et al. 1993; Ihler et al. 1995; Owen

et al. 1988; Meana et al. 1998; Morgan et al. 2005). Proudman et al. (1996) evaluated

the use of excretory/secretory antigens for the serodignosis of A.perfoliata cestodis. An

enzyme-linked immunosorbent assay (ELISA) was found to be particularly good at

detecting horses with high infection intensities (OD>0.6), especially those at risk of

tapeworm associated colic. Kjær et al. (2007) re-examined the correlation between

ELISA OD and tapeworm infection intensity. The study had similar conclusions hat the

correlation is significant and clinically useful because it reflects the risk of the disease.

Kjær et al. (2007) concluded that the optimal ELISA OD cut-off in that study was

identified to be 0.7 and horses with this level and above were indicated for the anti-

cestode treatment. Total of 66 % of horses with no visible tapeworms or lesions had

ELISA OD values greater than 0.2. This was probably due to immunological memory of

a past infection and this should be considered when determining if the horse has actual

tapeworm infection. Both Proudman et al. (1992) and Kjær et al. (2007) also evaluated

the fecal egg counts using a modified sedimentation/flotation technique. They found out

that the sensitivity of the fecal egg count increased when the detection limit was

increased from one tapeworm to above 20 tapeworms. This modified

sedimentation/flotation technique method could be useful in the diagnosis of heavily

infected animals or to follow up ELISA OD values between 0.2-0.7. Williamson et al.

(1998) evaluated the sensitivities of three coprological techniques and compared the

results with worm counts performed at necropsy of the horses and the degree of

mucosal damages. The results indicated that fecal flotation is likely to be of value in

detecting horses at risk of clinical disease. It is suggested that horses with ELISA OD

values of 0.2-0.7 should be considered as having tapeworm infection but it is essential

that interpretation of a tapeworm ELISA result is performed in conjunction with the

relevant anthelmintic history of the horse (Abbott et al. 2008).

Large strongyles

Large strongyles, especially Strongylus vulgaris, have been common parasites of horses

of all ages for many years in the past (Drudge 1979). The widespread use of modern

anthelminthics has decimated the S.vulgaris population and because of that the small

strongyles (cyathostomes) are now regarded as the principal parasitic pathogen of

horses (Drudge et al. 1986; Uhlinger 1990). Although Strongyle infections still occur,

the prevalence of strongyle-associated colic is difficult to ascertain. Abdominal distress
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results from the extensive and prolonged migrations of the larvae of S.vulgaris in the

walls of the mesenteric arteries. Migrating larvae induce alterations in both mesenteric

blood flow and also intestinal motility patterns and the process is usually referred to as

verminous arteritis (Drudge 1979; Drudge et al. 1986; Love 1992). Love (1995) has

brought up a possible association with intestinal lesions and vasoactive products

liberated by the strongyles. Hillyer et al. (1997) and Mair et al. (1997) reported

verminous arteritis or thromboembolism colic in their studies but the accurate diagnosis

or parasite was not determined. The main difficulty in recognizing diseases with large

strongyles is the lack of distinctive clinical features unique to infection with these

worms. The type and severity of the clinical reaction are related to the number of

infective larvae ingested, the time period involved in the acquisition of the larvae, the

age of the horse and the resistance or immune status of the horse. Colic (acute, recurrent

or chronic) has been regarded as the most frequent sign of S.vulgaris infection (Drudge

1979). Other possible symptoms include weight loss, diarrhea, lost of appetite, pyrexia

and depression. Diagnostic methods are also limited because clinical signs are usually

present during the prepatent period of larvae and no evidence of larvae eggs are found

in feces. Definitive evidence of large strongyle infection is only available from

characteristic intestinal vascular lesions, cranial mesenteric arteritis, parasitic

typhlitis/colitis with numerous mucosal cyathostome, or cecocolic intussusception

coupled with parasitic typhlitis/colitis larvae detected at necropsy or exploratory

laparotomy (Love 1995; Saari et al. 2006).

Small strongyles

Most common group of intestinal helminthes that infect horses is the Cyathostominae

(Matthews 2004). These small strongyles can be extremely pathogenic causing an

inflammatory enteropathy affecting the caecum and colon. Clinical signs associated

with Cyathostominae infection include weight loss, diarrhea (persistent or intermittent),

low-grade colic, weakness, subcutaneous oedema of the limbs and ventral abdomen

and/or pyrexia (Love et al. 1999). Even death is possible in severe cases. Furthermore,

many horses may have intense infection without developing detectable illness. The

clinical cyathostomiasis is more common in animals younger than 5 years of age and is

suggested to be caused by mixed species of the Cyathostominae (Love et al. 1999;

Matthews et al. 2004). Uhlinger (1990) and Hillyer et al. (2001) documented an

association with cyathostomes and colic in their studies. Uhlinger (1990) documented
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that effective anthelmintic treatment decreases the incidence of colic. The results of her

study suggest that Cyathostomes rather than large strongyles are the major parasitic

cause of colic. Tamzali (2006) documented a retrospective study of chronic weight loss

syndrome in 60 horses in France. In this study 56 cases were diagnosed, of which 15

were parasitic disorders.  Larval cyathostominosis was the cause in all 15 cases.

Interesting was, that most of the cyathostominosis cases had negative faecal analysis at

first, but after treatment the results were positive. This was probable due to larval

hypobiosis, which is mild subclinical form of cyathostominosis. The proposed

hypothesis was that after treatment these larvae activate and may pass in the intestinal

lumen, cause a clinical disease and provide faecal positivity. At that stage larvae are

more susceptible to the effects of the anthelminthics. Small strongyles are also common

in Finland (Europe) and have a well-recognized seasonal occurrence (late winter/spring)

(Saari et al. 2006).

It is difficult to establish the incidence of larval cyathostomosis partly because no

specific diagnostic methods are available for detecting these parasites in live horses.

Few cases have been diagnosed before death based on finding cyathostome larvae in the

feces (Paul 1998). Most of the definitive diagnoses of both large and small strongyle

infections are available from characteristic intestinal vascular lesions and/or

typhlitis/colitis detected at necropsy or exploratory laparotomy (Love 1995).

Development of an immunodiagnostic test for mucosal larvae estimation and

development of the molecular analysis of anthelmintic drug resistance are under

investigation (Matthews et al. 2004).

Treatment and prevention of intestinal parasites

The treatment of parasite-associated disease should be considered as a separate entity

from prevention of parasite infection. Treatment of parasite-associated disease should

be based on pathogenic mechanism and biology of specific parasites but it is known that

many horses are simultaneously infected with multiple parasite species and that a

nonspecific clinical diagnosis of intestinal parasitism may be appropriate. In these

infections, it may be necessary to use several anthelmintics with different spectra of

activity. The goal of preventative parasite control programs is to minimize parasitic

damage by reducing the number of infective larvae in the environment. The intent of

these programs is to reduce the number of infective larvae stages by the removal of
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adult egg-producing parasites from the horse. The parasite control programs and the

best treatment interval should be selected concerning the parasite prepatent periods, life

cycles, climatic and environmental variables, and management and health concerns of

individual farms (Love 2003; Uhlinger 2007). For example, the larval cyathostomosis

can have a rapid onset, can cause debilitation or death in severe cases, and is difficult to

confirm the diagnosis in a live horse. It is thus better to prevent the onset of the disease

than to attempt to treat the acute clinical disease (Paul 1998). A number of studies have

reported that effective and regular anthelmintic treatment programs are associated with

decreased risk for colic (Cohen et al. 1999; Uhlinger 1990). However, the recent

administration of anthelmintics has also been recognized as a risk factor for colic

(Kaneene et al. 1997; Cohen et al. 1999).

The macrocyclic lactones (ivermectin, moxidectin), benzimidazoles (i.e. fenbendazole),

and pyrimidines (i.e. pyrantel) are a broad spectrum of activity and commonly used in

equine medicine. Two compounds with a narrow spectrum of activity, piperazine and

pratziquantel, are available in combination preparations with benzimidazoles and

ivermectin. The tapeworm infections are usually treated with pyrimidines or

pratziquantel but surgical correction of some tapeworm-associated colic lesions may

also be necessary. The treatment of large strongyle infections should be directed at

parasites within the intestinal lumen and also those migrating within the vasculature.

Fenbendazole, ivermectin and moxidectin are most commonly used in large strongyle

infections and intensive repeated parasiticide therapeutic dosing at 10-day intervals may

be indicated because of concurrent luminal Cyathostomes and immature larval

infections. Cyathostomosis has been treated with intensive protocol combining

ivermectin, moxidectin and/or benzimidazoles. Unfortunately, the selection pressure

caused by frequent administration of anthelmintics (especially benzimidazoles) has

resulted in the development of resistance of cyathostome to the effects of

benzimidazoles and pyrantel salts. Adequate worm control can be achieved even in the

presence of resistant cyathostomiasis in young horses if proper grazing management is

performed. Monitoring for anthelmintic resistance should also be performed at least

annually and the drugs to which anthelmintic resistance has developed should be

indefinitely omitted as a principal anthelmintic from any premises where anthelmintic

resistance occurs (Love 2003). Barrett et al. (2004) have reported of the efficacy of a

specific combination of ivermectin and pratziquantel treating horses with both
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strongyles and tapeworms and they suggest that treated horses are likely to be at less

risk of worm-related disease.

2.5. Enteritis and colitis

Etiology

Enteritis and colitis are conditions in which abdominal pain results from ileus and

functional disorder rather than from mechanical obstruction or ischemia (Lloyd 1988).

Some of the more common known infectious causes of enteritis and colitis include

salmonellosis, antimicrobial-associated colitis, clostridial enterocolitis, Neorickettsia

risticii (Potomac horse fever), proliferative enteropathy (Lawsonia intracellularis),

parasitic enteritis and duodenitis-proximal jejunitis (idiopathic syndrome).

Noninfectious causes include carbohydrate overload, antimicrobial-associated colitis,

right dorsal ulcerative colitis, intoxications, peritonitis, sand enteropathy, inflammatory

bowel disease and alimentary lymphosarcoma (Johnston et al. 1987; Feary et al. 2006).

In a study of Mair et al. (1997), there were documentations of recent management

changes in four horses with enteritis/colitis.

Clinical signs

Clinical features include mild to moderate abdominal pain, depression, pyrexia, reduced

appetite, nasogastric reflux (enteritis), weight loss, diarrhea and/or reduced fecal output,

subcutaneous oedema of the legs and ventral abdomen (colitis), laminitis, elevated heart

rate and/or normal/reduced/increased bowel sounds. Hydration, electrolyte and acid-

base imbalances may be present secondary to the tremendous loss of electrolyte and

fluid intraluminally (Whitlock 1986; Johnston et al. 1987; Lloyd 1988; Feary et al.

2006).

Diagnostic methods

Rectal palpation is relevant and may reveal fluid-distended loops of small intestine in

enteritis. Profuse gastric reflux is typical for enteritis, especially in duodenitis-proximal

jejunitis (Seahorn et al. 1992). In colitis it is usually possible to auscultate the typical

fluid intestinal sounds over the cecum and recognize the fluid-distended large colon on

rectal palpation (Whitlock 1986; Lloyd 1988).  Laboratory evaluation typically reveals
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dehydration, hypovolemia and a low normal or elevated leukogram. Peritoneal fluid

analysis and faecal samples are useful in confirming the exact cause of enteritis or

colitis. Ultrasonography has been suggested to be useful in diagnosing for example the

right dorsal colitis (Jones et al. 2003). Exploratory laparoscopy or laparotomy should be

considered in cases of suspect small intestinal obstruction (Johnston et al. 1987).

Treatment and prognosis

Treatment is in most cases symptomatic and conservative (i.v. fluid administration,

frequent nasogastric decompression, administration of antimicrobials, analgesics and

anthelmintics). Most horses response well to the symptomatic therapy (Johnston et al.

1987; Hillyer et al. 1997; Mair et al. 1997).

2.6. Peritonitis

Etiology

Peritonitis can be either septic or nonseptic in origin and there are many causes of

peritonitis in the horse, including systemic abcessation, parasitism, bowel perforation,

neoplasia, damage to the urogenital tract, penetrating trauma of the abdominal wall and

intra-abdominal surgical contamination (Dyson 1983).

 Incidence of peritonitis causing colic varies. In one study, 106 horses were presenting

chronic colic and 17 (16%) of them was diagnosed peritonitis (Mair et al. 1997).

Hillyer et al. (1997) reviewed a study of 58 horses with recurrent colic but in this

category there was no peritonitis diagnosed. Abnormal peritoneal fluid evaluations were

recorded but the final diagnoses were other than primary peritonitis. No diagnosis was

reached in 16 horses which all had normal peritoneal fluid analysis. Another study had

21 horses affected by peritonitis, 18 of them had suffered colic signs and 9 horses of

these had recurrent or chronic colic. A retrospective case study included 30 horses with

peritonitis and 19 of them had a history of colic of variable duration (Dyson 1983).

Clinical signs

Clinical features generally include pyrexia, abdominal pain (colic), depression, weight

loss, and reduced fecal output or diarrhea (Mair et al. 1997; Dyson 1983).
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Diagnosis

Diagnosis of peritonitis is based on a peritoneal fluid evaluation. Normal peritoneal

fluid is clear, yellow tinged and the total nucleated cell count is 0-5 x 109 cells/l. The

normal total protein concentration should be less than 2.5 g/dl. Three different studies

(Dyson 1983; Mair et al. 1990; Mair et al. 1997) reported that there was abnormal

peritoneal cell count in most horses with peritonitis but no statistical relationship

between the peritoneal cell count and the outcome of the case was seen. The positive

bacterial culture from the peritoneal fluid are considered the standard criterion for the

diagnosis of septic peritonitis but positive results may not always be obtained and the

result can be delayed. Dyson (1983) and Mair et al. (1990) reported a 26 % positive

culture rate and a 15 % positive culture rate, respectively. Concurrent use of

antimicrobial treatment may also produce false-negative results (Mair et al. 1990). Van

Hoogmoed et al. (1999) evaluated the use of peritoneal fluid pH, glucose concentration,

and lactate dehydrogenase activity to differentiate horses with septic peritonitis from

those with nonseptic peritonitis. They reported that peritoneal fluid pH and glucose

concentration can be used to assist in the identification of horses with septic peritonitis.

In this study, horses were determined to have septic peritonitis if cytologic evaluation of

peritoneal fluid revealed bacteria, or if peritoneal fluid bacterial culture results were

positive.  Bacteria were seen on cytologic evaluation of peritoneal fluid in 47 % cases

and a positive bacterial culture of peritoneal fluid was seen in all septic peritonitis cases.

Other diagnostic techniques include physical examination, transrectal palpation, a

complete blood count and total serum protein.

Treatment

Treatment of septic peritonitis includes systemically given broad spectrum antibiotic.

Antimicrobial theraphy should be guided by peritoneal fluid microbial culture tests but

it is not always available when initiating the treatment. Anthelmintics, non-steroidal

anti-inflammatory agents, analgesics and intravenous fluid and electrolyte solutions are

used when necessary. Surgical exploration is indicated when the source of peritonitis is

undetermined. Therapy is continued until a clinical response and improvement in the

laboratory data is achieved (Dyson 1983; Mair et al. 1990).

Prognosis

Dyson (1983) documented that 21 of the 30 horses with peritonitis recovered.
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Altogether 9 horses were euthanized, 7 of which had a history of colic. In determining

prognosis, the presence of bacteria in the peritoneal fluid may indicate severe

compromise to the gut wall and thus a more guarded prognosis.

Mair et al. (1990) reported that twelve of the 21 horses with peritonitis survived after

intensive antibiotic therapy. Nine horses were euthanized, four of which had suffered

chronic colic and four of which suffered recurrent colic. Total of 50 % of the horses

with peritonitis and colic episodes were euthanized. Eight horses were examined post

mortem, three had intestinal perforations, three had inflammatory bowel disease and

two had infective lymphadenitis.

Mair et al. (1997) documented that 11 of the 17 cases with peritonitis and chronic colic

survived. The underlying cause of peritonitis in 10 of these 11 cases remained

undiagnosed.

2.7. Neoplasia

Neoplasia of the gastrointestinal tract and abdominal organs is uncommon in horses

(East et al. 1998).

Etiology

The alimentary form of lymphoma is the most common intestinal neoplasm in horses.

Other reported intestinal neoplasms include adenocarcinoma, leiomyoma,

leiomyosarcoma, myxosarcoma, ganglioneuroma, nerve sheath tumor and carcinoid

(argentaffinoma). The small intestine is the most common location for intestinal

neoplasia, followed closely by the large intestine. Metastasis is commonly observed,

specifically including the regional lymph nodes (Taylor et al. 2006). Taylor et al.

(2006) documented a retrospective study of 34 horses with intestinal neoplasia.

Diagnoses were based on histopathologic findings including alimentary lymphoma (19

horses), adenocarcinoma (11), leiomyosarcoma (3) and leiomyoma (1). Horses median

age was 17 years and 15/34 horses presented with colic. Colic was likely due to the

partial or complete obstruction of bowel lumen by neoplastic tissue. The Arabian breed

was most represented in this study (47%).
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Hillyer et al. (1997) documented in their review of 58 horses suffering from recurrent

colic episodes, that 6 of these horses were diagnosed to have lymphosarcoma. In

retrospective study of 106 horses with chronic colic, 4 were diagnosed with

lymfosarcoma (Mair et al. 1997).

Clinical signs

Clinical signs include weight loss, decreased appetite, intermittent colic, diarrhea, fever,

lethargy, tachycardia and/or tachypnea.

Diagnosis

It is a diagnostic challenge to differentiate intestinal neoplasia from other intestinal

diseases because of the similarity of patients’ history, clinical signs and diagnostic

results. In the majority of cases, definitive diagnosis is made at postmortem

examination, based on histopathologic findings. Other diagnostic techniques used are

rectal examination, routine blood analysis, peritoneal fluid analysis, transabdominal

ultrasound, rectal biopsy and exploratory laparotomy (Taylor et al. 2006). On the other

hand, Tamzali (2006) had surprisingly high diagnostic value of rectal palpation,

peritoneal fluid cytology, gastroscopy, abdominal ultrasonography and organ biopsy.

Treatment and prognosis

The prognosis for long-term survival in horses with intestinal neoplasia is grave. Five

(5) of the 34 (15%) horses were discharged from the hospital after a definitive

histopathologic diagnosis. Three (3) of these 5 were performed surgical resection of the

grossly affected tissue (jejunal adenocarcinoma) and received nonsteroidal anti-

inflammatory drugs and gastroprotectants for a limited period post-discharge. Two

horses discharged with lymphoma were treated with steroidal anti-inflammatories post-

discharge. All five horses were euthanized, one of them 5 years after discharge (Taylor

et al. 2006). Most horses with diagnosis of intestinal neoplasia were euthanized on

humanitarian grounds (Hillyer et al. 1997; Mair et al. 1997).
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2.8. Grass sickness

Grass sickness (equine dysautonomia) is a disease characterized by neurodegenerative

changes in the sympathetic ganglia (Scholes et al. 1993; Milne et al. 1994). Grass

sickness occurs in many parts of Europe, and also in Finland, but its incidence is highest

in Scotland, England and Wales (McCarthy et al. 2001; Milne et al. 1994). Few cases of

a grass sickness-like syndrome known as mal seco are recognized in Argentina, the

Falklands, and Chile. Clinical findings and post-mortem findings of mal seco are similar

to those of grass sickness and it has been suggested that those are the same disease

(Uzal et al. 1992).

Etiology

Grass sickness is a disease of unknown etiology. Many experimental studies have failed

to identify the causal agents of grass sickness. McCarthy et al. (2001) have summarised

several consistently reported risk factors for grass sickness. These reported risk factors

include age, time of year and recent movement to new pasture or premises (Barrett et al.

1992; Gilmour et al. 1974; Doxey et al. 1991b; Wood et al. 1998). It was found that

grass sickness occurs more commonly among horses between the ages of two and

twelve. McCarthy et al. (2001) indicated that grass sickness is rarely detected in foals

and horses less than one year of age. Wood et al. (1998) suggested that older horses

become resistant to grass sickness. It has been reported that there is a seasonal variation

in the incidence of grass sickness (Doxey et al. 1991a; Wood et al. 1998). Although

cases occur in every month of the year, especially April, May and June have been

indicated to be a period of the largest numbers of cases. Horses with access to grass that

have recently moved to new pasture or premises are at greater risk of grass sickness

(Barrett et al. 1992). Also, the disease is more likely to occur on previously affected

pastures than on pastures where grass sickness has never been recorded (McCarthy et

al. 2004a). McCarthy et al. (2004b) demonstrated that low antibody levels to

Clostridium botulinum type C and the type C toxin are associated with increased risk of

equine grass sickness. McCarthy et al. (2001, 2004) are looking for further

epidemiological studies that also investigate immunological and genetic risk factors for

grass sickness.
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Clinical signs

Grass sickness occurs in acute, subacute and chronic forms. Signs in acute and subacute

cases include colic, dysphagia, salivation, gastric distension with spontaneous or

induced reflux of gastric contents (mostly in acute cases), patchy sweating and muscle

tremors. In acute cases, the large colon and proximal small colon may show secondary

impaction with ingesta, which often has a characteristic black coating of changed blood

where it is in contact with the mucosa. In acute form, the symptoms are severe, appear

suddenly and the horse will usually die or require to be euthanized within two days of

the onset. In chronic cases, the signs may develop insidiously, and include

predominantly a rapid weight loss, varying degrees of dysphagia, reduced appetite,

colic, sweating and muscle tremors (Barrett et al. 1992; Milne 1991). Most cases have

also rhinitis, with a crusting of mucoid or mucopurulent material on the mucosa of the

turbinates (Milne 1991).

Diagnostic methods

The diagnosis can only be confirmed by a histopathological examination either of the

sympathetic ganglia (for example coeliacomesenteric ganglion) and/or ileal tissue taken

post mortem, or of the enteric nervous system in biopsies obtained at laparotomy

(Scholes et al. 1993; Milne et al. 1991).  Scholes et al. 1993 suggested in their study

that the demonstration of severe ileal ganglionopathy without significant inflammatory

or other morphological changes, in association with generalised gastrointestinal stasis,

in horses over one year of age is diagnostic for grass sickness. Particular value of ileal

biopsy is in the differentiation of primary ileal impaction from that occurring secondary

to grass sickness, and for the diagnosis of those cases of grass sickness with atypical

clinical signs.

There is no characterized test for diagnosing grass sickness although certain blood test

(catecholamines, haptoglobin, and orosomucoid) and changes in peritoneal fluid are

reported to be useful in supporting the diagnosis in acute and subacute cases (Hodson et

al. 1984; Milne et al. 1990; Milne et al. 1991). Milne et al. (1994) documented 45 cases

of grass sickness during two years. The cases were diagnosed grass sickness on the

basis of the clinical signs and the absence of signs of other disease on rectal

examination. A total of 27 horses with grass sickness did not survive and the diagnosis

was confirmed histopathologically post mortem in all 27 non-survivors.
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Treatment

There is no specific treatment or no prophylactic vaccine available (McCarthy et al.

2004b). Grass sickness may present the dilemma of whether to attempt treatment or to

euthanize the horse. Acute and subacute cases are not usually treated because of the

severity of signs and because these horses rarely, if ever, survive. In severe cases, the

horses should be euthanized on humane grounds. The milder subacute and chronic cases

may be attempt to treat by offering a variety of palatable high energy concentrates and

forages, rugging to conserve body heat and prevent sweating, and frequent grooming

(Milne 1991; Milne et al. 1994). Medicine called cisapride was used as an intestinal

motility enhancement drug in 27/45 cases (Milne et al. 1994).

Prognosis

Milne et al. (1994) illustrated useful prognostic indicators when contemplating the

treatment of a case of chronic grass sickness. These indicators include the degree of

dysphagia, the appetite, the severity of colic, the audibility of gut sounds and the

severity of the rhinitis. In their study 16/45 horses survived and 29/45 were euthanized

immediately or after referral to three months later. Those who did not survive had more

severe dysphagia and colic, the appetite was poorer and the gut sounds were more

severely reduced. Also severe rhinitis indicated a very poor prognosis. Ponies were

over-represented in non-survivors group (16/29) for the reasons not known.
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3 MATERIALS AND METHODS

Inclusion criteria of the horses

The study included total of 12 horses that had suffered from recurrent or chronic colic

within one year. The total of 33 horses were examined in Helsinki University

Veterinary Hospital between May 2004 and October 2005. Ponies, Icelandic horses and

horses that were under two years of age, were excluded. Recurrent colic was

characterized by three or more episodes of colic within one year. Recurrent colic

included chronic colic episodes which were defined here as colic signs observed daily

for three days or more. Inclusion criteria sustained that at least three of the previous

recurrent and chronic colic cases had been treated by a veterinarian. Recorded features,

obtained from the owner, included age, breed, sex, history (colic, weight loss, diarrhea),

use of the horse, housing, feed types and feeding practice, use of the anthelmintics,

dental care, previous diseases and possible symptoms for other diseases.

Clinical examination

A thorough physical examination included dental examination, transrectal palpation,

and orthopedic evaluation. Transrectal palpation was an integral part of the physical

examination to find out any abnormalities such as abdominal masses, thickening of the

intestinal wall, enlargement of mesenteric lymph nodes, intra-abdominal adhesions,

distension of gut (gas, fluid or ingesta) and displacement or torsion. Urinanalysis and

laboratory evaluation of peritoneal fluid, hematology, fibrinogen determination and

serum biochemistry was made to all horses. Fecal analysis for parasites was based on

parasite egg count by flotation technique (Proudman et al. 1992). Serial fecal cultures

for salmonella were performed if horses presented diarrhea.

Ultrasonography was used to determine intestinal motility and possible abnormalities in

both small and large intestine (Reef 1998). Abdominal ultrasonography was also used to

determine and evaluate possible effusions, masses, and diseases associated with the

reproductive tract. Thoracic and abdominal radiographic examination was included to

diagnostic procedures and specifically for detecting intestinal sand accumulations.

Gastroscopy was performed to identify the existence of ulcers, impactions or tumors.

Classification of ulcers (0-4) was used to quantify the severity of ulceration (Murray

1992).
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Rectal biopsy specimens were taken from two different sites of the rectum using a

uterine biopsy forceps for histopathological evaluation (Lindberg et al. 1996). Horses

were sedated when necessary to perform all required diagnostic procedures.

Functional test of intestinal absorption was performed to all horses using a xylose

absorption test after the 14 h fast (overnight, only water allowed). Xylose was given via

a nasogastric tube and blood samples were collected every 30 minute intervals for 4 h

including one sample taken before administration of xylose (zero sample). Samples

were evaluated to reveal possible delayed xylose peak and/or abnormally low xylose

peak. We considered a horse with a peak (reference range 1.33-1.67 mmol/l) in plasma

xylose concentration after 60-90 minutes post administration of xylose as normal

(Roberts et al. 1979).

Treatment

Horses with suspected or confirmed IBD had abnormalities in both xylose absorption

test and rectal biopsy, although some of the horses were treated with corticosteroids

based on clinical findings and either abnormal xylose test or abnormal rectal biopsy.

The treatment protocol included corticosteroids and anthelmintics. Anthelmintic

treatment consisted of fenbendazole at the dose of 10 mg/kg once a day for 5 days

followed by single dose of combination of praziquantel 1.5 mg/kg and ivermectin 200

g/kg on day six. Corticosteroid treatment included prednisolone administrated at the

dose of 1 mg/kg for three weeks. Gastric ulcers were treated with omeprazole.

Follow-up examinations

All the treated horses were followed up and re-examined within three weeks (still on

medications). Physical examination and control tests for previous abnormal findings

were repeated. If there were no abnormalities in re-examination, the treatment was

gradually finished. Horses with abnormalities in re-examination were re-evaluated

based on the severity of abnormalities together with possible clinical symptoms during

the medication (i.e. colic, poor appetite). The treatment was either continued with

prednisolone or changed to dexamethasone depending on the results of the re-

examination. Prednisolone treatment was replaced with dexamethasone if there was no

improvement in the results. Dexamethasone was administrated at the initial dose of 0.1
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mg/kg and the medication was then adjusted based on the condition of the horse. The

horses were re-examined within 1-2 months. All the treated horses were also followed

up after 3-12 months of the beginning of the study by telephone conversation with

owner.

Pathological examination

Three horses were euthanized for humane grounds during the study and one horse died.

All of them were submitted to autopsy.
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4 RESULTS

Recurrent colic affected 12 horses (Table 1.). The breed distribution of horses included

was seven Standardbreds, four Finnhorses, and one Thoroughbred. There were six

mares and six geldings. The mean age of these twelve horses was ten years (range 3-

20).

History of the previous colic episodes included impaction colic in horses 1, 2, 3, 8, 11,

12, sand colic in horses 3 and 6, and enterocolitis in a horse numbered 5.  No specific

diagnosis of previous colic episodes has been found in 4 horses.

Physical examination revealed murmurs in horses 10 and 11, and mild dental

abnormalities were detected in eight cases. Weight loss was seen in 7 horses and these

horses were also included in another study examining chronic weight loss. In laboratory

evaluations horse number 7 had hypoproteinaemia and mild hypoalbuminaemia, and

horse number 10 had elevated fibrinogen. Peritoneal fluid analysis revealed elevated

cell counts in a horse numbered 6. No parasites were found in any horses.

Intestinal motility disorders and thickening of the intestinal wall were detected in an

abdominal ultrasonography in six horses. Decreased large colon motility was found in

horses 3, 4 and 6, and number 6 had also thickened large colon wall. Increased large

colon motility and focal thickening in the small intestine wall was seen in a horse

number 10. Small intestine motility was decreased in a horse number 8. The horse

number 7 had thickening in the small intestine wall and rectal palpation revealed large

colon dilatation with gas and suspected displacement disorder. The horse number 1 had

caecal impaction found in a rectal examination. Only five horses had gastric ulcers

(Table 1). A horse number 8 had evidences of delayed gastric emptying. When first

performing the gastroscopy, it was detected that there was still ingesta in stomach after

the proper fast. This horse had also a delayed xylose absorption peak and decreased

motility of small intestine.
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The results of the xylose absorption test included either normal, delayed xylose

absorption peak or abnormally low xylose peak value (Table 1).

Histological changes in rectal biopsies were found in 9/12 horses (Table 1). Overall,

there were 6/9 horses with mild histological findings and 3/9 horses with moderate

histological changes. Of these, only mild eosinophilic infiltration of the mucosa was

found in 3/9 cases and 1/9 had mild lymphoplasmacytic cell infiltration of the mucosa.

Both lymphoplasmacytic and eosinophilic cells in the mucosa were found in 2/9 horses.

Moderate mucosal and submucosal findings including lymphoplasmacytic and

eosinophilic cells were detected in 3/9 cases including one of the cases having also

small connective tissue scars in the mucosa.

The diagnosis was reached in 10/12 horses. Eight horses had IBD, three of which had

also gastric ulcers (Table 2). The horses numbered 2 and 9 had gastric ulceration in their

diagnosis, of which horse number 9 had also suspected IBD with mild abnormalities in

rectal biopsy. No diagnosis was reached in horses 3 and 5.  A horse number 5 had

suspected IBD with only mild changes in rectal biopsy. A horse number 3 had

abnormalities in both rectal biopsy and xylose absorption test but was not treated for the

reason unknown.

The re-examinations of rectal biopsy, xylose absorption test and/or thickness of the

intestine wall of all eight horses which were treated by the protocol are summarized in

Table 2.
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5 DISCUSSION

The number of horses suffering from recurrent/chronic colic was fairly small in this

study. This influences on the difficulty to make certain conclusions of specific features

causing recurrent or chronic colic. Statistical analyses were not considered to be reliable

because of the small amount of the cases with similar symptoms or clinical findings.

There is also little published information on chronic and recurrent colic in horses, and

therefore it is difficult to compare the diagnostic methods and final results of different

studies.

Considering the risk factors for recurrent and chronic colic, we did not seem to have any

associated features. There were no clear differences in management or feeding practices

in our study population. According to the previous studies, it would be expected that

recent changes in management or feeding practices would increase the risk for colic.

When identifying the risk factors for chronic and recurrent colic, it must be in mind that

risk factors likely vary by type of colic. The mean age in our study population was 10

years and similar finding was made by Cohen et al. 1996, when they examined risk

factors especially for recurrent colic and chronic, intermittent colic. According to the

previous studies, the geographic location of the study population (climate, soil and

specific types of feed) may influence to the clinical findings and results of the studies of

recurrent and chronic colic horses among other types of colic (Rollins et al. 1979;

Proudman 1991; Cohen et al. 1996; Cohen 1997; Hillyer et al. 2001). We did not reveal

any specific feature of soil type to be associated with chronic or recurrent colic and the

climate is quite similar allover the country.

The diagnostic methods performed in our study have commonly been used in several

different studies. Mair et al. 1997 and Hillyer et al. 1997 have retrospectively reviewed

larger populations of chronic and recurrent colic cases, 106 and 58 horses, respectively.

They found out the fact that there are many different diseases presenting with similar

clinical signs, and physical and laboratory examinations often identify only nonspecific

abnormalities. In both studies most of the horses were performed the diagnostic

procedures similar as ours, but the exploratory laparotomy or laparoscopy was used

more commonly to achieve the final diagnosis. Especially in the cases where the rectal

abnormalities and possible laboratory evaluations were nonspecific, the final diagnosis
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was often only reached by exploratory laparotomy. Histopathology of bowel wall

biopsies (or other suspected organ) was also performed when necessary, mostly during

the surgery. Altogether, in 9 and 16 horses, respectively, the diagnosis remained

unknown. However, Hillyer et al. (1997) had spasmodic colic as the most common

diagnosed cause of recurrent colic. Is spasmodic colic a specific diagnosis or should we

investigate it more to find out the exact pathophysiology before we can use spasmodic

colic as a final diagnosis?

In our study population, the inflammatory bowel disease (IBD) was the most common

diagnosed cause of chronic and recurrent colic. Weight loss was presented in most of

the IBD horses and it is well known to be one of the most common clinical signs,

among  colic,  associated  with  IBD  (Scott et al. 1999; Schumacher et al. 2000).

Hypoproteinemia and hypoalbuminaemia, typically seen in horses with IBD (Sweeney

et al. 1986; Schumacher et al. 2000), were not detected in our study population, except

in one case the serum protein was decreased and albumin mildly decreased. This could

be explained by the fact that this horse had post mortem confirmed changes in the small

intestine including thickening of the small intestine. Most of the horses in our study

were LPE or EC/IFEE forms of IBD and the mucosal changes in rectal biopsies were

only mild to moderate. According to the previous studies, the hypoproteinemia and

hypoalbuminaemia are not consistently found in LPE or EC/IFEE (Schumacher et al.

2000). Weight loss and chronic GE syndrome are commonly associated to protein-

losing enteropathy and malabsorptions of nutrients, including glucose (Pass et al. 1982;

Scott et al. 1999; Schumacher et al. 2000).

The amount of abnormalities in oral xylose absorption test was high in our study. It is

reported that there must be considerable morphological and/or functional change at the

mucosa or submucosa of small intestine before the absorption curve will be altered

(Mair et al. 1991). We performed the rectal biopsy and found out mild to moderate

changes in rectal mucosa and submucosa, but changes in rectal biopsies can not be

directly correlated to the changes in proximal gut segments (Lindberg et al. 1996). The

sensitivity of xylose absorption test is low and it is not a diagnostic test, but it can aid in

the localization of an intestinal disorder particularly if combined with an oral glucose

tolerance test (OGTT). These both tests are also providing a helpful prognostic guide

during functional recovery (Roberts 1979). It is recommended that xylose absorption
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test or OGTT should be repeated if the results fall within questionable range and

particularly in cases that have no other findings compatible with small intestinal

malabsorptions (Tamzali 2006).

Our reports of abnormalities in intestinal motility or thickness of the intestine wall with

IBD horses were similar to other reported study (Scott et al. 1999). Abnormal intestinal

motility and abnormal thickness of the intestine wall are reported to be associated with

IBD (Scott et al. 1999). Horses with abnormal findings in the motility of the intestine

and/or thickness of the intestinal wall of study population were detected only by

ultrasonography, not rectally. Most of the horses had also abnormal rectal biopsy and

abnormal xylose absorption test and were diagnosed IBD.

No IBD-related abnormalities were detected by rectal palpation. The rectal palpation is

relevant part of the diagnostic procedure in recurrent and chronic colic horses,

particularly in ruling out the differential diagnosis. Despite the results of our study,

rectal examination may reveal abnormal findings that support the suspect of the IBD

and justify the performing of further more specialized tests. Scott et al. 1999 for

example reported of distended small intestine in 45 % of IBD horses in their study. One

of the clinical signs associated with IBD is diarrhea, but only two horses of our cases

had unstructured feces, although few horses had a mention of diarrhea in history data.

Abnormal rectal biopsies were found in surprisingly high number of horses in our study

comparing to other studies (Schumacher et al. 2000), especially when most of the cases

in our study were LPE or EC/IFEE. IBD is known to be a histopathological diagnosis

and should be based on surgical biopsy during explorative laparotomy/laparoscopy,

necropsy or rectal biopsy. Exploratory laparotomy or laparoscopy are the methods of

achieving a precise diagnosis, but are expensive and rarely performed only to achieve a

full thickness intestinal biopsy. Biopsy is not routinely performed at the surgery unless

there is a suspicion of possible changes and this may also influence the final diagnosis

of different studies. For example, ileal specimens are relevant to the diagnosis of equine

dysautonomia (grass sickness). In our study, the clinically affected horses with IBD had

higher prevalence of abnormal rectal biopsies that would have been expected based on

the results of Lindberg et al. 1996. Many of the horses in our study population had mild

changes in rectal biopsies and were still diagnosed IBD. This could at least partly
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explain the high number of positive rectal biopsies. Lindberg et al. 2000 documented a

study correlating results of rectal biopsy with intestinal disease of horses suggests that

lymphoid and plasma cells may occur in rectal tissue in many intestinal diseases,

including granulomatous disease, cyathostomosis, and malignant lymphoma, and

therefore finding lymphocytic-plasmacytic proctitis, particularly if mild, may not justify

a diagnosis of LPE. Eosinophilic infiltrates are also difficult to interpret as there is a

high prevalence of mild subclinical intestinal infiltrations (Schumacher et al. 2000).

Eosinophils are usually associated with an immediate-type hypersensitivity reaction and

infiltrate tissue in response to the presence of a wide variety of antigenic stimuli

(Southwood et al. 2000). Inflammation cell infiltrations in the rectal mucosa/submucosa

should also be sufficiently diffuse to allow extrapolation to similar large and, even small

intestinal changes (Ricketts 1996). Another explanation for the high number of positive

rectal biopsies in our study could be the fact that pathological assessments vary

considerably as a result. One important criterion for IBD diagnosis is increased

infiltration of the lamina propria by eosinophils, plasma cells, lymphocytes or

macrophages, but this is difficult to assess without knowledge of the normal immune

cell populations and potential for individual variation. Packer et al. 2005 established

quantitative data on normal immune cell populations in the jejunum of horses without

enteric disease. They documented significantly higher counts of plasma cells, B

lymphocytes and eosinophils in the intercryptal than in the villous region in the

jejunum. Further work will be needed to analyze other small and large intestinal

segments to achieve the possible relationship between for example small intestinal and

rectal mucosal immune cells. This would improve the reliability of rectal biopsy in

investigating enteric disease including IBD.

Parasites were not detected in any horses of our study population. New diagnostic

methods with improved sensitivity have been developed and published and this needs to

be considered when interpreting and comparing the results. Mild eosinophilic

infiltrations in the intestinal lamina propria in horses without clinical evidence of

intestinal disease could be explained by intestinal parasite burdens of varying severity

(Packer et al. 2005). Nonetheless, Scott et al. 1999 documented no evidence of

parasitism in 82 % of study population despite the fact that all horses had eosinophils in

intestinal lesions.
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Gastric ulcers were diagnosed in only five cases. Most of the horses in our study

population were in light exercise in a time of examination, partly because of the chronic

nature of the disease. There is contradictoriness of statements of studies concerning the

influence of exercise in developing gastric ulcers in horses (Dionne et al. 2003; White et

al. 2007) and it is not possible to make direct conclusions of associations between

gastric ulcers and exercise based on our data.

The outcome of the IBD horses of the study population could have been proved by

surgical intervention at least in few cases. These horses did not respond to corticosteroid

treatment and were euthanized. However, many of the horses responded to

corticosteroid treatment at first and only few had recurrent colic episodes after treatment

was discontinued. Schumacher et al. (2000) reported that the high prevalence of

subclinical intestinal infiltration with eosinophils supports the belief that EC/IFEE

syndrome of IBD is a clinically manageable syndrome. Scott et al. (1999) and

Schumacher et al. (2000) have also reported that the best results in treatment of IBD are

accomplished with resection of grossly affected intestine and administration of

corticosteroids.

In conclusion, surprisingly high number of our horses suffering chronic and/or recurrent

colic was affected by inflammatory bowel disease. All the performed diagnostic

procedures were indicated to evaluate the causes of recurrent and chronic colic. In some

cases of IBD rectal biopsy is a useful diagnostic procedure but more histopathological

analysis needs to be done to achieve a reliable and unify assessment as a result.
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