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Evaluation of the foal with colic. Unfortunately, similar to adult horses, colic is a 
common presenting complaint for foals of all ages. Ultimately, many of our guiding 
principles for evaluating adult horses for colic hold true for evaluating a foal with colic 
except that we are hindered by our inability to safely perform an abdominal palpation per 
rectum.  

The first step is to gather a careful history on the foal including signalment, days of 
gestation at time of birth (if the foal is still a neonate), whether meconium has been 
passed, if the foal has passed manure (and consistency) and whether or not the foal is 
urinating. Several types of foal colic (i.e. meconium impaction, ileus due to neonatal 
maladjustment syndrome) can be moved up or down your differential list based on this 
information. This is also a good time to inquire regarding what the client defines as “colic” 
or the behavior that has resulted in them calling you to the farm. In addition to the typical 
behaviors that we associate with colic in adult horses (pawing, rolling, anorexia etc.) other 
common signs of colic in the foal include bruxism, ptyalism and quietly laying in dorsal 
recumbency.   

The second step, like always, is to perform a careful physical examination. It warrants 
mention that although it is easy to assume that the foal is showing signs of colic due to 
gastrointestinal disease (and you will be correct >90% of the time) there are other reasons 
that a foal may show signs of colic as they are unable to differentiate between areas of 
discomfort including thoracic disease, uroabdomen or hepatic disease. Ultimately, we are 
trying to answer several questions with our examination: (1) Is the cause of this foal’s 
colic surgical or can it be managed medically and (2) which part of the GI tract appears 
to be affected (i.e. small intestine vs. large colon). The most important indicator that a foal 
should be considered for surgical exploration, regardless of the cause of the colic, is pain 
that is not responsive to reasonable analgesia. Other important indicators of a potential 
surgical problem include severe gas distention of the intestinal tract. The following are a 
few points to pay special consideration to with your physical examination that may help 
re-order your differential list.  

Degree of pain: Foals are suggested to be a bit more dramatic in displaying signs of colic 
than the adult horse, however as previously mentioned foals with severe and persistent 
signs of colic that are not responsive or well controlled with analgesia warrant abdominal 
exploration. Taking a foal to colic surgery is never a fun decision, particularly with 
heightened concerns regarding adhesion formation, however delaying surgical 
exploration and correction for a strangulating lesion will only worsens the prognosis.  

Rectal temperature: The presence of an increased rectal temperature/fever is indicative 
of an inflammatory of infectious process which can be localized such as colitis or systemic 
such as sepsis. Whereas hypothermia should make the veterinarian concerned regarding 
severe systemic compromise due to septic shock which could be associated with 
devitalized intestine when observed with signs of colic.  



Heart Rate: Most foals with colic will be tachycardic which may be due to a combination 
of pain, systemic inflammation or dehydration. The absolute number is less helpful in foals 
versus adult horses. However, as with adults, significant tachycardia should prompt 
passage of a nasogastric tube to ensure that the tachycardia is not due to gastric 
distention which could lead to gastric rupture before completion of the physical 
examination.  

Respiratory Rate: Tachypnea can be a sign of pain in the foal, but foals with tachypnea 
should also be evaluated for non-gastrointestinal signs of colic as previously mentioned. 
If the foal is significantly gas distended it also warrants consideration that the foal may be 
tachypneic or dyspneic due to increased pressure due to the gas distention against the 
diaphragm making it challenging for the foal to appropriately ventilate.  

Mucus membrane color: Significant alterations in mucus membrane color consistent with 
endotoxemia (hyperemia with a so called “toxic line”) should alert the veterinarian to be 
concerned regarding significant compromise which may include causes such as intestinal 
strangulation or severe enterocolitis.  

Borborygmi: Absent gastrointestinal sounds are concerning for intestinal obstruction, 
whereas increased borborygmi are more consistent with colic signs due to hypermotility, 
which are more likely to resolve with supportive care.  

Abdominal distention: Foal abdomens are more compliant that adult abdomens, making 
it easier to assess degree of abdominal distention. Significant abdominal distention is 
concerning for an intestinal obstruction.  

Temperature of distal extremities: Hypothermia and cold distal extremities have been 
demonstrated to be poor prognostic indicators in sick foals (1,2). This likely is due to their 
representation of peripheral vasoconstriction due to severe vascular compromise.  

Digital rectal exam: This can be of importance for several reasons. First, if the foal has 
not been observed to pass meconium in addition to a meconium impaction (most 
common), congenital abnormalities such as atresia ani, recti and coli should be 
considered. Ability to fully insert your finger rules out atresia ani and the presence of fecal 
material makes atresia coli and recti less likely. Occasionally, solid meconium material 
can be appreciated at the tip of the palpator’s finger in foals with a meconium impaction.  

Additional diagnostic tools for foals with colic:  

(1) Transcutaneous thoracic and abdominal ultrasound, as with the adult horse, can 
be very useful in foals with colic. The thoracic cavity should be, at least briefly, 
evaluated to ensure that there is not significant free fluid within the thorax or 
evidence of intestinal viscera or abdominal organs due to a diaphragmatic hernia. 
Within the abdominal cavity, transcutaneous ultrasound can be used to evaluate 
for intestinal motility, the presence of thickened intestinal walls, increased free 
peritoneal fluid and meconium (hyperechoic mixed echogenicity) within the distal 
colon.  

(2) Radiographs: Abdominal radiographs have their place in evaluation of the neonatal 
foal and can be performed with a standard ambulatory generator (unlike adult 



horses). Radiographs of the caudal abdomen can be particularly helpful in 
conjunction with a pneumogram to identify a meconium impaction or with contrast 
(barium enema) in attempt to identify an obstruction or evidence of atresia recti or 
coli. 

(3) Abdominocentesis: As with adult horses, this can be a very useful diagnostic to 
determine whether or not there is vascular compromise or ischemic intestine or 
evidence of a chylous peritoneal effusion. The author prefers to perform this test 
with a teat cannula in foals to decrease the likelihood of bowel peforation. Useful 
information from the abdominal fluid includes color, peritoneal fluid lactate 
compared to peripheral lactate, peritoneal glucose compared to peripheral glucose 
and potentially cytology to evaluate for evidence of septic peritonitis (intracellular 
bacteria) and to confirm a chylous effusion if suspected.  

(4) Nasogastric intubation: As with adult horses this is both diagnostic and therapeutic. 
Obtaining net gastric reflux is consistent with small intestinal obstructive disease, 
which can be physical (i.e. strangulating lesion, ascarid impaction) or functional 
(i.e. ileus) in nature.  

(5) Blood work: Although blood work (complete blood count, serum chemistry, 
peripheral lactate, packed cell volume, total solids) can help you tailor treatment 
for the foal (i.e. identify electrolyte abnormalities, evaluate renal function etc.) it will 
not be pathopneumonic for any one type of colic.  

Treatment: The following are some general guides to treatment for common causes of 
colic in the foal. However, at the end of the day several themes remain: (1) If you cannot 
control the pain, an abdominal exploration is warranted and (2) treat the patient not the 
number.  

Meconium impaction: Meconium, or a foal’s first fecal production, is a combination of 
glandular secretions, mucus, bile, digested amniotic fluid and epithelial cells that should 
be passed within the first several hours of life. Foals with a meconium impaction are 
typically <48 hours of age, straining to defecate and have a history of not passing 
meconium or passing only a small amount. You may be able to identify the meconium 
impaction either via ultrasonographic evaluation (hyperechoic heterogenous material in 
the colon), radiographically (potentially aided by an air pneumogram) or digitally. The 
majority of meconium impactions can be resolved by use of enemas. Prior to evaluation 
many foals have received enemas by their owners. As part of the history it is important to 
note the number as many over the counter enemas are “fleet enemas” which have a large 
concentrate of phosphorus that can be absorbed across the rectal mucosa and lead to 
hyperphosphoatemia. As a general rule of thumb a foal should not receive more than two 
phosphate containing enemas per 24 hours period. Gravity flow enemas with warm soapy 
water can also be attempted but may result in proctitis or rectal mucosal irritation leading 
to continued straining after the meconium impaction is resolved. With the advent of the 
acetylcysteine retention enema the vast majority of meconium impactions are resolved 
medically (3). An acetylcysteine solution can be created by combining 8 grams of 
acetylcysteine with 20 g of baking soda and 200 ml of water. With the foal in lateral 
recumbency (which many times requires sedation) a 30 fr foley catheter with a 30 ml 
balloon is inserted 2.5-5 cm per rectum, inflated and the acetylcysteine solution infused 



via gravity flow and allowed to sit for 30-45 minutes. This can be repeated up to three 
times every 12-24 hours until resolution.  

Atresia recti, coli or ani: A congenital abnormality should at least be considered for any 
neonate that shows signs of colic and has not passed any manure. Typically, these foals 
are also significantly gas distended. A common finding on examination or during attempt 
to resolve a possible meconium impaction (another valid differential for a gas distended 
neonate that has not passed meconium) is a lack of fecal material (or fecal colored water) 
on digital rectal exam and/or after performing an enema). Atresia ani will be obvious when 
attempting digital examination, but atresia coli and recti can be harder to identify. These 
abnormalities may be detected using either radiographs after a barium retention enema 
and/or colonoscopy which reportedly is facilitated by the use of N-butylscopolammonium 
bromide (Buscopan) (4). Ultimately, many of these foals are diagnosed at the time of 
surgical exploration.  

Ileus as part of neonatal maladjustment syndrome: Ileus or decreased (small) intestinal 
motility can be a component of neonatal maladjustment syndrome. The exact cause of 
this in such foals is unknown but may be in part due to some degree of an ischemic lesion 
compromising bowel integrity and function. Foals with ileus, similar to adults, will begin to 
show signs of colic in correlation with gastric distention secondary to ileus and 
accumulation of gastric reflux. Passage of a nasogastric tube and removal of the excess 
gastric fluid typically results in improvement or resolution of signs of colic. 
Transcutaneous abdominal ultrasound will reveal hypo- to amotile small intestine. Unlike 
foals with a small intestinal strangulating lesion, if an abdominocentesis is performed, the 
peritoneal fluid should be of normal color with a peritoneal lactate that is commiserate 
with systemic lactate. Treatment is supportive in nature: (1) maintain gastric 
decompression via nasogastric intubation and removal of accumulated fluid, (2) provide 
the foal with intravenous fluid support to maintain hydration and nutrition and (3) stop 
enteral nutrition until the foal has clinically improved and then slowly and gradually begin 
to reintroduce controlled feedings  

Chyloabdomen: Chylous peritoneal effusion is the result of lymph fluid accumulation due 
to leakage of the lymphatic system which can lead to colic signs due to peritoneal irritation 
or potentially as the result of other causes of colic in the neonatal foal. Transcutaneous 
abdominal ultrasound often yields an increased volume of hypoechoic free peritoneal fluid 
and upon abdominocentesis odorless white to slightly yellow opaque fluid is obtained. 
Biochemical analysis of the fluid will reveal increased triglycerides and cytological 
examination is consistent with a predominantly lymphocytic population. Identification of a 
chylous effusion in and of itself is not an indicative of needing surgical exploration, 
however persistent signs of colic that are unresponsive to analgesia are candidates for 
surgical exploration to rule out other complicating factors.  

Enterocolitis: Foals with enteritis and/or colitis can show rather significant signs of colic. 
Evidence of enterocolitis includes fever, development of diarrhea (colitis) and gastric 
reflux (enteritis). Treatment is largely supportive in nature and will be discussed in greater 
detail in a separate section but in general includes: (1) broad spectrum antimicrobials to 
prevent general and/or localized sepsis due to translocation of intestinal bacteria across 



the damaged intestinal epithelium, (2) targeted antimicrobial therapy if indicated or 
suspected (i.e. diarrhea due to Clostridial toxins), (3) fluid therapy (crystalloid and/or 
colloid if needed), (4) analgesia and/or anti-inflammatory medication, (5) potentially 
withholding milk due to secondary lactose intolerance for 24-72 hours.  

Strangulating lesions of the intestinal tract: Unfortunately, even foals are susceptible to 
strangulating lesions of the small intestine (example, mesenteric volvulus) and rarely 
large colon displacement and even volvulus. In addition to pain that is not responsive to 
analgesia, foals with strangulating lesions may show signs of shock, distended amotile 
small intestine (with small intestinal strangulations) and abdominocentesis will yield 
abnormally colored peritoneal fluid (typically pink to red in color) with a high total protein 
and typically a peritoneal fluid lactate that is greater than the peripheral lactate. As with 
adults, foals that are suspicious of having strangulating lesions of the small intestine are 
in need of surgical exploration and correction if possible.  

Intussusception: Jejuno-jejunal intussuceptions are the most commonly reported 
intussusception in foals. Foals, similar to those with strangulating lesions of the small 
intestine, have pain that is not responsive to analgesia, may have gastric distention due 
to obstruction at the intussusception and may have abnormal peritoneal fluid. Given that 
the “strangulated” piece of intestine is contained within another segment of intestine the 
peritoneal fluid may be slower to reflect changes consistent with devitalized intestine. 
Intussusceptions are frequently identifiable via transcutaneous ultrasonography as a 
“bulls eye” lesion (intestine within intestine). Interestingly, Abraham and colleagues 
reported identifying transient intussusceptions via transcutaneous abdominal ultrasound 
in 10 of 18 clinically normal Standardbred foals (5). Despite this, when such a lesion is 
found in foals showing clinical signs of colic which is not responsive to analgesia 
abdominal exploration (for correction) is warranted. 

Gastric ulceration: Gastric ulcers can result in significant recurrent signs of colic in foals 
and can be diagnosed via gastroscopy. Treatment can include the use of proton pump 
inhibitors (omeprazole) (6), sucralfate and prokinetics to increase gastric emptying.  

COLITIS  

Diarrhea is a potentially serious problem that has been associated with significant 
morbidity and mortality (7). In addition to complications secondary to fluid loss via diarrhea 
several other potentially serious sequelae can occur. Causes of colitis (such as rotavirus) 
that result in destruction of the villus tip also result in destruction of important enzymes 
such as lactase, effectively rendering the foal lactose intolerant until the villus tips have 
been restored. Given the lactose-rich diet of foals this can result in worsening of the 
diarrhea and colic signs due to gas production of fermenting lactose even when the 
primary cause is resolving. Second, regardless of the cause, diarrhea is associated with 
inflammation of the intestinal tract which leads to damage of the intestinal epithelial 
barrier. When the intestinal epithelial barrier is damaged this allows normal intestinal 
bacteria to translocate across the intestinal wall putting the foal at risk for secondary 
generalized and/or localized sepsis. In fact, in one study over 50% of foals with diarrhea 



were bacteremic based on blood cultures at the time of admission (8). Below we will 
discuss several common causes of diarrhea in foals followed by treatments.  

Common causes of diarrhea in the foal:  

Diarrhea associated with neonatal maladjustment syndrome: As with ileus discussed in 
causes of colic in the foal, foals with neonatal maladjustment syndrome may have 
diarrhea that is hypothesized to be due to hypoxic injury of the gastrointestinal tract 
leading to ischemic damage to the villus tips (resulting in malabsorption) of the small 
intestine and crypts.  

Necrotizing enterocolitis (NEC): NEC is serious and often fatal in foals, but luckily (unlike 
human infants) is only sporadically reported in foals (9). NEC is likely multifactorial but 
ultimately results in disruption of the intestinal barrier leading to infection of the intestinal 
wall with anaerobic bacteria leading to gas production within the intestinal wall and death 
of the associated intestinal segments.  

Rotavirus: Rotavirus typically affects foals that are 5-35 days of age. Rotavirus infects the 
villus tips, eventually resulting in denudation of the tips leading to decreased small 
intestinal absorption and malabsorptive diarrhea. Additionally, given that the primary site 
of replication and thus destruction is the villus tips, diarrhea secondary to lactose 
intolerance is a common secondary complication.  

Toxin producing Clostridium difficile and perfringens: Of note the toxins, rather than the 
actual bacteria, are responsible for gastrointestinal disease which can make diagnosis 
challenging, albiet made easier in recent years by the introduction of multiplex enteric 
disease PCR panels that include known or suspected toxin producing genes. The 
development of disease due to toxin producing strains of C. difficile and C. perfringens is 
thought to be multifactorial and associated with prior use of antimicrobials and stressors 
such as hospitalization, travel and weaning. Diarrhea due to Clostridial toxins should be 
suspected when the diarrhea is hemorrhagic in nature. Currently, C. difficile toxins A and 
B are believed to be pathogenic and are included on many commercial enteric disease 
panels via PCR or ELISA detection. C. perfringens toxins A, C and NetF are also 
suspected to cause intestinal disease leading to enterocolitis in foals and adults and are 
included on some commercial panels. Unfortunately, additional toxins are suspected to 
play a role but have not yet been elucidated and thus are not included on commercial 
enteric disease panels which likely results in failure to diagnose some foals with diarrhea 
due to Clostridium toxin production.  

Salmonella spp: As with adults, Salmonella spp. are a concern for not only causing 
diarrhea in foals but also their associated biohazard risks. Foals shedding Salmonella 
spp. have been implicated in more than one major hospital Salmonella outbreak (10). 
One of the many frustrating things about Salmonella is the incidence of seemingly healthy 
carriers that can shed Salmonella spp which go on to infect and cause disease in other 
patients. Thus, whenever a foal tests positive for Salmonella spp. in addition to instating 
appropriate biosecurity protocols it is also prudent to test the mare.  



Dietary indiscretion: As foals age they become more curious and are apt to try things that 
they probably should not which can result in mechanical irritation to the intestinal tract 
leading to inflammation and diarrhoea. Some examples include sand or gravel and 
netting. Sand or gravel can easily be identified in the colon on abdominal radiographs. 
Consumption of netting or bailing twine, in addition to intestinal irritation, can also result 
in intestinal obstruction which may require surgical intervention.  

General treatment for foals with diarrhea 

(1) Broad spectrum antimicrobials: Foals with diarrhea should be placed on broad 
spectrum antimicrobials due the high likelihood of intestinal bacteria translocation 
leading to generalized and/or localized (i.e. synovial sepsis or osteomyelitis) 
sepsis.  

(2) Metronidazole: If Clostridial toxin associated diarrhea is suspected based on the 
presence of hemorrhagic diarrhea, history on the farm and/or positive toxin testing 
on the affected foal the use of metronidazole may be indicated. Pharmaokinetic 
studies indicate that for foals <10 days of age metronidazole should be 
administered at a rate of 10 mg/kg PO or IV q12h and for foals greater than 10 
days of age the dose is increases to 15 mg/kg PO or IV q12h (11). For foals with 
significant intestinal disease, the author prefers to use IV dosing when able due to 
concerns regarding adequate absorption in the face of significant intestinal 
epithelial damage.  

(3) Crystalloid fluid therapy: Dehydration is a significant challenge in foals with 
diarrhea both due to the potentially explosive losses as well as potential decreased 
ability to absorb fluids enterally. Thus, intravenous fluid therapy is frequently 
indicated. The patient should be carefully monitored (USGs, physical examination, 
PCV/TP) to guide fluid therapy to balance providing the foal with sufficient fluid 
support without providing fluids in excess.  

(4) Colloid therapy: The use of synthetic vs. natural colloids is of significant debate in 
human and veterinary literature. To date, other than their use for providing 
immunoglobulins in the face of failure of passive transfer, the use of synthetic vs. 
natural colloids vs. crystalloids has not been evaluated in foals. When fluid loss is 
complicated by hypoproteinemia, decreased colloid oncotic pressure (COP) in 
combination with increased capillary permeability makes volume resuscitation with 
crystalloid fluids challenging. A bolus of crystalloid fluids may initially expand 
intravascular volume; however, beneficial effects are short-lived in the face of 
decreased COP. Consequently, colloids are commonly administered to patients in 
an attempt to stabilize hemodynamic status. A recent retrospective study 
comparing synthetic vs. natural colloids in adult horses with enterocolitis 
suggested that survival of adult horses receiving natural colloids was improved 
compared to horses receiving synthetic colloids (12).  

(5) Parenteral Nutrition: Unfortunately, in many instances foals may need to be kept 
from nursing to provide the foal with “intestinal rest” for a (hopefully) short period 
of time. In humans, literature would suggest that return to at least a small amount 
of enteral nutrition as soon as possible is desirable in order to provide the 
enterocytes with nutrition however in the acute period enteral feeding may result 



in significant colic. While a foal is being held off feed it is ideal to provide the foal 
with some form of parenteral nutrition (partial or total), particularly if the foal will be 
held off of feed for more than 24 hours.  General guidelines for parenteral nutrition 
in the neonate are provided elsewhere in the conference notes. The use of lactase 
(1 tablet q3-8 hours or per feeding) may be considered in foals that are suspected 
to have temporary lactose intolerance due to villus tip destruction.   

(6) Analgesia: Foals with enterocolitis may show mild to significant signs of colic likely 
associated with inflammation of the intestinal tract. Depending on the degree of 
pain analgesia can be provided in the form of butorphanol, a continuous rate 
infusion of lidocaine and/or judicious use of a non-steroidal anti-inflammatory 
medication such as flunixin meglumine or meloxicam. Given deleterious the effects 
of NSAIDs on prostaglandin production and the potential impacts on intestinal 
epithelial health and restitution/healing NSAIDs should only be used sparingly if 
absolutely needed. 

(7) Probiotics: Probiotics are frequently sought after in effort to restore a “healthy” 
intestinal microbiome and resolve potential dysbiosis. Unfortunately, to date, there 
is much work to be done evaluating probiotics in horses. However, at this time, of 
the two large scale prospective studies evaluating the use of probiotics in foals 
both studies found that the use of probiotics in foals was significantly associated 
with the development of diarrhea and the need for veterinary intervention (13,14). 
Therefore, until more research is available, at this time the author avoids the use 
of probiotics in foals.   

(8) Proton pump inhibitors: The use of proton pump inhibitors for gastric ulcer 
prophylaxis in foals is controversial. Gastric ulcers are a serious problem in foals. 
However, the use of proton pump inhibitors has also been associated with the 
development of diarrhea in hospitalized foals (15). Thus, when it comes to PPIs, 
the author believes that multiple factors should be taken into consideration 
including severity of primary disease, expected period of time for the foal to be held 
off nursing and overall clinical picture.  

(9) Anti-diarrhea agents such as Biosponge®:  The use of di-tri-octahderal smectite 
and other similar products are frequently used in attempt to decrease fecal water 
and/or reduce toxin absorption. The literature regarding such products is sparse, 
however there is some in vitro evidence to suggest that di-tri-octahderal smectite 
may have some clostridial toxin neutralizing properties (16). Care should be 
exercised with their use however, as anecdotally their use has been associated 
with the development of constipation in foals.  

In summary, at the end of the day, regardless of the cause of diarrhea the goal is to 
prevent secondary sepsis due to breakdown of the intestinal barrier, provide the foal with 
necessary fluid and nutritional support during the convalescent period while the intestinal 
epithelium heals and implement biosecurity measures when necessary to limit the spread 
of disease.  
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