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Colic surgery: sutures or staples?
Customarily, veterinarians close the 

intestinal wall following colic surgery in 
horses using either sutures or staples. But 
which is best? According to Julie Rosser, 
DVM, it’s a tie: Staples are just as effective 
as the traditional method of hand-sewing 
the intestine closed with suture material in 
one common colic surgery procedure.

“Incising into the intestines at the part 
of the gastrointestinal tract called the pel-
vic flexure is a fairly routine procedure 
performed during exploratory surgeries 
in colicky horses,” said Rosser, of the Uni-
versity of Wisconsin-Madison. “Tradition-
ally, surgeons sewed the intestinal incision 
closed in two layers using an absorbable 
suture material.”

Over the past few decades, surgical sta-
plers have become increasingly popular 
because they make a surgeon’s job easier 
and decrease tissue trauma and surgery 
time. Despite the fact that they’ve been 
embraced by veterinary surgeons world-
wide, their efficacy for closing the equine 
pelvic flexure had not been studied.

Rosser reviewed the medical records 
of 84 horses who underwent a pelvic flex-
ure enterotomy (i.e., their intestines were 
incised). Surgeons had stapled closed 70 
horses’ intestinal incisions and sutured the 
remaining 14. Key findings included:
■  Both groups of horses had similar rates 

of postoperative complications; and
■  In total, 77 of the 84 horses survived to 

discharge from the hospital. There was 
no difference in survival rates between 
the staple and the suture groups.
“Stapling closed the pelvic flexure dur-

ing colic surgery is as safe as hand-sewing 
the intestine closed,” concluded Rosser.

Fenbendazole & resistant Ascarids
Foal owners need to be especially mind-

ful of Parascaris equorum, commonly 
known as ascarids, the most dangerous 
worms found in these youngsters, ac-
cording to D. Craig Barnett, DVM, senior 
equine technical services veterinarian for 

Intervet-Schering Plough Animal Health 
(ISPAH). He reported that ascarid popu-
lations at several breeding farms have 
 developed resistance to ivermectin and 
moxidectin, drugs which are commonly 
used to treat these worms, and research-
ers are trying to determine the best way to 
deal with the problem. (Note: Moxidectin 
is not approved in the United States for use 
in foals less than 6 months of age.)

Fenbendazole, he said, might be the 
answer researchers have been looking for. 
He discussed the results of a recent study 
carried out by Craig R. Reinemeyer, DVM, 
PhD, president of East Tennessee Clini-
cal Research; colleague Julio C. Prado, 
DVM; and Wendy E. Vaala, VMD, Dipl. 
ACVIM, equine technical services special-
ist for ISPAH. Reinemeyer and his team 
inoculated 16 foals with an ivermectin- 
and moxidectin-resistant strain of ascar-
ids and divided the foals into two groups, 
then treated one group with fenbendazole 
paste (10 mg/kg) on Days 11 through 15 
post-infection, and the other with iver-
mectin on Day 15.

After two and a half months, when 
the ascarids had matured and begun to 
lay eggs, the researchers performed fecal 
egg count reduction tests and total worm 
counts to compare the two regimens.

They found that the foals treated 
with a five-day fenbendazole regimen 
had significantly lower egg counts than 
 ivermectin-treated foals. Ivermectin 
 exhibited minimal efficacy against the 
 resistant population (as expected),  whereas 
fenbendazole reduced the egg counts by 
99.5%. The number of adult ascarids in 
the foals treated with fenbendazole was 
also significantly lower; there was a 96.3% 
reduction of adult worms compared to the 
foals treated with ivermectin.

According to the researchers, a 5-day 
regimen of fenbendazole (10 mg/kg) has 
proven to be “highly effective” against 
ivermectin-resistant ascarids.

The team noted that the 5-day course of 
fenbendazole “is not recommended as the 
sole approach to routine ascarid manage-
ment, but is an effective tool in the face of 
ivermectin-resistant ascarids.”

Gastrointestinal Tract
By EricA LArson; nAncy s. Loving, DvM; AnD sTAcEy okE, DvM, Msc
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Studies show that closing the pelvic flexure (a common colic surgery procedure) by stapling it is 
just as effective as hand-sewing it with suture  material.
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Reinemeyer added, “Another impor-
tant application of this regimen is that it 
is larvicidal, meaning that it kills ascarids 
while they’re still migrating through the 
liver and lungs. Larval infections cannot 
be detected by any known tests, and this is 
probably the stage at which foals transmit 
infections from one farm to another.”

This poses a particular problem for 
breeding farms where the mares are trans-
ported to another premise for breeding: 
“Their foals-at-side can pick up a resistant 
strain of ascarids at the breeding farm, and 
then take it back home. Even if they are 
treated with ivermectin upon their return, 
it will have no effect on the developing in-
fection because that strain is ivermectin-
resistant. Once those worms mature and 
begin to lay eggs—which is around 75 
days post-infection—the new farm will be 
contaminated with a resistant strain.”

The fenbendazole treatment provides 
a way to prevent introduction of resistant 
strains to previously naive farms, Rein-
emeyer added.

heart Disease Blood Test in 
horses: effective and Useful

If a veterinarian suspects heart disease 
in a horse, running a cardiac troponin I 
(cTnI) blood test can expedite a diagnosis, 
according to a team of Cornell University 
veterinary researchers.

Cardiac troponin I is an excellent mark-
er for injury to human heart muscle tis-
sue, but “until recently, it was not known if 
measuring cTnI using the same blood ana-
lyzer (the i-STAT1) as in human medicine 
is either useful or feasible in horses with 
cardiac disease,” relayed Thomas J. Divers, 
DVM, Dipl. ACVIM, ACVECC, professor 
and chief of large animal medicine at Cor-
nell, who presented results of research on 
this testing method.

He and colleagues measured cTnI lev-
els in 83 healthy horses to establish nor-
mal ranges for the analyte (a substance or 
chemical constituent that is determined 
in an analytical procedure). Subsequently, 
they tested horses that received the cardio-
toxic drug monensin (sometimes pinpoint-
ed in cases of horse feed contamination 
with the cattle drug); those with a history 
of poor performance and chronic inter-
mittent rhabdomyolysis (the breakdown 
of muscle fibers resulting in the release 
of muscle fiber contents into the blood-
stream); and horses with primary cardiac 

diseases such as myocarditis (inflamma-
tion of the heart muscle, pericarditis (in-
flammation of the heart’s outer sac), and 
endocarditis (inflammation of the inside 
lining of the heart chambers and valves) 
or other systemic illnesses.

Divers et al. found:
■  Normal ranges for cTnI levels in healthy 

horses are 0 to 0.06 ng/mL;
■  cTnI levels are elevated in horses with 

acute monensin toxicity, but normal in 
horses with chronic intermittent rhab-
domyolsis;

■  Horses with colic requiring surgery have 
elevated blood levels (high levels of cTnI 
might suggest a poorer outcome); and

■  Blood cTnI levels are elevated in horses 
with myocarditis (inflammation of the 
heart muscle) and those with severe hy-
poxia (oxygen deprivation) or systemic 
inflammation.
“These data indicate that cTnI is a useful 

test in a wide variety of cases, not just in 
horses with suspected heart diseases,” said 
Divers. “Not only are cTnI levels measured 
at the time of hospital admission, but also 
the changes in the cTnI levels after treat-
ment can be equally or even more useful.”

Colic Prognosis
Monitoring lactate levels in samples 

of peritoneal fluid, the fluid surrounding 
and lubricating the abdominal organs, can 
help a veterinarian predict which colicky 
horses require surgery. John G. Peloso, 
DVM, MS, Dipl. ACVS, an owner/partner 
at the Equine Medical Center of Ocala in 
Florida, presented a study on peritoneal 
lactate levels and colic  prognoses.

Tissues use glucose as their energy 
source. When the supply of oxygen to tis-
sues is plentiful, glucose is converted to 
water and carbon dioxide (aerobic me-
tabolism). When the supply of oxygen is 
lacking (anaerobic metabolism), glucose 
is converted to lactate. When lactate lev-
els are high, it is inferred that oxygen lev-
els are low. Recognizing that tissues need 
oxygen to survive, a high lactate level tells 
veterinarians that tissues are not receiv-
ing oxygen. In other words, if they hear 
“high” lactate, they should think “low” 
(no)  oxygen. 

“In human medicine, blood lactate lev-
els are routinely measured in patients to 
determine if there is an adequate supply of 
oxygen to the tissues. While blood lactate 
levels are also used routinely in horses to 

determine if tissues are being adequately 
oxygenated, peritoneal fluid lactate levels 
give us an earlier indication of poor oxy-
gen delivery to the intestines,” explained 
Peloso.

Veterinarians need an accurate and 
rapid method of diagnosing intestinal le-
sions that cut off the blood supply to the 
intestine in colicking horses. Thus, to 
determine if serial measurements of lac-
tate levels in abdominal fluid would help 
fill this void, Peloso and Noah D. Cohen, 
VMD, MPH, PhD, Dipl. ACVIM, from Tex-
as A&M’s College of Veterinary Medicine, 
reviewed the medical records of 95 Ocala 
horses that presented with colic signs and 
had a second peritoneal fluid lactate sam-
ple measurement 1 to 6 hours after the 
first measurement. 

Peloso and Cohen found that an 
 increase in peritoneal fluid lactate levels 
in  abdominal fluid samples (sample 2 – 
 sample 1 > 0.5) was significantly  associated 
with the presence of a strangulating lesion. 
“In other words, if the lactate levels in-
crease from one sample to the next, then 
the underlying cause of the horse’s colic is 
likely due to the blood flow to part of the 
intestinal tract being cut off and surgery is 
likely indicated,” summarized Peloso. 

In these 95 Ocala horses, using an in-
creasing lactate level over time as a guide, 
veterinarians were able to correctly iden-
tify horses with strangulated bowel 88% of 
time (showing sensitivity of the method) 
and correctly identified horses that did not 
have strangulated bowel 79% of the time 
(specificity). Thus, lactate levels may be 
important because they can help a veteri-
narian detect surgical lesions early, which 
will ultimately improve a horse’s chance of 
survival. 

Practitioners, don’t run and grab your 
lactate analyzer too quickly. Peloso and 
Cohen identified that these results are 
based on a population of Ocala horses. 
“A repeat of this study at different refer-
ral hospitals around the U.S. and Canada 
would substantiate these results,” Peloso 
concluded.   

Assessing Abdominal Abscesses
A variety of equine conditions can pres-

ent with clinical signs that include colic 
pain, fever, decreased appetite, and weight 
loss. Similar signs occur with abdominal 
abscesses, making them challenging to di-
agnose. Carolyn Arnold, DVM, Dipl. ACVS, 
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clinical assistant professor of  veterinary 
medicine at Texas A&M University, dis-
cussed data from a retrospective study of 
61 cases of abdominal abscesses in adult 
horses. 

Arnold defined an abdominal abscess 
as an encapsulated structure within the 
abdominal cavity that contains an exu-
date (pus). Veterinarians diagnosed the 
abscesses on ultrasound, during surgery, 
or at necropsy. Horses in the study ranged 
from 1-23 years old, and there was rough-
ly equal distribution between male and 
 female. The predominant clinical signs 
detected in association with these abdomi-
nal abscesses were abdominal pain (67%), 
depression (57%), lack of appetite (51%), 
fever (46%), rapid heart rate (46%), and 
weight loss (30%).

Precipitating events in these cases in-
cluded recent castration, a penetrating 
wound, previous abdominal surgery, or 
exposure to Streptococcus equi bacteria. 
One affected mare had suffered a vaginal 
laceration subsequent to foaling. Twenty-
five percent presented with acute clinical 
signs, such as colic, whereas 75% dis-
played chronic clinical signs despite ongo-
ing treatment by referring veterinarians. 

Veterinarians identified a mass on rectal 
exam in one quarter of the affected horses. 
Ultrasound via rectal scan or external scan 
along the abdomen identified an abscess 
in 56% or an abnormal amount of abdom-
inal fluid (ascites) in 45%. Most horses 
(47) had a single abscess; the rest had two 
or more abscesses present.

Surgery confirmed the diagnosis in half 
the cases and provided access to remove the 
abscess. Arnold reported finding a gastro-
intestinal foreign body in 15 horses—wire 
was the predominant material, which the 
horses likely consumed when eating wire-
baled hay. Three-quarters of the 61 horses 
were euthanized because of poor progno-
sis related to peritonitis (abdominal infec-
tion), adhesions, or an owner’s financial 
constraints. Of the 18 horses that contin-
ued treatment, veterinarians administered 
antimicrobials, with length of treatment 
dependent on infection severity and num-
ber of bacteria isolated from abscesses. A 
variety of pathogens were cultured from 
three-quarters of these horses under treat-
ment. Fifteen of the 18 horses survived and 
were discharged from the hospital. 

Arnold concluded that helpful diagnos-
tic information in abdominal abscess cases 

can be obtained through ultrasound and 
rectal exam, cytology of abdominal fluid, 
and abdominal exploratory surgery.

Fecal egg Counts and Internal 
Parasite Control Programs

Most horse owners are diligent about de-
worming their horses on a regular sched-
ule. But there might be a more efficient 
deworming program that both horses and 
their owners can benefit from. According 
to Claudia K. True, DVM, a practitioner 
with Woodside Equine Clinic in Ashland, 
Va., basing a deworming program on fecal 
egg counts allows each horse an individu-
alized deworming schedule and reduces 
the possibility of developing anthelmintic-
resistant parasites.

“The use of routine fecal egg counts al-
lows veterinarians to decide which horses 
to deworm and when to deworm them,” 
True said. “Our practice implemented rou-
tine fecal egg counts in horses over one 
year of age as part of our wellness pro-
gram to encourage our clients to adopt 
responsible anthelmintic use.”

Although Woodside’s clients initially 
responded to the program’s introduction 
with mixed opinions, True relayed that the 
overall response was very positive once the 
clients understood the process and how 
it benefited their horses and their bank 
 accounts.

The clinic team divided the horses they 
examined into two classes: high shedders 
and low shedders. High shedders’ fecal 

 exams contained 300 eggs or more per 
gram of feces, while low shedders’ feces 
contained less than 300 eggs per gram.

The basic program she and her col-
leagues outlined for low shedders (which 
accounts for the majority of the popula-
tion, True said) includes deworming twice 
a year: once in December with moxidectin 
and praziquantel, and once in June with 
ivermectin and praziquantel. The specific 
dewormers used will likely vary in differ-
ent parts of the country, she added.

The program the veterinarians rec-
ommended for high shedders includes 
five dewormer administrations per year. 
Moxidectin and praziquantel are used 
semiannually (in February and October). 
Oxibendazole, ivermectin and praziquan-
tel, and pyrantel are used annually in May, 
June, and January, respectively. Again, the 
types of dewormers used should be appro-
priate for the region of the country.

About 10 to 14 days post-deworming, 
True added, it’s important to do a follow-
up fecal egg count to ensure the amount of 
parasites present in the horse was reduced.

The veterinarians in the practice place 
foals on a specialized deworming pro-
gram, according to True. In her program 
foals are first dewormed with oxibenda-
zole when they’re 6 to 8 weeks old, and 
they don’t analyze a fecal sample before 
the first deworming. After the foal’s first 
fecal sample is taken at 14 to 16 weeks, the 
foal is dewormed with pyrantel. Oxibenda-
zole is used again at 22 to 24 weeks of age 
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Basing a deworming program on fecal eggs counts (shown) allows each horse an individualized 
deworming schedule and reduces the possibility of developing anthelmintic-resistant parasites.
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(again with no fecal sample). Finally, at 30 
to 32 weeks, pyrantel is administered af-
ter a fecal examination. True recommends 
that the foal be put on a regular adult 
horse deworming schedule at 38 weeks.

True cautions not to use moxidectin to 
deworm foals less than 1 year old, as re-
ports of death have surfaced due to acci-
dental overdoses.

She said that the program Woodside 
established focuses on the parasites found 
in the Mid-Atlantic region (the clinic’s lo-
cation), and other areas of the country 
(or world) might have different parasite 
deworming requirements. Before creating 
such a program she suggests veterinarians 
develop a deworming schedule specific to 
their geographic location, and also that 
they analyze which types of dewormer 
should be used throughout the year in 
their region of the country.

Also, she cautioned that this program is 
not possible without appropriate staffing 
and time at the clinic to implement and 
process all the fecal samples.

By scheduling routine fecal exams for 
their horses, owners can feel confident 
they’re following a personalized deworm-
ing program that meets their horse’s in-
dividual needs. Additionally, True noted, 
some owners will save money by reducing 
the amount of dewormer they must pur-
chase annually, which is a positive in the 
current economy.

Antimicrobial-Associated Diarrhea
Veterinarians commonly treat many 

equine infections with antimicrobial 
drugs to achieve resolution. However, in 
some cases, the antimicrobials themselves 
induce gastrointestinal disturbances with 
subsequent diarrhea. “This unfortunate 
side effect of antibiotics may prolong the 
time of hospitalization, increase the cost 
of treatment, and increase the risk of 
mortality,” explained Bonnie Barr, VMD, 
Dipl. ACVIM, of Rood & Riddle Equine 
Hospital in Lexington, Ky. She pre-
sented her study in which she examined 
 antimicrobial-associated diarrhea cases 
(AAD) from three referral practices (in 
Florida, Kentucky, and New Jersey).

In the study she and colleagues re-
viewed nonhospitalized horses older than 
weanling age that developed diarrhea dur-
ing treatment with antibiotics for non-
gastrointestinal problems. Subsequently, 
these 32 cases were admitted to a referral 

hospital. Fecal samples were tested for en-
teropathogens such as Clostridium difficile, 
Clostridium perfringens, and Salmonella 
spp. Ages of the horses, mostly Thorough-
breds, ranged from 4 months to 28 years. 
Of these horses, 18 had received a single 
antimicrobial drug, while 14 had received 
a combination of two antibiotics. The tar-
get of the original antibiotic treatment in 
most cases was respiratory problems.

Barr pointed out one noteworthy find-
ing from the AAD submission data to three 
referral practices: There was a regional 
difference in AAD incidence. She sug-
gested that this might be attributable to 
differences in diet and management that 
affect intestinal flora and the presence of 
intestinal pathogens. The equine referral 
hospital in New Jersey had 2.8% incidence 
of AAD, compared to Kentucky (0.7% inci-
dence) and Florida (0.3% incidence).

In comparison, when Barr reviewed 
records of 5,251 horses on antimicrobial 
therapy from the three practices combined 
she identified an overall 0.6% incidence of 
AAD. The most commonly administered 
antimicrobial was oxytetracycline (1,243 
cases), with no associated diarrhea cases. 
She expected enrofloxacin to be not as 
likely to cause diarrhea due to its poor an-
aerobic activity, but it actually resulted in 
eight cases of diarrhea. Use of single an-
timicrobials such as trimethoprim-sulfa, 
doxycycline, ceftiofur, or oxytetracycline 
was associated with low numbers of AAD 
cases despite previously reported figures 
of a higher incidence.

According to Barr, combination treat-
ments, with their broad-spectrum activ-
ity, are more likely to disrupt intestinal 
flora and subsequently increase AAD 
 incidence. 

Twenty-two percent of horses  presenting 

with AAD tested positive for an entero-
pathogen, namely C. difficile or Salmo-
nella. Of these, 19% died, confirming that 
antibiotics can result in disruption of the 
normal flora and, if severe enough, can 
have a negative outcome.

Barr summarized that veterinarians 
must use antimicrobials at the recom-
mended dose, with considerations regard-
ing efficacy, ability to reach the infection 
site, route of administration, whether the 
drug is labeled for equine use, and the 
potential for side effects. Veterinarians 
should only use these drugs off-label when 
no approved or commonly accepted drug 
or dose is available. Barr’s study confirmed 
that almost all antimicrobials can be asso-
ciated with diarrhea, but the overall inci-
dence is low.

equine Proliferative enteropathy: 
Developing a Challenge Model

It isn’t every day that a new disease or 
ailment is discovered, as many of the most 
common equine health problems have been 
around for several decades, if not centuries. 
But within the past decade a new disease 
has emerged that appears most frequently 
in weanlings. The disease is equine prolifer-
ative enteropathy (EPE), a gastrointestinal 
disease that causes excessive weight loss 
and stunted growth in foals.

Because veterinarians only recently dis-
covered EPE, little research has been com-
pleted on it. But Allen E. Page, DVM, of 
the University of Kentucky, has developed 
a challenge model for EPE.

The bacterium Lawsonia intracellularis 
is the causative bacterial agent for EPE, 
which is characterized by diarrhea, de-
pression, fever, inappetence (anorexia), 
weight loss, edema (fluid accumulation in 
the skin) of the throatlatch, ventral abdo-
men, or lower limbs, a poor hair coat, and 
intermittent colic (due to thickening of 
the mucosal lining in the small intestine). 
Most of the knowledge that equine veteri-
narians possess about this disease is from 
the research that has been done in swine, 
in which L. intracellularis was noted long 
before it appeared in horses.

The disease typically is not fatal, pro-
viding that a diagnosis is made early and 
the foal receives proper medical treat-
ment. Even then, however, the foal likely 
will have suffered severe weight loss and 
stunted growth; affected foals might have 
a smaller overall stature than unaffected 

 This unfortunate 
side effect of antibiotics 
 (diarrhea) may prolong 

the time of hospitalization, 
increase the cost of treat-
ment, and increase the risk 

of mortality. 

Dr. BonniE BArr
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ones, although research into this aspect of 
EPE is lacking.

In order to study EPE in a controlled 
manner, Page designed the challenge model 
whereby he administered    L.  intracellularis, 
isolated from a previous case of EPE, to 
six weanlings through a nasogastric tube. 
The challenged weanlings were monitored 
daily for signs of EPE with samples (fecal 
and blood) collected for analysis at regular 
intervals. The team also performed weekly 
ultrasounds to check for thickening of the 
intestinal walls, and they weighed the foals 
on a weekly basis. At the end of the study 
Page and colleagues performed a necropsy 
on each of the weanlings, examining the 
small intestine for signs of L. intracellularis 
infection since this is where the bacteria 
typically infect the horse.

Of the six weanlings that were chal-
lenged with L. intracellularis, four con-
tracted forms of EPE based on analysis 
of all of the data that was collected dur-
ing the study. Page added that one of the 
foals was affected subclinically (the horse 
did not show any outward clinical signs 
of disease). The remaining two weanlings 
showed no signs of EPE, which is consis-
tent with real-world cases where wean-
lings are exposed to the L. intracellularis, 
but never develop EPE.

Page added that larger challenge  studies 
are needed to help further researchers’ un-
derstanding of EPE and the bacterium 
that causes it.

Colic surgery and Intestinal 
 Lubricants

Colicky horses that undergo exploratory 
surgery and are ultimately diagnosed with 
an ileal impaction appear to benefit from 
a single injection of carboxymethylcellu-
lose (CMC) into the ileum to resolve the 
problem, according to veterinarians from 
Auburn University’s College of Veterinary 
Medicine.

“Impactions of the ileum, the last part 
of the small intestine, are a relatively com-
mon occurrence in certain geographic re-
gions and are associated with the ingestion 
of Coastal Bermudagrass hay,” explained 
Christopher G. Alford, DVM, who with R. 
Reid Hanson, DVM, Dipl. ACVS, ACVECC 
(emergency and critical care), reviewed the 
use of CMC in ileal impactions.

He noted that many horses presenting 
with ileal impactions can be  managed med-
ically, but sometimes surgery is  performed 

to resolve the impaction— surgery that has 
its own associated risks. “A large variety of 
complications can occur in horses under-
going abdominal surgery, especially if the 
intestines are cut into or a section of intes-
tine is removed,” noted Alford. 

Finding alternate ways to break down 
the impaction other than cutting into the 
ileum would decrease the postoperative 
complications and increase the horse’s 
chance for survival, he noted. “Using the 
‘lubricant’ CMC is a simple way to reduce 
the impaction with a minimal effect on the 
small intestine,” he said. “CMC penetrates 
and rehydrates the impaction, but its pri-
mary mechanism of action is lubricating 
the impaction, making it easier (for the 
ingesta) to pass into the cecum.”

In their prospective study, after com-
pletely exploring the abdomen and di-
agnosing an ileal impaction, Alford and 
Hanson injected approximately 1 L of 1% 
CMC into the ileum. Then they massaged 
the ileum and broke down the impaction.

CMC has been previously studied in ab-
dominal surgery and has shown to have 
beneficial effects when placed in the ab-
domen by preventing postoperative adhe-
sions and increasing overall survival rates 
from colic surgery. It has not been studied 
in regards to injection within the gastro-
intestinal tract itself, however Alford not-
ed that CMC is often used as an additive 
and thickener in the food industry and is 
safe for ingestion. The ability of CMC to 

penetrate the impaction and facilitate it’s 
reduction, while also lubricating and pro-
tecting the outer serosal surface of the in-
testine, makes it an ideal substance to aid 
in resolution of surgical ileal impactions.

Alford noted, “In our hands, this tech-
nique has been safe and effective. No im-
mediate intraoperative or postoperative 
complications attributable specifically to 
the injection of CMC were noted.” 

Battling Dehydration in horses 
with hypertonic saline

When horses have hemorrhaged or have 
experienced fluid losses from dehydra-
tion, they can end up in a dangerous state 
of low blood volume, called hypovolemia. 
Veterinarians use hypertonic saline to 
restore blood pressure while administer-
ing additional fluids, plasma, or blood to 
restore fluid volume. Langdon Fielding, 
DVM, Dipl. ACVECC, of Loomis Basin 
Equine Medical Center, in Loomis, Calif., 
reviewed the use of hypertonic saline for 
multiple equine conditions.

Fielding explained that in a Robin 
Hood-like effect, tissues rich in fluid are 
forced to redistribute to areas poor in flu-
id. This creates dual effects—fluid loss in 
tissue means excess edema (fluid swelling) 
is eliminated while spaces gaining physi-
ologic “water” restore rapidly along with 
improved blood pressure. A horse in need 
of fluid restoration shows specific clinical 
signs: rapid heart rate, weak pulse, pale 
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Finding alternate ways to break down an ileal impaction other than cutting into the ileum would 
decrease postoperative complications and increase horses’ chances for survival.



sponsored by2010 AAEPWrAP-UP

39March 2011 The horse       AAEP Wrap-Up TheHorse.com/AAEP2010

 shutdown (ileus) in colic by reducing 
bowel edema severity. And, by boosting 
blood pressure, hypertonic saline pro-
vides a rapid rescue treatment for refrac-
tory hypotension (low blood pressure of 
unapparent cause) that can occur during 
 anesthesia. 

Severe electrolyte derangements com-
plicate use of hypertonic saline adminis-
tration, and veterinarians must take care 
when treating horses with kidney or other 
organ dysfunction using this method.

Fielding said he is impressed by the 
growing number of practical uses for hy-
pertonic saline, the ability to administer 
this therapy rapidly in minutes rather than 
hours, and also by how easily a veterinar-
ian can store this relatively inexpensive 
product on an ambulatory veterinary truck 
without it taking up much space. H

mucous membranes, delayed capillary re-
fill time, slow jugular vein refill, cold ex-
tremities, and reduced urine output.

For blood loss, moderate dehydration, or 
shock, Fielding recommends administer-
ing two liters of hypertonic saline (per av-
erage 500-kg, or 1,100-lb. horse)  followed 
immediately by administering  intravenous 
(IV) isotonic fluids and perhaps addition-
al oral fluids. Fielding pointed out a few 
things veterinarians should consider be-
fore reaching for hypertonic saline: If the 
hemorrhage has not been well-controlled, 
then raising blood pressure with hyperton-
ic saline might exacerbate bleeding and, 
therefore, might not be the best choice of 
therapy. Also, for marked dehydration, he 
cautioned veterinarians about using hy-
pertonic saline as there might not be suf-
ficient tissue fluid to “steal” to restore the 
extracellular space—in these cases, such 
as with dehydrated endurance horses, 
concurrent restoration with isotonic IV 
fluids and oral supplementation of water 
are extremely important  strategies. 

Fielding also suggested using hyperton-
ic saline (1/2 liter given three to four times 
a day per 500-kg horse) to combat edema 
formation subsequent to traumatic injury 
to the central nervous system, particularly 
as a substitute for mannitol (often used 

to reduce brain swelling). Horses with 
gastrointestinal disease that has caused 
large fluid losses through diarrhea benefit 
from restoration with hypertonic saline. 
New research suggests that hypertonic 
saline might mitigate effects of  intestinal 

More oNLINe  See TheHorse.com/AAEP2010  
■  Watch the Gastrointestinal Medicine video, 

TheHorse.com/Video.aspx?vID=480.

 Veterinarians use  
hypertonic saline to restore 

blood pressure while 
administering additional 

fluids, plasma, or blood to 
restore fluid volume. 
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