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KEY POINTS

e Early diagnosis and surgical treatment improves survival, decreases complications, and
decreases expense associated with treatment.

A strangulating obstruction should be ruled out based on diagnostic tests in any older
horse presenting for colic.

Avoid enteral fluids in horses with a suspected small intestinal strangulating obstruction.

e Horses with small intestinal strangulating obstructions often have desiccated contents of
the left ventral colon often mistaken for a pelvic flexure impaction.

Prognosis is best determined at surgery in horses presenting with acute and persistent
colic signs.

Importance of early diagnosis

The most important contributing factor to a successful outcome for horses with intes-
tinal strangulation is early identification and prompt surgical correction of the lesion.
Irreversible intestinal injury occurs within hours of strangulation. Death can occur
within 3 to 4 hours of a large colon volvulus (LCV) developing. In one study of horses
presenting to a surgical facility with an LCV, longer colic duration was associated with
higher odds of death.” Compared to horses with a colic duration of 2 or fewer hours,
horses with a colic duration of 2 to 4 hours had increased odds of death of 3.0 (95%
confidence interval [Cl] 1.3-7.1) and with a colic duration over 4 hours odds of death of
11.6 (95% CI 5.1-26.5)." These data highlight the importance of early referral and the
critical need for efficiency following hospital admission to surgical resolution of the
LCV.
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Although it is arguable that, distinct from the situation with LCV, the segment of the
strangulated small intestine or small colon can be resected making early diagnosis
less critical, in fact, early referral and surgical correction of horses with these lesions
is just as vital to a successful outcome. Often small colon strangulations, most
commonly a strangulating pedunculated lipoma, affects the aboral small colon and cra-
nial rectum with a delay in surgical treatment leading to an inoperable section of bowel
affected. Similarly, ileal ischemia (Fig. 1) and subsequent necrosis can complicate a
jejunocecostomy procedure. In one study, horses with a small intestinal strangulating
obstruction undergoing surgery sufficiently early that the bowel was viable and resection
and anastomosis unnecessary, had a better outcome compared to horses undergoing
intestinal resection.? That being said, horses requiring intestinal resection and anasto-
mosis can still do very well. Recently reported survival rates have exceeded 80%.2 In
one study, survival to hospital discharge for jejunojejunostomy, jejunoileostomy, and
jejunocecostomy was 89%, 88%, and 87 %, respectively, excluding horses euthanized
due to salmonellosis. For horses surviving to hospital discharge, subsequent survival to
1 year was 97 % for jejunojejunostomy, 100% for jejunoileostomy, and 83% for jejuno-
cecostomy. Only five horses were euthanized due to colic in the first year. Four of the
five horses had a jejunocecostomy one of which had the jejunocecostomy performed
during a repeat celiotomy. The fifth horse also had a repeat celiotomy following a jejuno-
jejunostomy. Therefore, all horses euthanized due to colic in the first year had either a
repeat celiotomy or jejunocecostomy.* Therefore, althougha it is optimal to operate
sufficiently early not to require a resection, if circumstances are such that a resection
of affected bowel is necessary, the horse can do well post-resection.

An important yet often overlooked feature is the function of the intestinal segment
orad to the strangulating obstruction and subsequent resection and anastomosis
site (Fig. 2). In a series of experimental studies using jejunal distention and decom-
pression as well as ischemia-reperfusion models, Dabareiner and colleagues®®
demonstrated that intraluminal distention caused low-flow ischemia as well as meso-
thelial cell loss, moderate serosal edema, lymphatic dilation, and erythrocyte infiltra-
tion with a further increase in these histological changes following decompression.
An increase in vascular permeability was observed in addition to neutrophil infiltration
adjacent to the serosal basement membrane, with degranulating neutrophils observed
migrating through damaged serosal capillaries into the serosa and longitudinal mus-
cle. A fibrinous exudate covered the damaged serosal basement membrane associ-
ated with swelling, vacuolation, and mitochondrial damage of capillary endothelial
cells. The jejunal seromuscular layer showed more extensive evidence of serosal injury

Fig. 1. Ageriatric Quarter Horse gelding with an acute onset of colic. The horse had a pedun-
culated lipoma strangulating the ileum. The affected bowel extended to the ileocecal orifice;
the most affected segment of ileum could not be exteriorized. Although there are several sur-
gical options, the owner requested an uncomplicated recovery and the horse was euthanized.
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Fig. 2. Multiple dilated loops of jejunum. The distention can lead to ischemia and intestinal
injury. Decompression of the bowel requires manipulation causing further injury. Intestinal
edema, hemorrhage, and inflammation potentially lead to ileus and adhesions. Although
horses do often recover successfully following decompression, early referral and surgical
treatment and avoiding enteral fluids in horses with a suspected small intestinal obstruction
can prevent extensive decompression and improve recovery.

compared to the ascending (large) colon after experiencing the same periods of
ischemia and reperfusion. Similarly, Gerard and colleagues reported that the oral
resection margins had serosal hemorrhage, edema, and an increase in neutrophils
in horses with a small intestinal strangulating obstruction.™ More recently, and at a
molecular level, an elevation of ubiquitin in the enterocytes’ nucleus, HSP70, in the
smooth muscle cells’ nucleus and c-jun in enteric neurons was observed at the oral
border of jejunal resection margins.'" The activation of these protective and degener-
ative pathways provide evidence of cellular stress potentially triggering protein dam-
age in the apparently healthy non-resected tissue in case of strangulation
obstruction.”" In a related study, the smooth muscle layer from the oral resection
margin showed degradation specifically vacuolar degeneration, and at a molecular
level, a decrease in myosin protein and an increase in desmin and heat shock protein
20."? Intestinal injury in these bowel segments as evidenced by edema, hemorrhage,
and inflammation likely cause ileus, anastomosis complications, and adhesion forma-
tion prolonging hospitalization, increasing expense of treatment, leading to problems
with recurrent colic, and ultimately euthanasia. Findings from these clinical and
research studies reinforce the critical need for early surgical management of horses
with strangulating obstruction, particularly small intestinal strangulating obstruction,
prior to injury occurring from distention orad to the obstruction.

Of note is that administration of enteral fluids to horses with a small intestinal stran-
gulating obstruction markedly exacerbates distention-induced ischemia, requires
more bowel manipulation during surgery to achieve decompression, and worsens
the aforementioned histological and molecular changes in the oral bowel segment.
Enteral fluid administration in these horses should be avoided. Furthermore, surgeons
should resect sufficient bowel such that the anastomosis is performed in both grossly
viable and functional bowel. Achieving this may require resecting an additional 1 to
1.5 m of bowel; however, it decreases complications and potentially improves sur-
vival. Yet this may not be feasible in horses administered enteral fluids or with a pro-
longed colic duration.

HOW TO MAKE AN EARLY DIAGNOSIS

Early recognition of a horse with intestinal strangulation is essential to enhance recov-
ery of these critical patients with much information being attainable with thorough
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history taking and meticulous physical examination. Diagnostic procedures such as
transabdominal ultrasonography and peritoneal fluid analysis are used to solidify the
diagnosis in some instances where the intestinal strangulations is not obvious or
when surgery is not an option to support a decision for humane euthanasia. Although
it is easy to make the aforementioned statements, the information provided below will
hopefully aid with clinical application.

Signalment, History, and Physical Examination

Signalment is import when considering a particular equid’s propensity for a strangu-
lating obstruction. In one study, using light breeds as a reference, ponies/miniature
horses had decreased odds of colon displacements and, importantly, ponies had
higher odds of having small intestinal strangulation by a pedunculated lipoma with an
odds ratio of 2.3 (95% CI 1.3-4.1). Miniature horses had decreased odds of strangu-
lating small intestinal lesions and draft breeds increased odds of cecal disease.® In
the latter study, the odds of having a strangulating small intestinal lesion, increased
with aging (odds ratio 1.1 [95% CI 1.1-1.2]); meaning that for every 10 years increase
in age, the odds of having a small intestinal strangulation, primarily strangulation by a
pedunculated lipoma, increased by 100%."® Age and breed are typically confounded,
with a higher percentage of Arabian and pony breeds in geriatric age ranges.' Two
studies reported that geriatric horses (15 years and older) had an odds ratio of 2.05
(95% Cl 1.25-3.38) for strangulating obstruction'® and 2.57 (95% Cl 1.19-5.54) for
small intestinal strangulating obstruction.’ A strangulating obstruction, therefore,
should be suspected, and the diagnosis thoroughly excluded, in any horse in their teens
or older showing signs of colic. It is important to communicate with clients that geriatric
horses with intestinal strangulation do not have a poor prognosis'® and if the horse is
otherwise healthy, they can live and perform successfully post-colic surgery.

Broodmares with an acute onset of moderate to severe colic signs and abdominal
distention are highly likely to have an LCV. This is particularly so for 8- to 10-year-olds
thoroughbred mares and for mares during the first 1 to 3 months post-partum.’¢~1° In
fact, this is one emergency where referral without first being evaluated by a primary
care veterinarian is indicated assuming the owner or caregiver is able to safely trans-
port the mare to a surgical facility. It is important to recognize that non-broodmares
and geldings as well as stallions can also develop an LCV with almost half of the hors-
es in one study population being geldings or stallions.?° As mentioned, moderate to
severe signs of pain, pain unresponsive to analgesia, and abdominal distention, partic-
ularly in a broodmare are indications for immediate referral.

Colic duration should always be taken into account when evaluating horses with
colic particularly when interpreting clinical findings. In a recent study using a statistical
model to predict intestinal strangulation, colic duration (OR 95 [95% CI 0.90-0.99])
was included in the final multivariable model with age, reflux, pain at admission,
abdominal palpation per rectum findings, and the difference between peritoneal and
blood lactate concentrations.?! Interpretation of these findings is that for every
1 hour decrease in colic duration, the odds of having a strangulating obstruction in-
creases by 5% for horses with a given age, reflux volume, pain category, palpation
per rectum finding, and peritoneal fluid analysis (more details below).2! Specific signs
being shown by the horse and any change in signs over time should be part of the his-
tory for any horse described by an owner as having colic.

Any previous colic episodes and the diagnosis should be considered including pre-
vious colic surgery. It is not uncommon for horses with a particular cause of colic, such
as a colonic displacement or impaction, to have recurrence of that problem. Multiple
colic episodes in the preceding 12 months were identified as a risk factor for having an
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LCV in one UK study (OR 8.73 [95% Cl 1.78-42.74])."” Anecdotally, geriatric horses
presenting with acute colic and diagnosed with a strangulating pedunculated lipoma
have no prior history of colic. This observation is supported by the finding that horses
which did not have a small intestinal strangulation had higher odds of a previous his-
tory of colic (OR 12 [95% CI 1.5-95]).%2

Although there is much overlap in specific physical examination finding between
horses with a non-strangulating and strangulating obstruction, there are several key
findings that should prompt pursuing diagnostic tests to rule-in or rule-out a strangu-
lating obstruction. Horses with intestinal strangulation are moderately to severely
painful at least at some point in time following lesion development. Horses with an
LCV are usually severely painful, unresponsive to analgesia, and have marked abdom-
inal distention. Although the horse may not be demonstrating colic signs at the time of
veterinary examination, observation of abrasions on head, tuber coxae, or limbs
particularly over bony prominences can be a key finding for recognition of the potential
for a strangulating lesion (Fig. 3). Older horses often display more subtle signs of pain
such as occasional flank watching and pawing. Strained or dilated nostrils and tachyp-
nea are often seen. Grimace, a vacant expression, or lack of concern for surroundings
(Figs. 4 and 5) is often observed. The horse grimace scale and other pain scales have
been described?®>2* and may be helpful in assessing older horses in particular, and
prompting further diagnostic evaluation with transabdominal ultrasonography and
peritoneal fluid analysis. Evaluation of pain should always be made taking into consid-
eration any analgesic medication given and preferably before administration of anal-
gesia including sedation. Some horses may not show pain during an examination;
however, when moved to a bedded stall signs become apparent. Moving a horse to
a bedded stall earlier during an examination and before administering analgesia can
help with pain assessment (Fig. 6).

Horses may have only mild tachycardia (48-56 beats/minutes) or even a heart rate
within normal limits. As mentioned above, tachypnea is often observed. Rectal tem-
perature is typically within normal limits and mucous membrane moistness and color
are also often normal in horses with a small intestinal strangulating obstruction. Mu-
cous membranes, however, may become tacky, injected with a more prolonged capil-
lary refill time with longer colic duration. Borborygmi are often decreased to absent;
however, normal borborygmi do not mean that the horse does not have a strangulating
obstruction. In one survey, horses with colic having decreased or absent borborygmi
had higher odds of needing surgery compared to horses with normal borborygmi (OR
7.55[95% Cl 1.07-331.35])%°

Medications administered should always be considered when evaluating vital signs.
Furthermore, it is best to evaluate any horse presenting for colic prior to sedation
whenever possible because a lot of important clinical information is lost once the
horse is sedated. In the aforementioned survey,?® constant pain (OR 96.48 [95% CI
14.38-=]) and the need for a second analgesic (OR 14.89 [95% CI 4.7-56.4]) were
the two other significant risk factors for the horse having a surgical lesion.

Often it is not safe or necessary to perform abdominal palpation on horses with an
LCV because of the severity of the horse’s colic signs necessitating surgery (or eutha-
nasia). On palpation per rectum, horses with small intestinal strangulating obstructions
often have desiccated contents of the left ventral colon which is often mistaken for a
pelvic flexure impaction. Sequestration of enteral secretions in the oral portion of the
gastrointestinal tract leads to dehydration of the colonic contents creating somewhat
of a pseudo-impaction. Identification of dilated small intestine should raise suspicion
of a strangulating obstruction. In the multivariable model mentioned above,?! horses
having small intestinal distention on palpation per rectum had odds of 29.54 (95%
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Fig. 3. The horse developed colic signs overnight that were unobserved. At presentation to
the hospital the following morning, the horse was not demonstrating classic colic signs.
However, there were multiple abrasions to the head (arrow), obvious nostril flare or strained
nostrils, and the horse was sweating and had muscle fasciculations. At surgery, a diagnosis
of strangulating obstruction affecting at least 80% of the small intestine was identified. Hu-
mane euthanasia was recommended.

CI 6.33-137) of having a strangulating obstruction. Of note is that the latter study was
performed in a hospital with a very low prevalence of ileal impaction (see Peritoneal
Fluid Analysis). Strangulating obstruction of the small colon is uncommon; however,
approximately 10% of strangulating pedunculated lipomas involve the small colon.
These older horses often have abdominal distention. On palpation per rectum, dilated
small colon distinguishable by its broad antimesenteric and prominent mesenteric
bands is often identified. Frequently the lipoma pedicle can be felt encircling the aboral
small colon-cranial rectum.

Reflux on nasogastric intubation is associated with either functional or mechanical
obstruction, the latter of which may be strangulating or non-strangulating. Functional
obstructions are most commonly ileus or enteritis, most often proximal enteritis. The
volume of reflux is greater for horses with a more orad obstruction, particularly in hors-
es with a short colic duration. Horses with proximal enteritis (or primary ileus) often
have large volumes of reflux, by definition.?%2” Strangulating small intestinal obstruc-
tions more commonly affect the aboral jejunum and ileum and it takes time for fluid to
accumulate and lead to reflux on nasogastric intubation. In fact, in the aforementioned
multivariable model,?' for every 1 L decrease in reflux volume, the odds of intestinal
strangulation increased by 15% (OR 0.85 [95% CI 0.77-0.94)) for a given age, colic
duration, pain score, and palpation per rectum finding.
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Fig. 4. A geriatric gelding presenting for colic. Similar to the horse in Fig. 3, he was not
demonstrating classic colic signs; however, he had a small abrasion on his head, strained
and dilated nostrils, a vacant expression, and lack of interest in surroundings.

Importantly, all historical and clinical findings must be taken into consideration when
deciding if a horse may or may not have an intestinal strangulating obstruction. Geog-
raphy should also be considered when interpreting these findings. If there is any indi-
cation that the horse may have an intestinal strangulating obstruction based on
signalment, history, pain, physical examination, palpation per rectum, or reflux, a
more detailed evaluation should be pursued to rule out a strangulating lesion unless
the horse is persistently painful in which instance emergency surgery is indicated.

Transabdominal Sonography

With the development and clinical evaluation of techniques such as Fast Localized
Abdominal Sonography of Horses (FLASH), rapid identification of dilated small intes-
tine (Figs. 7 and 8) which, in conjunction with regional differences in lesion occurrence
and other clinical signs, is used to increase the likelihood of identifying a horse with
intestinal strangulation early. FLASH is similar in concept to the Focused Assessment
with Sonography in Trauma (FAST) protocol used in human patients. The FLASH pro-
tocol focuses on seven topographical areas (1) ventral abdomen; (2) gastric area (left
cranioventral); (3) renosplenic area (left flank); (4) left middle third of the abdomen; (5)
duodenal area (right); (6) right middle third of the abdomen; and (7) cranioventral tho-
rax.?® The FLASH protocol was useful for identifying an increased volume of peritoneal
fluid and dilated small intestinal loops.?® Identification of dilated small intestinal loops
had positive and negative predictive values of 89% and 81%, respectively, for detect-
ing a surgical lesion.?® It is important to keep in mind that such findings are dependent

217



218

Southwood

Fig. 5. This horse had an unremarkable physical examination on presentation for colic. He
was noted, however, to have a small abrasion on his head (arrow), and when placed in a
stall, stood at the window with his ears back, his head below the window, and did not
respond to his surroundings. The abrasion and his demeanor raised concern for a strangu-
lating obstruction.

on the study population. The inguinal region can also be useful for identifying dilated
and thickened small intestine. Similarly, in another study, distended, amotile small in-
testinal loops were associated with a strangulating small intestinal obstruction.?® An
increase in peritoneal fluid volume, dilated small intestine with abnormal motility,
and thickened small intestine were associated with a small intestinal lesion.?® In the
latter study,?® a thick large colon was associated with an LCV similar to the study
by Pease and colleagues.>° Most horses with LCV, however, are markedly painful
and distended and sonography is unnecessary. Furthermore, occasionally horses
with severe colitis can present similarly to an LCV and these horses have a thick large
colon on sonographic evaluation making this procedure less useful for distinguishing
LCV from colitis. See Chapter 3: Abdominal sonographic evaluation: in the field, at the
hospital, and after surgery.

As with any test, the value of the results are dependent on the skill of the operator,
quality of image obtained, and the experience of the clinician interpreting the findings.
Importantly, a negative finding or the sonographic findings deemed within normal
limits, does not completely rule-out an intestinal strangulation.
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Fig. 6. The horse from Fig. 1. This horse did not show any signs of colic and had a normal
physical examination at hospital admission. The horse was moved to a stall and began to
show obvious signs consistent with a strangulating obstruction (persistent rolling).

Point-of-Care Laboratory Data

Although there have been several studies evaluating various plasma or blood and
peritoneal laboratory values to diagnose surgical or strangulation lesions in horses
presenting with colic,'2° values that can be obtained at the point-of-care tend to

Fig. 7. Point-of-care transabdominal ultrasonographic image of horse in Fig. 4 showing
dilated (asterisks) and thickened (arrow) small intestine. A large volume of serosanguineous
peritoneal fluid was obtained on abdominocentesis. Surgery was not an option for this
horse and humane euthanasia was recommended.
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Fig. 8. (A) Transabdominal ultrasonographic findings from the horse in Fig. 5 demonstrating
one loop of dilated and thickened small intestine in the left cranioventral abdomen (arrow).
Surgery was not an option for this horse. He eventually began to show colic signs and was
diagnosed with a gastrosplenic ligament entrapment on necropsy (B).

be most economical, convenient, and efficient. Point-of-care analyzers should be
meticulously maintained and validated to avoid spurious results. When reviewing
the literature, it is critical to differentiate between a statistical association and the
predictive value of a test. This means that while there may be a significant associa-
tion between a particular variable and the diagnosis of a strangulating obstruction if
there is a lot of variability or overlap between horses with strangulating and non-
strangulation obstructions, it is unlikely to be predictive of an intestinal strangulation.
Furthermore, most information provided in the literature on variables associated with
or used to predict intestinal strangulation is obtained from tertiary referral hospitals
and care must be taken with extrapolating to a primary care setting or even other
hospital populations.

Packed cell volume (PCV) and total solids (TS) are measured point-of-care as long
as a centrifuge and refractometer are available. PCV and TS are useful for providing
some prognostic information at the extreme values (eg, it is difficult to give an owner
a good prognosis for an uncomplicated recovery for a horse presenting with acute and
persistent colic with a PCV of 67% and a TS of 5.8 g/dL). Notwithstanding, it is not
necessarily useful for early identification of intestinal strangulation. Prognosis is best
determined at surgery for most horses presenting with acute colic.

Horses with a small intestinal obstruction can develop hypochloremic metabolic
alkalosis. Point-of-care chemistry analyzers allow clinicians access to easy and inex-
pensive measurement of electrolyte concentrations and acid-base status. Although
the association between a hypochloremic metabolic alkalosis is not diagnostic for
an intestinal strangulation per se, observation of this abnormality should prompt
further diagnostic tests such as transabdominal sonography and peritoneal fluid
analysis.

Blood glucose is tightly regulated between 80 and 120 mg/dL (4.4-7.2 mmol/L) by
insulin and glucagon. A decrease in insulin production and an increase in insulin resis-
tance can lead to hyperglycemia in adult horses. Stress, sepsis, systemic inflamma-
tory response syndrome (SIRS)/endotoxemia, and pain can all lead to failure to
maintain blood glucose within an acceptable range. Although alpha-2 agonists such
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as xylazine HCl and detomidine HCI can increase blood glucose concentration, the in-
crease was modest for xylazine (<150 mg/dL, dose rate 1.1 mg/kg) and detomidine
(<170 mg/dL, dose rate 30 pg/kg) in normal horses and horses with insulin dysregula-
tion.*© Admission hyperglycemia is common in horses with colic.*’*®> A mean blood
glucose of 155 mg/dL was observed in one study of horses presenting for colic.*?
Blood glucose concentration is associated inversely with survival.*"*? Hyperglycemia
also has a strong association with strangulating obstruction.*'* Blood glucose con-
centration was associated with surgical, small intestinal, and strangulating lesions in
one study*'; however, the predictive value was not calculated. Although a blood
glucose concentration within reference range does not rule out an intestinal strangu-
lation, diagnostic tests such as peritoneal fluid analysis should be performed in horses
presenting with hyperglycemia, particularly moderate to marked hyperglycemia
(>150 mg/dL).

Blood L-lactate (lactate) concentration is not as precisely controlled as blood
glucose concentration. Normal blood lactate concentration is < 1 mmol/L (albeit
some reports utilize <2 mmol/L as a reference value). Signalment should be consid-
ered when interpreting blood lactate concentration.*>*% Blood lactate concentrations
in ponies with large intestinal disease, non-strangulating lesions, undergoing medical
treatment, and surviving were significantly higher than in horses in the same cate-
gories.*® In the latter study, the median (range) blood lactate concentrations on admis-
sion were higher in ponies (2.8 [0.7-18.0] mmol/L) than in horses (1.6 [0.4-8.1] mmol/L)
and, unlike horses, for ponies, there were no differences in blood lactate concentra-
tions between ponies with medical versus surgical lesions, strangulating versus
non-strangulating lesions, and survivors versus nonsurvivors. A marked increase in
blood lactate concentration (>10 mmol/L) is associated with a grave prognosis for sur-
vival in horses and, in one study, no horses with an LCV and blood lactate
concentration >10.6 mmol/dL survived.*” Blood lactate concentration can be highly
variable and while an association with strangulating obstruction in horses has been
identified (median [range]: non-strangulating 1.2 [0.4-7.4] mmol/L vs strangulating
3.0 [0.8-8.1] mmol/L),* it is not necessarily predictive because of the wide variation
and overlap between horses with and without intestinal strangulation. Peritoneal fluid
L-lactate (lactate) concentration is a better indication of intestinal strangulation than
blood lactate concentration.*®

Peritoneal Fluid Analysis

Abdominocentesis is performed aseptically in a location to the right of the ventral
midline using an 18-gauge needle or a teat cannula.*® Peritoneal fluid is evaluated
based on its color, clarity, and volume as well as the nucleated cell count (NCC), total
protein (TP), and lactate concentration. Note that TP and lactate concentration can
be measured using a point-of-care refractometer or lactate meter.*®-°° Normal peri-
toneal fluid is yellow, clear, and a small volume (<10 mL) is usually obtained. The
normal NCC is < 10 x 10° cells/uL (and in most horses <5 x 10° cells/ul) and
TP < 2.5 g/dL. Serosanguineous peritoneal fluid, particularly if it is a large volume,
is strongly associated with the need for surgical treatment.>"°? In one study,®’
98% (47/48) of serosanguineous peritoneal samples were from surgical cases; sensi-
tivity, specificity, positive and negative predictive values of serosanguineous perito-
neal fluid for determining the need for surgery were 48%, 99%, 98%, and 64%,
respectively. The latter findings suggest if a horse has serosanguineous peritoneal
fluid, it has a strangulating or surgical lesion; however, if the peritoneal fluid is not
serosanguineous, it does not rule-out an intestinal strangulation or surgical lesion.
Similarly, in the same study,®' a high peritoneal fluid TS concentration (>2.0 g/dL)
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had a sensitivity, specificity, positive and negative predictive value of 86%, 75%,
77%, and 85%, respectively, for identifying the need for surgery. Importantly, these
variables can be measured point-of-care.

The usefulness of peritoneal fluid lactate concentration for determining the need
for surgery and identifying horses with intestinal strangulation has been evaluated
in several studies. Normal peritoneal fluid lactate concentration is < 1 mmol/L and
should be less than blood lactate concentration. Peritoneal fluid:plasma lactate con-
centration ratio >2 is highly suggestive of a strangulating obstruction. In one study,
horses with a strangulating obstruction had a peritoneal fluid lactate of 8.45 mmol/
L and non-strangulating obstruction of 2.09 mmol/L.5® However, gross appearance
of the peritoneal fluid was also useful for distinguishing a strangulating from a non-
strangulating obstruction.>® Serial peritoneal fluid lactate concentration was a good
predictor for differentiating horses with a strangulating from a non-strangulating
lesion.>* Samples were taken at admission and 1 to 6 hours post admission.>* An
increase in peritoneal fluid lactate concentration over time had high odds of being
associated with a strangulating obstruction (odds ratio 62 [95% CI 8-519]) with a
sensitivity of 92% and specificity of 77%.5* Although this approach may be useful
for hospital populations with a high proportion of non-strangulating small intestinal
obstructions (eg, ileal impactions), waiting 1 to 6 hours delays surgery in horses
with a strangulating obstruction. It is important to recognize that in many of these
studies, there are no horses with enteritis, colitis, or peritonitis, and the interpretation
of peritoneal fluid lactate concentration in horses with these diseases has not been
investigated.

Multivariable models are likely to prove more valuable than individual variables for
predicting which horses presenting for colic have an intestinal strangulation. Age, colic
duration, admission pain and reflux volume, abdominal palpation per rectum and/or
transabdominal sonographic findings, blood glucose and lactate concentrations,
and peritoneal fluid color and lactate concentration relative to blood lactate concen-
tration appear to be the most useful variables for model building.?’

Fig. 9. A geriatric Arabian mare with colic of 4 hours duration. The mare was recumbent on
the trailer with muscle fasciculations, tachycardia, dilated small intestinal loops on palpation
per rectum, and no reflux on nasogastric intubation. She had a PCV of 39%, TS of 7.4 g/dL,
blood lactate concentration of 4.9 mmol/L, and blood glucose concentration of 236 mg/dL.
No additional diagnostic tests were needed. On exploratory laparotomy, the mare was diag-
nosed with a strangulating pedunculated lipoma affecting approximately 10 m of distal
jejunum and ileum. Fortunately, because of early referral and surgical treatment, no resec-
tion was necessary and the mare recovered without complication.
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Fig. 10. A strangulating pedunculated lipoma affecting a short segment of jejunum. With a
short segment of jejunum needing resection and the orad segments of bowel not being
markedly distended for a prolonged period, these horses can have a good prognosis for
an uncomplicated recovery.

SUMMARY

Early identification of horses with a strangulating obstruction is vital for an uncompli-
cated recovery from surgery. In fact, the goal should be to identify horses sufficiently
early such that resection is unnecessary (Fig. 9).>° Even if a resection and anasto-
mosis are necessary, horses can have an uncomplicated recovery particularly horses
with a short segment of jejunum affected (Fig. 10). Attention to detail during the initial
examination, considering all clinical findings, pursuing diagnostic tests early when
indicated based on the initial examination, and effective client communication are
critical for a successful outcome. Client communication should be effective so that
misinformation about diagnosis, procedure, cost, and prognosis does not delay
referral and surgery.®® Most importantly, a team approach involving owners, care-
givers, primary care veterinarians, hospital nursing staff, emergency clinicians, and
surgeons is necessary to continue to improve the prognosis for horses with intestinal
strangulation.

CLINICS CARE POINTS

e Horses with intestinal strangulating obstruction can have a good prognosis for survival and
athletic performance.

e Horses undergoing surgical correction of the lesion early have a better long-term prognosis,
fewer complications, and less expense associated with treatment than horses with delayed
referral and surgery.

o Careful consideration of signalment, history, and physical examination in conjunction with
point-of-care blood work and targeted diagnostic tests can help with early diagnosis of
intestinal strangulating in cases where it is not obvious based on pain and unresponsiveness
to analgesia.
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