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KEY POINTS

e A thorough triage colic evaluation aims to define clinical severity and suspected gastroin-
testinal localization of the colic to inform management recommendations.

e Clinical “red flags” quickly identify critical colic cases, the most important of which are the
severity and/or persistence of pain and cardiovascular compromise.

o A definitive etiologic diagnosis of colic is rare in the field and is not required to provide an
accurate clinical assessment and guide treatment recommendations.

e Horses with colic that require two or more doses of analgesia over any time period are
more likely to require surgery.

e Rapid transportation to a referral center should be prioritized over on-farm stabilization (ie,
intravenous fluids) to avoid delay.

INTRODUCTION

Gastrointestinal colic is the most common primary care equine emergency' and af-
fects nearly one of four horses per year.? Colic is a significant welfare concern for
equine patients and a financial and emotional burden for owners.®* However, horse
owners may be overconfident and unreliable in defining and identifying colic, which
complicates timely and appropriate veterinary intervention.®* Thus, equine primary
care practitioners are often tasked with simultaneously educating clients, evaluating
patients, and making appropriate management recommendations under emergency
circumstances.® Despite its importance in primary care practice, most contemporary
colic literature is heavily skewed toward referral management. Although field and
referral level care are interdependent, they are distinct components of equine practice
with unique challenges and decision-making scaffolds.
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This article outlines the equine primary care practitioner’s role in colic triage and
provides decision-making scaffolds for field colic management. Field-appropriate di-
agnostics, criteria for referral or euthanasia, and options for multimodal pain manage-
ment are highlighted.

THE EQUINE PRIMARY CARE PRACTITIONER’S ROLE IN COLIC TRIAGE

Up to 80% of horses showing colic signs in the field have no identifable etiologic diag-
nosis for their colic compared with only 20% of referral colic admissions.”25° Thus,
equine primary care practitioners frequently make treatment and management recom-
mendations without a definitive diagnosis of disease. In human medicine, clinical “red
flags” inform treatment recommendations in these circumstances, '° and the same prin-
ciple can be applied to colic triage. For cases of equine colic, “red flag” parameters are
associated with both severity of clinical signs and suspected gastrointestinal localiza-
tion of the colic. Accurately assigning clinical severity and localizing the general
anatomic source of colic can help equine primary care practitioners make timely,
appropriate recommendations.

OBJECTIVE AND EFFECTIVE COLIC TRIAGE
Assessing Colic Severity

More than one-third of colic cases evaluated in the field may require repeat veterinary
care, hospitalization, or result in natural death or euthanasia.’ Early recognition and
treatment of these critical cases improves outcomes,®'" and several studies have
defined clinical “red flags” to help practitioners identify critical cases (Table 1). These
parameters provide an objective guide for treatment and management decisions and
can be practically and accurately assessed in the field by obtaining a thorough history
and performing a comprehensive colic examination which includes observation, phys-
ical examination, transrectal palpation, nasogastric intubation, and ancillary diagnos-
tics such as transcutaneous abdominal ultrasound and percutaneous
abdominocentesis.’?72° Specifically, several validated equine pain scoring systems
exist and are useful for assessing and monitoring the progression of clinical
pain.’®22 A comprehensive but simple pain scale is outlined in Table 2.2' A triage
decision-making tree based on colic severity and gastrointestinal localization is out-
lined at the end of this article.

Obtaining a Gastrointestinal Localization of Colic

Most sources of colic can be presumably localized to the proximal (stomach, small
intestine) or distal (cecum, large colon, small colon) segments of the gastrointestinal
tract after a comprehensive diagnostic evaluation (Table 3). This localization guides
treatment and management decisions'®2% and is not dependent on a definitive etio-
logic diagnosis of colic (ie, proximal enteritis vs small intestinal strangulating lesion).
During a field colic evaluation, an accurate gastrointestinal localization should be
attempted using a combination of diagnostic tools and tests, which include transrec-
tal palpation, nasogastric intubation, transcutaneous abdominal ultrasound, and
percutaneous abdominocentesis. Despite their utility, this full complement of diag-
nostics is rarely performed in a field setting. Transrectal palpation is performed in
75% of primary opinion colic cases,'? and nasogastric intubation, blood work, and
abdominocentesis are performed in less than 40%, 20%, and 10% of colic cases,
respectively. Although factors such as patient compliance, facilities, and veterinary
safety likely influence these diagnostic omissions in some circumstances, 98% of
primary opinion veterinarians believe that diagnostics beyond a physical
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Table 1

Pain/pain score

Clinical “red flags” associated with critical colic cases and used to guide treatment and
management decisions after primary evaluation

e Moderate or severe pain’-'?
e Persistent or progressive pain despite analgesia®®

Heart rate

>48 beats per minute'®
>60-70 beats per minute is suggestive or severe pain and/or
cardiovascular shock'®

Cardiovascular stability

Abnormal mucous membrane color’
Poor pulse quality'?

Capillary refill time >2.5 s'?
Elevated venous lactate’®

Gastrointestinal sounds

Reduced or absent in >/ = 1 quadrant’'%">

Diagnostic test results

Transrectal palpation abnormalities
Transcutaneous abdominal ultrasound abnormalities'?

Peritoneal fluid
characteristics

Serosanguinous or green/brown’

o ensure blood contamination or enterocentesis does not affect
interpretation

Peritoneal lactate >/ = 2x venous>°

Localization

Proximal gastrointestinal tract’®
Cecal dysfunction'®

Duration of colic

>1 week’

examination and transrectal palpation are “unnecessary for the diagnosis of colic”
and are most commonly implemented only after severe signs develop.'? This repre-
sents a source of observation bias and intolerable clinical variability in field triage of
colic cases. Consistently performing a complete diagnostic evaluation can help

Table 2

Behavior

Equine acute abdominal pain scale-version 2

Character of the Behavior
Occasional/Calm —  Frequent/Violent

Depression

1 - - - -

Flank-watching

Weight-shifting

Pawing

Stretching

Kicking abdomen

Restlessness

'
NN N[N NN

Sternal recumbency - - 4 -
Lateral recumbency - - - 4 -
Attempting to lie down - - - 4 -
Rolling - - - - 5
Collapse - - R - 5

Adapted from Sutton and colleagues 2019. Pain is graded from mild (1) to severe (5) based on the
type of behavior exhibited (rows) and the frequency and character of the behavior when appli-
cable, ranging from occasional and calm (1) to frequent and violent (5). From Wiley publishing

and according to STM guidelines.
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Table 3

Examination findings that indicate gastrointestinal localization of colic in horses

Examination

Proximal Gl Dysfunction (Stomach/Small Intestine)

Distal GI Dysfunction (Cecum, Large, and Small Colon)

Assessment of pain and physical
examination

e Moderate-to-severe pain behaviors
e Moderate-to-severe cardiovascular compromise

e Absent to severe pain behaviors
e Absent to severe cardiovascular compromise

Possible transrectal abdominal
palpation findings

e Normal
e Distended small intestine

e Normal

e Colonic gas

e Impacted and/or distended ingesta in the large or
small colon

Left dorsal displacement of the large colon into or
toward the nephrosplenic space

e Horizontal large colon tenia

Taut vertical cecal tenia

Cecal gas or feed accumulation

Possible transcutaneous abdominal
ultrasound findings

e Normal

e Enlarged stomach (>4 intercostal spaces, or
extending caudal to the 13th rib)

e Distended small intestine (>4 cm)

e Thick-walled small intestine (>4 mm)

Normal

Large colon obscuring left kidney and spleen
Large colon mesenteric vessels along the body wall
Thick-walled large colon (>5 mm)

Fluid-filled cecum or large colon

Nasogastric intubation

e > 2-3L net accumulation of feed or fluid
e Progressive discomfort following enteral fluid
therapy

< 2-3L net accumulation of feed or fluid
Minimal discomfort following enteral fluid therapy

8LL
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primary care practitioners localize and appropriately manage colic cases in a timely
manner.

Transrectal Abdominal Palpation

Transrectal abdominal palpation should be performed during every colic evaluation if
patient and veterinarian safety allows. Copious lubrication, adequate restraint, seda-
tion with an alpha-2 agonist, smooth muscle relaxation, and rectal lidocaine infusion
(50-60 mL of 2% lidocaine introduced through a flexible red rubber catheter, exten-
sion set with clamp and catheter insertion removed, or stallion catheter) facilitate
safe palpation.?* Smooth muscle relaxation via intravenous administration of
N-butylscopolammonium bromide is more effective at reducing intra-abdominal pres-
sure and patient straining than rectal lidocaine infusion.?®

Transrectal tears are the most common complication of palpation and can be
fatal.”® However, this is a rare outcome®® and concern for this complication should
not preclude examination in appropriately sized horses if risks can be mitigated with
adequate restraint, sedation, and muscle relaxation. If there is concern for a rectal
tear, palpation should immediately stop and the potential tear discussed with the
owner and local referral center to determine additional diagnostic and management
recommendations.’”:'®

Knowledge of normal and abnormal transrectal palpation findings is requisite for a
diagnostic evaluation and thorough palpation is facilitated by a systematic
approach.?* The investigators prefer clockwise palpation beginning at 6 o’clock at
the brim of the bony pelvis, moving from caudal to cranial on the left until 12 o’clock,
and then from cranial to caudal on the right, returning to the brim of the pelvis to com-
plete the examination. In the normal horse, the following gastrointestinal structures are
routinely identified.'”?* Abnormal structures are included in italics where they are typi-
cally identified in the abdomen. How these abnormal structures contribute to gastro-
intestinal localization is categorized in Table 3.

BLADDER AND LATERAL LIGAMENTS OF THE BLADDER

e Located at 4 to 8 o’clock, cranial to the bony pelvis (Fig. 1).
e The lateral ligaments of the bladder are paired, pencil-width cords that are
cranio-caudally oriented and diverge as they travel caudal along the bladder.

Abnormal: Large Colon Gas Distention

e Gas-distended large colon is palpable in the pelvic canal and approximates the
feeling of placing your hand through an inflated blood pressure cuff.

Abnormal: Large Colon Displacement

e Horizontally oriented tenia (bands) that do not diverge and cannot be associated
with the bladder are the tenia of the large colon.

e These are not normally palpable and their identification signifies a right displace-
ment of the large colon.

e Anovice clinician may confuse the lateral ligaments of the bladder with abnormal,
horizontally oriented colon tenia or a distended bladder with a gas-distended co-
lon. Careful palpation of the lateral ligaments of the bladder with attention to
orientation differentiates these structures.

PELVIC FLEXURE OF THE ASCENDING (LARGE) COLON

e Located at 6 to 9 o’clock, at or cranial to the level of the bladder.
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Fig. 1. Schematic representation of transrectal palpation of the bladder and lateral liga-
ments (black arrows). (From Southwood, L.L. and Fehr, J. (2012). Abdominal Palpation per
Rectum. In Practical Guide to Equine Colic, L.L. Southwood (Ed.). https://doi.org/10.1002/
9781118704783.ch3.)

e The normal pelvic flexure is soft and margins are relatively indistinct, it is not
definitively palpable in all horses. There are no palpable tenia associated with
the pelvic flexure.

Abnormal: Pelvic Flexure Impaction

e Areadily palpable, rounded ball of feed material in the left caudal abdomen which
may extend to the right of midline. Size can vary from softball (impacted but not
distended) to beach ball (impacted and distended).

e The pelvic flexure is both impacted and distended when it is the primary source
of colic signs. A small, very firm pelvic flexure impaction (that often feels uneven
and “shrink wrapped”) may be secondary to additional sources of colic that
caused dehydration and desiccation of otherwise normal colon contents, such
as a small intestinal lesion.

SMALL COLON AND FECAL BALLS

e Located at 6 to 12 o’clock, throughout the left and central caudal abdomen
(Fig. 2).

e Normal fecal balls in the small colon are described as a “string of pearls.”

e The broad antimesenteric and fibrous mesenteric tenia of the small colon are
palpable.

Abnormal: Small Colon Impaction

e Coalescing, tubular-shaped small colon fecal material.

e This can be confused for a small pelvic flexure impaction: the presence of
palpable small colon tenia differentiates these diagnoses.

e The absence of fecal material in rectum or small colon, or the presence of firm,
dissected fecal material may indicate a more serious colic.
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Fig. 2. Schematic representation of transrectal palpation of the small colon, left kidney, and
spleen. (From Southwood, L.L. and Fehr, J. (2012). Abdominal Palpation per Rectum. In
Practical Guide to Equine Colic, L.L. Southwood (Ed.). https:/doi.org/10.1002/
9781118704783.ch3.)

LEFT KIDNEY AND SPLEEN

e The left kidney is located at 10 to 11 o’clock, cranial to the pelvic flexure and
along the dorsal body wall to the left of midline (see Fig. 2).

e The caudodorsal border of the spleen is located at 9 to 11 o’clock, abaxial to the
kidney.

e Only the caudal pole of the left kidney is palpable and it is differentiated from fecal
balls by its proximity to the dorsal body wall and spleen, immovable position, and
firm, smooth consistency.

e The nephrosplenic ligament, a horizontal cord of connective tissue between the
spleen and kidney, is palpable based on patient and examiner size.

Abnormal: Left Dorsal Displacement of the Colon or Nephrosplenic Entrapment

e Palpation of the large colon between the kidney and the caudodorsal border of
the spleen obscuring the nephrosplenic ligament indicates that the horse likely
has a nephrosplenic ligament entrapment of the colon. The nephrosplenic space
may not be palpable depending on patient and examiner size.

e Large colon in the area of the kidney and spleen displacing the spleen axially and/
or ventrally suggests either left dorsal displacement or nephrosplenic ligament
entrapment of the colon.

ROOT OF THE MESENTERY AND CENTRAL ABDOMEN

e The root of the mesentery is located at 12 o’clock, at or near the cranial extent of
the palpable abdomen; identification depends on the size of the examiner and
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patient. The caudal abdominal aorta and associated vessels and lymph nodes
can be followed from the root of the mesentery caudally along the sublumbar
body wall (Fig. 3).

e Distended small intestine should be felt for within the central abdomen ventral to
the root of the mesentery. Specifically, the horizontally oriented duodenum may
be identified at root of the mesentery coursing caudal to the cecal base. Normal
small intestine is soft and indistinct from other viscera.

Abnormal: Easily Palpable Small Intestine

e Distended small intestine may be encountered anywhere during transrectal
palpation but is commonly located ventral to the root of the mesentery in the
mid-central abdomen (Fig. 4).

e Distended small intestine is not always palpable per rectum, particularly if the
proximal portions are affected.

Abnormal: Lymphadenopathy, Vascular Thrombosis

e Vascular anomalies such as verminous arteritis or lymphadenopathy may be
identified along the root of the mesentery and sublumbar body wall.

CECAL TENIA

e Located at 2 to 5 o’clock in the right caudal abdomen at approximately the same
depth as the pelvic flexure (see Fig. 3).

b\?@%
ENYAN

7 Great Vessles

Fig. 3. Schematic representation of transrectal palpation of the root of the mesentery and
great sublumbar vessels and medial/ventral cecal band. (From Southwood, L.L. and Fehr, J.
(2012). Abdominal Palpation per Rectum. In Practical Guide to Equine Colic, L.L. Southwood
(Ed.). https://doi.org/10.1002/9781118704783.ch3.)
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Fig. 4. Schematic representation of transrectal palpation of dilated small intestinal from the
lateral (A) and caudal (B) perspective. (From Southwood, L.L. and Fehr, J. (2012). Abdominal
Palpation per Rectum. In Practical Guide to Equine Colic, L.L. Southwood (Ed.). https:/doi.
org/10.1002/9781118704783.ch3.)

e The normal ventral cecal tenia is a pencil width band that is oriented vertically and
freely moveable approximately 1 to 2 inches toward the pelvis. The ventral cecal
tenia courses from the right caudodorsal abdomen in a cranioventral direction to-
ward midline. Normal cecal haustra are soft and indistinct.

Abnormal: Taut Cecal Tenia or Gas/Feed Distention of the Cecal Haustra

e Fixed position of the cecal tenia on palpation (which may be associated with pain
on palpation or manipulation) or persistent gas and/or palpable digesta within the
cecum are associated with cecal impaction or atony.

e Unlike other large intestinal impactions, horses with cecal disease show mild pain
but are at a high risk of gastrointestinal rupture. Referral should be offered when-
ever cecal disease is suspected, regardless of clinical pain.

Abdominal masses, such as abscesses or neoplasia, may be palpated based on
location and size. Pneumoperitoneum, indicated by loss of negative pressure around
the examiners arm, or a large volume of peritoneal effusion may also be appreciated
when present.

Nasogastric Intubation

Nasogastric intubation is both a diagnostic and therapeutic procedure that should be
performed on all patients evaluated for colic. All horses with moderate-to-severe colic
signs should have a nasogastric tube passed urgently during the triage evaluation to
relieve gastric distention, if present, and reduce the risk of gastric rupture. A horse
showing colic signs with a heart rate > 60 beats per minute should have a nasogastric
tube passed immediately, and failure to do so may result in litigation if gastric rupture
occurs. The presence of greater than 3 L net reflux/ingesta in an adult horse indicates
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proximal gastrointestinal tract dysfunction. Referral should be discussed when prox-
imal gastrointestinal tract dysfunction is suspected, as these horses often have lesions
that require surgery (eg. strangulating small intestinal lesion) or, at a minimum, require
frequent nasogastric decompression and continuous intravenous fluid therapy to cor-
rect fluid deficits and maintain hydration. The early identification of proximal gastroin-
testinal dysfunction is imperative for appropriate management.

In the absense of net reflux, enteral fluid therapy through a nasogastric tube can be
an effective treatment for several sources of distal gastrointestinal tract colic. Full-size,
adult horses with normal proximal gastrointestinal function can tolerate 6 to 10 L of
enteral fluids every 2 to 4 hours. Approximately 30 L of enteral fluid therapy over
24 hours resolves most large colon displacements and impactions.2” Enteral fluid ther-
apy with a balanced electrolyte solution hydrates large colon digesta more effectively
than intravenous fluid therapy, despite equivalent effects on systemic hydration.?®
Similarly, enteral fluid therapy with MgSO,4 and psyllium (1g/kg daily for 3-7 days) re-
duces large colon sand accumulation more effectively than in-feed psyllium.?®
Although frequently administered, mineral oil does not soften or lubricate desiccated
digesta and largely serves as a marker of gastrointestinal transit. Proximal gastrointes-
tinal tract function must be assessed by checking for net nasogastric reflux before
administering enteral fluids; transrectal palpation and transcutaneous abdominal ul-
trasound can also be used to support proximal gastrointesitnal tract evaluation prior
to enteral fluid administration if needed.

Transcutaneous Abdominal Ultrasound

Transcutaneous abdominal ultrasound is accessible to most primary care practi-
tioners and provides useful diagnostic information during colic evaluation with minimal
formal training using a transrectal probe.?® Any abnormal transcutaneous ultrasound
findings are associated with more serious gastrointestinal disease. Of note, adminis-
tering sedatives and/or N-butylscopolammonium bromide will decrease intestinal
motility, which particularly affects ultrasonographic interpretation of the small intes-
tine. For this reason, the authors prefer to perform an transcutaneous abdominal ultra-
sound evaluation following the physical examination, and before transrectal palpation
or nasogastric intubation if possible. Easily obtained transcutaneous ultrasound find-
ings that indicate lesion localization are outlined in Table 2.

Percutaneous Abdominocentesis

Peritoneal fluid evaluation is a simple diagnostic procedure that is particularly impor-
tant for determining colic severity, although it does not contribute to lesion localiza-
tion.’ In a field setting, peritoneal fluid evaluation is most useful to evaluate for
intestinal ischemia/strangulation or gastrointestinal rupture and these can be identified
using visual inspection and simple point-of-care analyses. A serosanguinous abdom-
inal fluid is an accurate indicator of intestinal strangulation®® and the green/brown peri-
toneal fluid with a fetid odor is associated with gastrointestinal rupture. Because these
two peritoneal fluid colors are associated with very severe colic, it is important to
ensure an accurate sample is obtained. Subcutaneous bleeding can contaminate
and discolor otherwise normal peritoneal fluid. However, when this occurs the sample
typically “clears” as fluid drips during collection, and the red blood cells will settle after
collection.Careful clinical assessment also differentiates the likelihood of blood
contamination versus intestinal strangulation. In addition, the fluid obtained from
enterocentesis is grossly identical to free peritoneal fluid following gastrointestinal
rupture. Enterocentesis is a fairly benign complication®' of an abdominocentesis,
whereas horses with gastrointestinal rupture should be euthanized and clinical
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assessment differentiates these two scenarios. Horses with gastrointestinal rupture
typically demonstrate that signs of septic shock have a history of severe colic followed
by “resolution” after rupture, characteristic loss of negative abdominal pressure on
transrectal palpation, and a large volume of free peritoneal fluid on transcutaneous
abdominal ultrasound. Abdominocentesis may be performed using ultrasound guid-
ance to prevent enterocentesis or splenocentesis. Ideally, cytology should be used
to confirm that the horse indeed has intestinal perforation with the finding of intracel-
lular bacteria and lysis of nucleated cells.

Clinicopathologic evaluation of peritoneal fluid provides additional diagnostic infor-
mation.®? In the field, peritoneal lactate concentration can be compared with venous
blood concentration as a marker for intestinal ischemia/strangulation.>® Normal peri-
toneal fluid lactate is equivalent to systemic lactate concentration and typically less
than 2 mmol/L in healthy horses at rest. Peritoneal fluid lactate that is at least twofold
higher than systemic lactate indicates intestinal strangulation. Importantly, peritoneal
lactate alone is not predictive for intestinal strangulation or ischemia and must be
compared with venous concentrations.*® Additional biochemical and inflammatory
markers have been measured in peritoneal fluid in an attempt to identify intestinal
strangulation and the need for surgery; however, these markers are not necessarily
sensitive or specific for diagnosis of intestinal strangulation or ischemia and are not
currently practical.®>=2° Peritoneal serum amyloid A concentrations measured alone
or in comparison to blood does not differentiate between inflammatory and strangu-
lating lesions and does not replace lactate measurements for this purpose.*®

Techniques for percutaneous abdominocentesis in the adult horse are described
elsewhere.*® A teat cannula technique is preferred by the authors and is recommen-
ded when small intestinal distention is present. Subcutaneous swelling and entero-
centesis are the most common complications of this procedure, but these occur in
less than 1% of abdominocentesis attempts, resolve with antimicrobial therapy,
and are not associated with user skill level.2"-*” Therefore, abdominocentesis is war-
ranted in any case of adult colic regardless of veterinarian experience, provided they
are properly prepared. In cases of marked colon distension or suspected sand
impaction, enterocentesis may be more likely and the need for abdominocentesis
should be considered in light of this. Of note, milk peritonitis associated with enter-
ocentesis in preweaned foals is very serious; in this population, abdominocentesis
should be reserved for cases of severe colic and only performed by experienced
practitioners

MANAGEMENT DECISIONS FOLLOWING TRIAGE

Following field evaluation, the equine primary care practitioner must make recommen-
dations for continued on-farm management, referral, or euthanasia. Assessments of
colic severity and suspected gastrointestinal localization, as well as frank owner
communication inform these recommendations, are described in Fig. 5.

Colic pain despite adequate on-farm analgesia is the most important indicator for
referral management or euthanasia.®® As a general principle, colic pain that is refrac-
tory to adequate analgesia could be defined as pain that is recurrent, severe, or pro-
gressive within a 12-hour period despite full doses of a nonsteroidal anti-inflammatory
drug (NSAID) and alpha-2 agonists with or without opioids. Horses with colic that
require two or more doses of analgesia over any time period are more likely to require
surgery.>®

In the absence of refractory and/or progressive pain, additional important indica-
tions for referral management or euthanasia are outlined in Fig. 5 and include
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Degree of pain
or
cardiovascular compromise

[ Clinical signs persistent AND/OR progressive despite appropriate analgesia ]

No [ Yes
Nasogastric intubati | Field management is
asogastric intubation
>2-3L net reflux 'l unlikely to be successful
No

! Proximal Gl/cecal dysfunction
Transrectal palpation —
| T PR »|  Palpable abnormalities

OR
No
No

Persistent/progressive abnormalities.

i No — e

Does the owner understand +

accept the referral process and

Yes
inancial estimate?

If need to further aid decision-making,
perform abdominocentesis

Serosanguinous [ l
—» AND/OR Consider referral

Lactate > 2x peripheral

—>| Green/brown i Consider euth i l

Clear + yellow
AND
Lactate < 2x peripheral

] [ Consider on-farm management ]

Fig. 5. Management decision-making tree based on colic triage examination findings.

additional indicators of colic severity (see Tables 1 and 2) and/or localization to the
proximal gastrointestinal tract or cecum (see Table 3). Recommendations for stabiliz-
ing horses before referral are well-described'®° and can be provided for a specific
case by the referral center. Typically, rapid transportation to a referral center should
be prioritized over on-farm stabilization (ie, intravenous fluids) to avoid delay.

A strong veterinary—client—patient relationship facilitates client decision-making
when referral care or euthanasia are considered. Horse owners may have difficulty
recognizing quality-of-life concerns® and rely heavily on veterinary advice for end-
of-life decisions.*" Although shared decision-making between medical professionals
and patients (clients) is a popular and powerful communication tool,*° it is important
to remember that the horse owner is ultimately responsible for taking a veterinarian’s
management recommendations and making an informed decision that suits their
unique situation. Referral care for most common etiologies of care has a good to
excellent prognosis for discharge with appropriate medical or surgical treatment,
including small intestinal strangulating lesions (>70%), large colon impactions
(>90%), and large colon displacements (>90%). Survival rates are comparable for
geriatric horses, and age alone should not deter referral or surgical care.'®

When evaluation supports referral, early referral improves patient outcomes, re-
duces complications, and frequently decreases the overall cost of care to the owner.
Discussing the case with the local hospital before referral ensures the owner has ac-
curate cost and treatment expectations.'® Referral without providing this information,
particularly if a surgical lesion is suspected, can cause owner frustration and prolong
patient suffering, and must be avoided. In the authors’ experience, some clients will
refuse referral until they realize euthanasia is the most likely alternative, which can
delay referral of critical cases and negatively affect patient outcomes.'® Discussing
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concerns with farm management in light of the horse’s clinical examination early and
honestly can minimize this frustrating scenario.

If referral is recommended, but declined by the owner, equine primary care practi-
tioners face the additional challenge of advocating for patient welfare within the con-
fines of the client’s capabilities. In these instances, euthanasia should be discussed
and considered based on the veterinarian’s evaluation and the progression and
persistence of the horses’ clinical abnormalities. Conversely, referral might be elected
based on client’s needs and preferences when farm management is clinically appro-
priate. Referral should always be supported if requested by the client or if the client is
physically or emotionally unable to closely monitor the horse.

ANALGESIC OPTIONS FOR COLIC CASES

The assessment of comfort is vital to colic triage evaluation, and analgesic and/or
sedative medications are frequently required to facilitate a safe examination and treat
discomfort. A simple, reliable, descriptive scoring system for equine abdominal pain
(equine abdominal pain scale [EAAPS]) is outlined in Table 2.'°2"42 |t is important
to note the degree of pain before administering any analgesia, and to relay the route,
dose, and timing of drug(s) administration to referral veterinarians.

Up to 96% of caretakers report access to at least one type of analgesic medication,
and 27% of caretakers acquire these medications outside of a veterinary—client-pa-
tient relationship.*® As such, when evaluating a horse for colic, inquiry as to any prior
administration of analgesic medications is paramount to accurately evaluating the pa-
tient and guiding drug administration during the evaluation and preventing adverse ef-
fects from readministration and overdose. Analgesic medications available and
commonly administered in equine patients with colic are discussed below and out-
lined in Table 4.

NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

NSAIDs reduce pain, pyrexia, and inflammation by either nonselectively or selectively
inhibiting cyclooxygenase (COX) enzymes. Potential adverse effects of NSAIDs
include nephrotoxicity and gastrointestinal disease (right dorsal colitis, gastric ulcera-
tion) and are associated with decreased prostaglandin-mediated blood flow, mucous
production, and mucosal barrier integrity to the affected organ systems or gastrointes-
tinal dysbiosis.** Adverse effects are potentially enhanced in patients with a history of
renal disease, NSAID-associated gastrointestinal disease, or concurrent hypovolemia.
Combining NSAIDs or administering doses higher than the labeled dose is not sup-
ported by current literature and may increase the risk of potential adverse events.*®

NONSELECTIVE COX INHIBITORS

e Flunixin meglumine and phenylbutazone are nonselective COX-1 and COX-2 in-
hibitors. Flunixin meglumine provides superior analgesia for visceral pain and is
most commonly administered in colic cases with phenylbutazone most commonly
prescribed in orthopedic disease.**46

e Oral and injectable forms of flunixin meglumine are available and often adminis-
tered before evaluation by a veterinarian. In addition to guiding proper dose
amount and frequency, caretakers should be cautioned against intramuscular
administration of flunixin meglumine due to its association with clostridial
myositis.
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Table 4
Medications available for sedation and analgesia to facilitate evaluation in an equine patient
NSAIDs
Category Medication Advantages Disadvantages

Nonselective COX inhibitor

Flunixin meglumine

0.25 mg/kg PO/IV g8h

0.5-1.1 mg/kg PO/IV q12-24 h
Phenylbutazone

2.2-4.4 mg/kg PO/IV q12-24 h

e Multiple formulations
¢ Dose-dependent effects

o Anti-endotoxemic
o Anti-inflammatory
o Analgesic

Rapid onset (IV)

e Nephrotoxicity

e Gl adverse effects

o Dysbiosis

o Right dorsal colitis

o Gastric ulcers

Avoid IM administration

Selective Firocoxib e Multiple formulations e Nephrotoxicity
COX-2 inhibitor 0.3 mg/kg PO/IV once (load) o Lesser Gl effects e Conflicting data on analgesic potency
0.1 mg/kg PO/IV 924 h e Anti-inflammatory
Meloxicam e Analgesic
0.6 mg/kg IV/PO
Non-traditional Acetaminophen o Antipyretic e Limited data in colic
20 mg/kg PO q12 h e Analgesic e PO administration only
e Coadminister with other NSAIDs
Metamizole e Antipyretic e Labeled only for pyrexia
30 mg/kg IV q12-24 h up to 3 d ¢ Analgesic e Gl adverse effects
e Antispasmodic e Potential coagulopathy

Alpha-2 adrenoreceptor agonists

Shorter
Duration

I
Longer duration

Xylazine

0.2-1.0 mg/kg IV/IM
Romifidine

0.04-0.12 mg/kg IV/IM
Detomidine

0.005-0.04 mg/kg IV/IM
0.04 mg/kg sublingually

Sedation + analgesia

e Short duration of action

e Oral formulation available (detomidine)

e Sedation may mask discomfort
e Reduced Gl motility
e Hypertension — hypotension
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Opioids

Hydromorphone
0.04 mg/kg IV/IM

Category Medication Advantages Disadvantages
K agonist + p antagonist Butorphanol e Synergistic with o-2 agonists e Controlled substance
0.01-0.1 mg/kg IV/IM/SQ ¢ Rapid onset of action e Head twitching (butorphanol)
Partial p agonist Buprenorphine e Potent analgesia e Reduced Gl motility
0.004-0.006 mg/kg IV/IM/SQ e Excitation
W agonist Morphine e Variable analgesia
0.05-0.1 mg/kg IV/IM e Histamine response (morphine)

Spasmolytics

Anticholinergic

N-butylscopolammonium bromide
0.3 mg/kg IV/IM

e Facilitates rectal examination
e Short duration of action
e Spasmolysis — analgesia

Transient tachycardia
e Short duration of action

Abbreviations: Gl, gastrointestinal; IM, intramuscular; PO, per os; SQ, sub-cutaneous.

>110D 40 1BWabeuey pue sisoubelq uo sayepdn



190

Bookbinder & Prisk

SELECTIVE COX-2 INHIBITORS

e As the results of reduced inhibition of COX-1 enzymes, selective COX-2 inhibitors,
such as firocoxib (Equioxx, Boehringer Ingelheim) and meloxicam (Metacam, Boeh-
ringer Ingelheim), have reduced mucosal healing time, reduced levels of plasma bio-
markers of endotoxemia, and reduced evidence of gastrointestinal insult compared
with nonselective COX inhibitors in both experimental and clinical settings.*”~"

e Despite the evidence of reduced gastrointestinal effects, adverse effects on renal
function are equivalent to nonselective medications.

e The analgesic efficacy of COX-2 selective medications is conflicting with both
equivalent*”+49:52:5% and inferior®* analgesia reported.

NONTRADITIONAL NONSTEROIDAL ANTI-INFLAMMATORY DRUGS

e Acetaminophen is one of the most commonly used analgesic and antipyretic
medications in human medicine and was historically used in horses as a marker
of gastric emptying due to its poor gastric resorption and rapid small intestinal
resorption with high oral bioavailability (91%).5%-°6 Although its mechanism of ac-
tion is not entirely understood, its antipyretic and analgesic effects are suspected
to be centrally mediated through an inhibitory effect on COX-3.57

o With similar pharmacologic profile to selective COX-2 inhibitors, acetaminophen
is reported to be an effective analgesic medication for musculoskeletal disease
without adverse gastrointestinal, hepatic, or renal effects even when combined
with a traditional NSAID.5%%6:58:59 Acetaminophen has not been described as
an analgesic for visceral pain in horses but should be considered when traditional
NSAIDs are contraindicated.

e Metamizole (dipyrone; Zimeta, Dechra) is a pyrazolone derivative that exerts its
effects through a complex mechanism of action involving inhibition of COX-3,
activation of the opioidergic system and activation of the cannabinoid system.®°
Metamizole is labeled for treatment of pyrexia but additional effects include mild-
to-moderate analgesia and reduced smooth muscle spasms.®%:6'

Alpha-2 Adrenoreceptor Agonists

During a colic evaluation, alpha-2 adrenoreceptor agonists are commonly adminis-
tered for their sedative and analgesic properties. They are effective at managing pa-
tient discomfort and facilitating diagnostic procedures, both critical for safety.
Intravenous or intramuscular bolus is the most common route of administration, but
an oromucosal detomidine gel (Dormosedan gel, Zoetis) may be administered in pa-
tients with aversion to needles or if sedation is required before evaluation and a care-
taker is unable to administer an injectable medication.®?

Xylazine has a short duration of action and is often chosen as the initial alpha-2
agonist during a colic examination; however, several doses may be required. In patients
with discomfort refractory to xylazine, administration of a longer-acting alpha-2 agonist
(romifidine, detomidine), implementing multimodal analgesia, or coadministration of an
opioid should be considered. Discomfort requiring multiple doses of analgesia may be
associated with colic that is more serious and should begin raising “red flags” regarding
continued on-farm management.

Opioids

Opioids are often coadministered with alpha-2 agonists to enhance sedation and pro-
vide neuroleptanalgesia in either noncompliant patients and/or patients with moderate
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to severe discomfort. Opioids are categorized based on their action on particular
opioid receptors. Butorphanol, a schedule IV opioid with mu-receptor antagonism
and kappa receptor agonism, can be administered intramuscularly, intravenously, or
subcutaneously. It is the most commonly used opioid in equine ambulatory practice,
although its analgesic potency for visceral pain has been questioned.*®>®3° Less
common to equine ambulatory practice, mu-opioid agonists (morphine, hydromor-
phone, buprenorphine) are generally considered to provide superior analgesia. With
action on receptors peripherally and centrally, described potential adverse effects
of opioids including decreased gastrointestinal motility and hyperactivity are notably
dose-dependent and more readily observed in clinically non-painful horses.®674
These medications are controlled and cannot be dispensed for non-veterinary
administration.

Antispasmodics

N-butylscopolammonium bromide (Buscopan, Boehringer Ingelheim) is an anticholin-
ergic spasmolytic that reduces smooth muscle contraction and is labeled for manage-
ment of abdominal pain associated with spasmodic colic, flatulent colic, and simple
impactions. Although not a labeled indication, it is frequently administered during eval-
uation of a horse with colic to facilitate more thorough transrectal palpation and
decrease risk of rectal trauma by reducing straining against the examiner’s arm by
up to 68%.2° Although anecdote follows that reduction of motility is contraindicated
for certain causes of colic (impaction), the medication’s short duration of action (20—
30 minutes) likely provides little detriment to patient outcome and, in fact, reduction
of intestinal spasm against impacted digesta may facilitate resolution and improve pa-
tient comfort.”>76

CLINICS CARE POINTS

e The goals of field colic triage are determining clinical severity of disease and assigning a
suspected anatomic localization of the colic signs.

e A thorough history, observation, physical examination, transrectal palpation, and
nasogastric intubation are essential components of any colic evaluation. Additional
diagnostics include transcutaneous abdominal ultrasound, and percutaneous
abdominocentesis can be readily performed in the field and provide useful information for
management decisions.

Clinical “red flags,” which are largely related to degree of pain and cardiovascular
compromise, alert the clinician to a critical colic, and are the most important
considerations for referral or euthanasia.
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