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KEY POINTS

� Ultrasound can be a quick, noninvasive tool in formulating the accurate diagnosis of horses
presenting with acute colic, leading to successful treatment and outcome.

� Transcutaneous ultrasound gives immediate information on the volume and type of peri-
toneal effusion, gastric dilatation and contents; small intestinal contents, motility, wall
thickness, and diameter; and large intestinal contents and wall thickness.

� Ultrasound can be useful in distinguishing between strangulating and nonstrangulating
small intestinal lesions and can help determine whether a horse should have surgery.

� A low-frequency (2–5 MHz) curvilinear transducer is the transducer of choice for equine
transcutaneous abdominal ultrasonography because of its ability to image up to 27 to
30 cm of depth.
INTRODUCTION AND CLINICAL INDICATIONS

Transcutaneous abdominal ultrasonography has become an integral part of the diag-
nostic workup for the acute abdomen in many equine clinics. A quick and accurate
assessment of horses with acute abdominal pain is essential for the formulation of
the correct diagnosis, prognosis, and treatment, particularly as it pertains to the initial
decision of either medical or surgical management. Abdominal ultrasound is a rela-
tively easy, noninvasive tool to evaluate the anatomic location, wall thickness, motility,
and contents of the intestine. Transcutaneous ultrasound is of particular value in pa-
tients that cannot undergo rectal palpation due to size (foals or miniature horses), lack
of adequate restraint, safe facilities, excessive straining, history of a rectal tear, or
where rectal palpation is limited because of advanced pregnancy. Despite limitations
caused by the large depth and size of the abdominal cavity of the horse, the presence
of osseous ribs encasing the cranial viscera, and varying amounts of gaseous
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distension, ultrasound provides valuable information that could not be obtained by
other diagnostic methods.1–3

Transcutaneous ultrasound examination is a noninvasive method that gives imme-
diate information on the volume and type of peritoneal effusion; gastric dilatation and
contents; small intestinal contents, motility, wall thickness, and diameter; and large in-
testinal contents and wall thickness.1–7 Ultrasonography has been shown to be a reli-
able method for the evaluation of normal intestinal wall thickness in horses and
ponies4,8,9 as well as for assessment of strangulating small intestinal lesions3,6,10–12

and strangulating large colon lesions10,13,14 as compared with histologic sections.15

Originally, the use of abdominal ultrasonography as a diagnostic tool in colic pa-
tients was evaluated prospectively in 226 colics.6 In this study, horses with primary
small intestinal lesions had a small intestine (SI) wall thickness of 0.2 to 1.8 cm and
a diameter of 3.6 to 13.5 cm without evidence of motility. Horses with peritonitis
showed SI motility, wall thickness measurements of 0.5 to 1.3 cm, and diameters of
2 to 5.1 cm. Horses with primary large colon lesions or small colon impactions had ul-
trasonographic evidence of small intestinal motility, normal SI wall thicknesses, and
diameters of 3 to 7.1 cm. More importantly, if distended and amotile SI was detected
by ultrasonographic evaluation, the sensitivity, specificity, and positive and negative
predictive values for SI strangulation obstructions were 100%. In contrast, detection
of abnormal SI via transrectal palpation yielded a sensitivity of only 50%, specificity
of 98%, and a positive and negative predictive value of 89% for small intestine stran-
gulation obstructions. This study showed that the use of abdominal ultrasonography in
horses with signs of colic is accurate in detecting SI strangulation obstructions.
A recent retrospective study investigated the correlation between abdominal ultra-

sonographic findings and disease categories that cause abdominal pain requiring sur-
gery in 158 horses.10 In this study, abdominal ultrasound was performed to assess for
free peritoneal fluid, visibility of the left kidney, gastric distention, the appearance and
motility of the duodenum, the appearance, motility, and thickness of SI loops, and the
appearance and motility of the colon. The most significant findings of this study were
that the presence of distended and nonmotile small intestinal loops was associated
with strangulating small intestinal obstructions; that increased free peritoneal fluid
and distended and thickened SI loops with abnormal motility were associated with
a definitive diagnosis involving the SI, that failure to visualize the left kidney was asso-
ciated with nephrosplenic entrapment, and that thickened large colon was associated
with large colon strangulating volvulus. This finding indicates that ultrasound is a use-
ful diagnostic tool to aid in determining whether a horse needs colic surgery.
A protocol for fast, localized abdominal ultrasonography of horses (FLASH) has

been recently described.11 In this protocol, the horse’s abdomen is divided into 7 re-
gions (described below under technique) and assessed using alcohol saturation and
without clipping. This protocol was evaluated by inexperienced clinicians in 36 horses
with colic. In this study, the FLASH examination was completed within approximately
10 minutes and was able to show free peritoneal fluid and abnormal intestinal loops.
Thirteen horses were considered surgical colics. Sensitivity, specificity, and positive
and negative predictive values for dilated small intestinal loops as an indicator of small
intestinal obstruction were similar to that reported by Klohnen and colleagues.6 These
results support the use of the FLASH technique by experienced and inexperienced
veterinarians to detect important abdominal abnormalities in equine colic patients.

Technique and Equipment

Although the type of ultrasoundmachine is often thought to be the most important fac-
tor to obtain quality ultrasonographic images, the value of abdominal ultrasound is
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more heavily influenced by the following factors: patient preparation, individual horse-
to-horse variation, availability of ultrasound transducers, technique, experience level
of the examiner, and complexity of the abdominal disorder.

Patient preparation
Alcohol saturation is sufficient for imaging the acute abdomen in most instances. In
heavily coated or obese horses, clipping the hair with no. 40 blades is often necessary
to obtain diagnostic images. Ponies, donkeys, and certain breeds with thick skin and
heavy fat deposition, such as Friesians, draft breeds, and Icelandic horses, are noto-
riously challenging to image and thus often require clipping.

Transducers and ultrasound machines
A low-frequency (2–5 MHz) curvilinear transducer is preferable for abdominal imaging;
however, a rectal transducer can provide useful information to aid in the decision-
making process for surgical referral. Visibility with a rectal transducer is limited to
structures close to the skin surface because of its maximal scanning depth of 10 to
12 cm. Fortunately, abnormal SI is heavy and falls to the dependent portion of the
abdomen, usually adjacent to the body wall where it may be detected with a rectal
transducer. A rectal transducer can also identify ventral peritoneal fluid accumulations
to assist with abdominocentesis. Transrectal ultrasound may be performed with either
a traditional linear rectal transducer or a small curvilinear (microconvex) transducer.
The latter transducer is quite small and can be readily manipulated within the rectum.
A low-frequency (2–5 MHz) curvilinear transducer is the transducer of choice for

equine transcutaneous abdominal ultrasonography because of its ability to image
up to 27 to 30 cm of depth. Curvilinear transducers are available for nearly all of
today’s ultrasound machines and are capable of producing high-quality, diagnostic
images in the ambulatory and hospital setting. In addition, the curvilinear arrangement
of ultrasound crystals produces a sector-shaped image regardless of scanning depth,
resulting in a wider field of view when compared with linear transducers. In contrast,
the rectal transducer (a linear transducer) produces a progressively narrower image as
the scanning depth is increased.

Scanning technique
Techniques for abdominal ultrasound can roughly be broken down into 3 general cat-
egories: the limited examination, the FLASH technique, and the full examination. Var-
iations of these techniques abound, depending on examiner preferences and
experience.4,6,11,16

Limited examination The limited examination often focuses on the caudoventral
abdomen and left caudal intercostal spaces (ICS) in colicking horses. The primary
goal is to detect evidence of nephrosplenic entrapment from the renosplenic window
and strangulating small intestinal lesions from the ventral abdomen. This examination
can be quickly performed in the ambulatory setting to help determine whether surgical
referral is indicated. The limited examination is appropriate for beginning and novice
abdominal imagers to prevent becoming overwhelmed by the more thorough exami-
nations described below.

FLASH technique The recently described FLASH technique is based in part on FAST
(focused assessment with sonography in trauma) techniques used in human emer-
gency clinics.11 The FLASH technique has been met enthusiastically by practitioners,
in part because of its catchy name, but also because it expands beyond the limited
examination. The FLASH technique is performed using alcohol saturation in the unclip-
ped horse and divides the horse’s abdomen into 7 topographic locations: ventral
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abdomen, gastric window, splenorenal window, left middle third of the abdomen,
duodenal window, right middle third of the abdomen, and thoracic window.

Full examination The full examination divides each side of the abdomen into 3 general
regions: (1) paralumbar fossa/flank region from the level of the tuber coxae to the stifle;
(2) ICS (5–17th) from the ventral lung margins to costochondral junctions; (3) ventrum
from sternum to inguinal region (cranial to caudal) and costochondral junctions to
midline (left to right). Each region is thoroughly evaluated in systematic fashion, rather
than dividing the abdomen into specific windows as with the FLASH technique. In
addition, each ICS is evaluated from the ventral lungmargin to the costochondral junc-
tions to ensure imaging of all abdominal structures and the ventral thorax to detect
pleural/pulmonary abnormalities that can mask as colic. Although this examination
can initially seem extensive, it can be performed quickly in colic patients.

Machine settings
Regardless of the technique used, image quality should be optimized by altering fre-
quency settings, time-gain compensation controls, depth settings, and overall gain.
Settings will depend on the individual situation. In general, larger horses will require
a lower frequency setting for adequate penetration than a foal or young, fit Thorough-
bred racehorse, whereby a higher frequency setting of 5 MHz often produces the best
image quality. In general, it is best to scan with the highest frequency setting that will
result in adequate penetration. Depth settings should be adjusted frequently, depend-
ing on the location of the structure of interest. Shallow depth settings (6–12 cm) will
give better detail of superficial structures but will not be adequate to visualize deeper
abdominal structures. In contrast, scanning with a constant depth setting of 20 to
30 cm will result in subtle findings being overlooked in those structures located close
to the skin surface.

Examiner experience and diagnostic complexity
There is little question that ultrasound is highly operator dependent, in both image
acquisition and interpretation. Fortunately, the basic questions to be answered with
abdominal ultrasound (evidence of strangulating obstructions, nephrosplenic entrap-
ment, peritoneal effusion) in many colicking horses are fairly straightforward. In
contrast, less common disorders, such as obstructive cholelithiasis, dissecting aortic
root aneurysms, and neoplasia, generally require much more experience to detect and
recognize. Findings consistent with colon torsion or right dorsal displacement are
more common, but also require more than basic ultrasound skills. In addition, findings
such as severe colonic thickening may represent both surgical and medical disorders,
colon torsion, or colitis, respectively.14,17 Interpretation must always consider the clin-
ical picture of the horse, which may not be as straightforward as one might anticipate.
Normal Ultrasonographic Anatomy of the Equine Abdomen

Briefly, the cecum, cecal mesentery, right kidney, right liver lobe, duodenum, and right
dorsal colon are evaluated from the right side of the abdomen, and the left kidney,
spleen, stomach, and left liver lobe are evaluated from the left side of the horse.
The left dorsal colon and ventral colon are seen predominantly in the left ventral
abdomen, and the right ventral colon is visualized primarily from the right ventral
abdomen. Differentiation between cecum and colon segments is primarily based on
location rather than the presence and size of sacculations.18 Jejunum is most often
seen in the ventral abdomen, but may be visible in multiple locations throughout the
abdomen.9
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Left abdomen
The spleen is the predominant feature of the left abdomen, including the ICS and ven-
trum, and often extends to or slightly to the right of midline (Fig. 1). The spleen is
homogenously echogenic and should appear hyperechoic to the liver and kidneys.
The splenic vein is visible in nearly all horses near the gastrosplenic space. The left kid-
ney is visible deep to the spleen in the left paralumbar fossa region and caudal
(15–17th) ICS. The stomach is located dorsal to the spleen and ventral to the lung in
the left 10th to 15th ICS. Evaluation is primarily limited to its greater curvature. Gastric
contents are not typically visible, unless there are increased luminal fluid contents.19

The left liver lobe is imaged cranial to the stomach in the left 6th to 10th ICS. The
left liver lobe may be situated lateral or medial to the spleen, but should always be
hypoechoic to the spleen. Visibility of the left liver lobe is somewhat variable and
may not be seen in some horses. Large colon should be visible deep to the spleen.
Collapsed to mildly dilated SI loops are often detectable between the spleen and large
colon and occasionally in the gastrosplenic space.9

Right abdomen
The cecum is visualized from the upper right paralumbar fossa and flank region with its
apex extending to the ventral abdomen (Fig. 2). The cecal mesentery and lateral cecal
artery and vein can be evaluated along this same path,20 but may not be of particular
interest when evaluating the acute abdomen. The right kidney is seen in the caudal
Fig. 1. Reference ultrasound images from the left abdomen. (A) The spleen and left liver lobe
are seen in the left cranial (6–10th) ICS. (B) Gastrosplenic window. The spleen, splenic vein
(arrow), and stomach are seen in the left mid-ICS. (C) Renosplenic window. The left kidney
(LK) is seen deep to the spleen in the left paralumbar fossa region and caudal ICS (15–17th).
(D) SI loops are often identified deep to the spleen in the left caudoventral abdomen.



Fig. 2. Reference ultrasound images from the right abdomen: (A) The lateral cecal artery
and vein are seen within the cecal mesentery (arrow). The mesentery can often be followed
from this location to the cecal apex. (B) The right kidney (RK) is visualized adjacent to the
body wall in the right 14th to 17th ICS. (C) The right liver lobe is seen ventral to the lung
in the right 10th to 15th ICS in many horses. The duodenum (D) and right dorsal colon
(RDC) are visible deep to the right liver lobe. The RDC shows a characteristic large radius
of curvature.
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right ICS (14–17th) adjacent to the body wall. The right liver lobe is visible in the right
ICS, usually the 10th to 15th ICS. Margins should be sharp and not extend to or
beyond the costochondral junctions. The descending duodenum has a fixed location
and is visible in most horses ventral to the right kidney and deep to the right liver lobe in
the right 11th to 17th ICS.9,21 Visibility in the more cranial ICS is highly variable, as the
duodenum becomes deeper as it extends to the stomach. The ascending duodenum
cannot be visualized with ultrasound. The right dorsal colon is located deep to the right
liver lobe in the right ICS and shows a large, smooth radius of curvature. The mixture
of luminal feed and gas precludes visualization of the lumen and the far wall of the co-
lon and cecum. Colonic or cecal wall thickness is often difficult to measure in normal
horses. The hyperechoic gas/feed contents should not erroneously be included when
acquiring wall thickness measurements. Normal colon and cecal wall thickness mea-
surements are somewhat variable between reports, but measurements greater than
3 to 4 mm are generally considered thickened.8,9,16,18 Interpretation of measurements
should consider the degree and distribution of thickening (focal vs diffuse) as well as
the detail provided by the image to obtain accurate wall thickness measurements.

Ventrum
The large colon is the dominant feature of the ventral abdomen. Although jejunum can
be found in multiple sites throughout the abdomen, common locations for visualization
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of small intestinal loops include the inguinal regions, deep to the spleen and occasion-
ally in the gastrosplenic space.9 SI visibility may be increased in fasted horses.22 The
bladder may be seen caudally in the inguinal region in some horses. Urine may appear
variably echoic due to the presence of mucus and crystals. Care should be taken not
to confuse a bladder containing echogenic urine for an abdominal abscess. It should
be emphasized that evaluation of the entire ventral abdomen is an important part of
the ultrasound examination in the acute abdomen, as many abnormalities described
in this article are frequently identified in the ventral abdomen.

Gastric Abnormalities

Ultrasonographic evidence of gastric distention in equine colic patients is most often
secondary to primary small intestinal lesions and occasionally large intestine disorders
(Fig. 3). Primary gastric disorders are infrequent and include gastric impaction and
gastric neoplasia, such as squamous cell carcinoma (addressed later in this article).23

In horses with gastric distention due to excess feed or fluid accumulation, the stomach
will become visible over a larger number of ICS. Although some authors suggest that
gastric visibility over more than 5 ICS is consistent with gastric distention,16 this is
seen routinely during ultrasound examinations in noncolic patients by one author
(M.B.W.). Dorsocaudal displacement of the stomach wall is considered ultrasono-
graphic evidence of gastric distension. Due to considerable variability between
horses, it is important to obtain a baseline assessment of gastric position to use for
comparison during subsequent examinations. This information can then be used to
estimate gastric volume and base the need for nasogastric intubation and decompres-
sion.19 Gastric contents are not typically visible in horses with gastric feed impaction,
but increased gastric fluid contents may be seen in horses with gastric reflux due to
enteritis or other small intestinal disorders. An enlarged radius of curvature may also
be noted.
Fig. 3. Ultrasound image of gastric distention in a 31-year-old Thoroughbred gelding
admitted for colic due to proximal enteritis. The stomach was visible from the left 8th
through 14th ICS and showed an enlarged radius of curvature and a large ventral fluid accu-
mulation with a visible gas-fluid interface (arrowheads). Splenic vein (arrow). Dorsal is to the
right.
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Small Intestinal Abnormalities

Abdominal ultrasonography can be very useful in distinguishing between small intes-
tinal distension due to nonsurgical conditions, such as ileus or enteritis, and surgical
lesions, such as small intestinal strangulation. Most small intestinal abnormalities
and some large intestinal abnormalities create visible small intestinal distention. The
increased weight created by the distention causes abnormal loops to migrate to the
ventrum (in standing horses) or the dependent portion of the abdomen (in recumbent
patients). Small intestinal distension can be seen on transcutaneous ultrasound before
being palpated by rectum.2,24 Small intestinal distension has been defined as a luminal
diameter greater than or equal to 5 cm. Increased small intestinal wall thickness is
considered greater than or equal to 3 mm.6,10,12 It should be mentioned that small in-
testinal distention can also be found in horses with primary large intestine
abnormalities.

Small intestinal strangulating obstructions
As mentioned previously, visualization of distended and amotile loops of SI is highly
associated with small intestinal strangulating lesions (Fig. 4).2,10,12 Careful evaluation
of the ventral abdomen is important in all patients because strangulated loops tend to
fall to the dependent portion of the abdomen. Affected loops are often round in shape,
as opposed to compressed or triangular in shape, as can be seen in horses with en-
teritis or ileus. The presence of both distended and collapsed small intestinal loops
can also be seen. Wall thickness measurements can be normal or increased, some-
times in the same horse, especially when imaging the strangulated portion of bowel
(thickened) rather than the dilated loops proximal to the obstruction (nonthickened)
(Fig. 5).

Intussusception
Small intestinal intussusceptions can occasionally be diagnosed in foals and rarely
in adult horses.25,26 Cross-sectional ultrasonography through the intussusception
often reveals a typical bull’s-eye or target appearance (Fig. 6).25 Abdominal
Fig. 4. Ultrasound image from the left ventral flank region showing marked small intestinal
thickening and distention (arrows) in a 2-year-old Warmblood gelding with small intestinal
volvulus found at surgery. Although wall thickness is not shown, a measurement of 1 to
1.5 cm can be extrapolated from the depth scale on the right side of the image. (Courtesy
of Dr Erin Byrne, Alamo Pintado Equine Medical Center, Los Olivos, CA.)



Fig. 5. Ultrasound images from an adult horse with a strangulating lipoma. (A) Marked
small intestinal distention is noted (luminal diameter 5 5.29 cm). (B) In the same horse,
severe SI wall thickening of up to 1.5 cm (arrowheads) is also evident, which likely represents
the strangulated portion of bowel. Twenty-seven feet of jejunum were resected at surgery.
(Courtesy of Dr Erin Byrne, Alamo Pintado Equine Medical Center, Los Olivos, CA.)
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ultrasonography in foals may improve the recognition of these surgical lesions and
improve the potential for successful treatment. Similar to most small intestinal lesions,
small intestinal intussusceptions are typically edematous and fluid-filled and fall to the
most dependent portion of the abdomen, which should be a consideration when per-
forming ultrasound on a recumbent foal.

Proximal enteritis
Horses with ileus due to enteritis show varying degrees of small intestinal and gastric
distention (Fig. 7). Small intestinal motility is reduced but usually not absent; however,
affected horses with large numbers of turgid and amotile small intestinal loops have
been reported.11 In such cases, differentiation between surgical and nonsurgical
lesions can be challenging. A positive response to repeated decompression via
Fig. 6. Ultrasound image of a jejuno-jejunal intussusception in a 12-year-old Arab gelding
with a 36-hour history of colic. This image was obtained from the ventral abdomen and
shows the characteristic bull’s-eye appearance created by the intussusceptum (arrows)
within the severely thickened intussuscipiens (arrowheads).



Fig. 7. Ultrasound images from a horse with proximal enteritis. (A) Prominently dilated and
hypomotile small intestinal loops are seen throughout the ventral abdomen. Pockets of
anechoic peritoneal fluid (arrow) are also visible. (B) Gastric distention due to increased
fluid contents was present in this horse and is a common feature of proximal enteritis.
Both findings can also be seen in horses with strangulating lesions, making differentiation
between conditions challenging.
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nasogastric intubation may point to a diagnosis of proximal enteritis. Wall thickness
may be thickened or normal in affected horses.

Other small intestinal lesions
Small intestinal thickening is not an uncommon finding in colic patients with other non-
strangulating small intestinal lesions. Possible diagnoses include inflammatory bowel
disease (IBD), hypertrophy due to distal obstruction, and less commonly, idiopathic
muscular hypertrophy or neoplasia (addressed later in this article). All may present
with a previous history of colic episodes. Differentiation between conditions is chal-
lenging, especially in the emergency setting, unless a mass or abscess is also found
in conjunction with SI thickening. Luminal, mural, or extramural masses can all cause
proximal distention and mural thickening. Thickening may involve all layers or only the
muscular layer. Horses with idiopathic muscular hypertrophy show severe thickening
that is limited to the muscularis layer of the SI (Fig. 8A).27,28 Horses with IBDmay show
segmental or diffuse SI thickening (see Fig. 8B). Some IBD horses may also show
cecal lymphadenopathy; however, this finding is not pathognomonic for this condi-
tion.20 Diagnosis may rely on a positive response to corticosteroids in nonsurgical
cases or via surgical biopsy/resection.

Duodenal abnormalities
Although duodenal abnormalities are uncommon primary causes of colic, the duo-
denum should be evaluated for distention, thickening, or alterations in motility. Visual-
ization of the normal duodenum may not be practical in the emergency setting,
because it may be collapsed and visibility may require waiting for peristalsis. In horses
with enteritis or other jejunal disorders, the duodenum may appear persistently or
intermittently distended and hypomotile.10,11 Severe distention should prompt closer
evaluation for a duodenal mass or other obstruction (Fig. 9A). Severe duodenal thick-
ening has been seen in foals and horses with duodenitis and duodenal ulceration.
Duodenoscopy may be beneficial in such cases (see Fig. 9B).



Fig. 8. Ultrasound images of severe small intestinal thickening from 2 different horses. (A)
Severe diffuse thickening involving all SI layers (arrowheads) in a horse with recurrent colic
bouts due to IBD, later diagnosed as eosinophilic-lymphoplasmacytic enterocolitis. (B)
Severe thickening of the muscularis layer (bracket) in an adult miniature horse due to idio-
pathic muscular hypertrophy. Mucosal and submucosal thickening are also present. Approx-
imately 15 feet of affected SI were resected at surgery, after which the colic bouts resolved.
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Large Intestinal Abnormalities

Left dorsal displacement
Left dorsal displacement of the large colon (LDDLC) or nephrosplenic entrapment of
the large colon is a cause of acute colic in horses, particularly in large Warmblood
breeds. Even though the colon can be palpated by rectum as it courses laterally to
the spleen into the nephrosplenic space, transcutaneous ultrasound can be used to
confirm the diagnosis. LDDLC is typically diagnosed ultrasonographically when a
Fig. 9. Ultrasound images of the descending duodenum (D) from 2 different horses with
colic. Images were obtained from the right 15th and 16th ICS, respectively. Dorsal is to
the right. (A) Duodenal distention and hypomotility are present in this 23-year-old Morgan
gelding diagnosed with splenic B-cell lymphoma at necropsy. A definitive reason for the
duodenal findings was not identified. (B) Moderate duodenal thickening (6.7 mm) is seen
in this 16-year-old Arab mare with multiple recurrent episodes of colic. Diffuse thickening
was also noted of small intestinal loops throughout the ventral abdomen. RK, right kidney.
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gas echo is identified dorsal to the spleen and obliterating the dorsal splenic border
and left kidney, or when the colon is observed laterally to the spleen (Fig. 10). In the
original study investigating the use of ultrasound to diagnose and to monitor the
nonsurgical correction of LDDLC, ultrasound was found to be a very reliable aid in
the diagnosis of LDDLC and in confirming correction of the displacement after a
nonsurgical rolling procedure.29 Ultrasound has since been integrated into standard
practice in the management of this condition.30,31 In the original report, no false pos-
itives and few false negatives were identified, indicating a high specificity with a lower
sensitivity to diagnose LDDLC with ultrasound.29 It is the authors’ experience that un-
affected horses, horses with other displacements of the large colon, and even large
colon torsions can potentially have a similar appearance on ultrasound, particularly
in obliterating the left kidney. This obliteration has been reported in other studies,
including one where only 2 of 7 horses without a visible left kidney were found to
have LDDLC and another study that reported 18 of 143 false positive examina-
tions.10,11 Therefore, nonvisualization of the left kidney on ultrasound should not be
used as the sole indicator of LDDLC. Additional ultrasonographic findings consistent
with LDDLC include splenic enlargement and ventral displacement, often extending
past the ventral midline.

Right dorsal displacement
Ultrasonographic findings associated with right dorsal displacement include dilated
mesenteric vessels on the right side of the abdomen, reported as near the costochon-
dral junctions in 1 to 2 ICS.32,33 In the authors’ experience, abnormally distended ves-
sels are most often found in the right 10th to 12th ICS and are oriented parallelwith the
ribs.34 This nearly vertical orientation is almost perpendicular to the horizontal orienta-
tion of the large colon and its mesenteric vasculature in the normal horse (Fig. 11).
Although surgical intervention is recommended in such cases, it is interesting that
some horses without a surgical option have resolved with only supportive treatment.
It is important not to confuse this finding with the normal appearance of the lateral
cecal artery and vein. Cecal vessels are oriented somewhat vertically but are located
further caudally in the abdomen, extending from the paralumbar fossa/flank region to
the ventral abdomen.
Fig. 10. (A) Normal renosplenic window. The left kidney is visible deep to the spleen in the
caudal ICS. (B) In this horse with nephrosplenic entrapment, the left kidney is obscured by
large colon (LC), which has migrated lateral and dorsal to the spleen. Peritoneal effusion
is also present in this image. Dorsal is to the right in both images.



Fig. 11. Longitudinal (left) and transverse (right) ultrasound images of a severely distended
mesenteric vein (double headed arrows, V) in a horse with right dorsal displacement. Both
images were obtained from the right 11th ICS with the transducer oriented parallel to the
ribs in the left image and perpendicular to ribs 11 and 12 in the right image. Venous blood
flow was visible with both B-mode and color Doppler imaging. The smaller artery (A) is
visible adjacent to the dilated vein on the transverse image.
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Colon torsion
Large colon torsion is a common cause of severe colic in horses and ultrasound is
typically not essential in establishing the correct diagnosis and treatment plan. How-
ever, in atypical cases where the colon is not completely strangulated and pain is not
severe, ultrasound can be a useful diagnostic tool for this condition. Abutarbush13

described a technique wherein the identification of nonsacculated large colon in
the left ventral portion of the abdomen indicated a large colon volvulus, and the de-
gree and location of the volvulus could be accurately estimated by ultrasound.13 In
a prospective study conducted by Pease and colleagues,14 a colon wall thickness
greater than or equal to 9 mm accurately predicted strangulating large colon torsion
(Fig. 12) with a 100% specificity and 67% sensitivity using a ventral abdominal
window.
Fig. 12. Severe colonic thickening in a 13-year-old broodmare that presented for tachy-
cardia (up to 120 bpm) and lying down at 4 days postpartum. Although this image was ob-
tained from the right ventral abdomen, similar thickening was present throughout the right
abdomen and left ventral abdomen. Peritoneal effusion (PE) is also visible. A 360� colon tor-
sion was found and corrected at surgery.
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Colitis
The term colitis may apply to multiple conditions that cause colonic inflammation.
Right dorsal colitis is a common concern among equine veterinarians, and its clinical
and ultrasonographic features have been described in multiple reports.35–37 The ultra-
sound focus of these reports was on the right dorsal colon; however, colonic thick-
ening consistent with colitis can be found throughout the colon in affected horses.17

In the authors’ experience, thickening is infrequently isolated to the right dorsal colon
(Fig. 13). As such, examination should extend beyond the right dorsal colon in all sus-
pect cases to more fully document the extent of involvement. Horses with acute infec-
tious or inflammatory colitis may demonstrate similar ultrasonographic findings.
Differentiation often relies on patient history and other clinical features.

Intussusception
Intussusceptions involving the large intestine include cecocecal, cecocolic, colocolic,
ileocecal, and ileocecocolic intussusceptions. Ultrasound findings include a target
sign similar to that seen with small intestinal intussusceptions, but because of their
larger size, luminal fluid can be seen within the concentric rings of the intussuscep-
tion.38–40 Preoperative differentiation of the specific anatomic structures involved is
challenging in large intestinal intussusceptions. In some horses, a masslike appear-
ance may be present, especially if scanning immediately adjacent to the intussuscep-
tion.34 A closer look will often reveal the presence of an intussusceptum and
intussuscepiens (Fig. 14). Because most large colon intussusceptions involve the
cecum, identification requires imaging on the right side of the abdomen, including
the right flank, paralumbar fossa, and ICS, regions that tend to be less frequently eval-
uated in colic patients. In one study of cecal intussusceptions, ultrasound was used to
diagnose 3 of 37 ileocecal intussusceptions, 3 of 5 cecocecal intussusceptions, and
12 of 19 cecocolic intussusceptions; however, ultrasound was not performed in all
cases.41 These findings are similar to other studies on large intestinal intussusceptions
where ultrasound was used to diagnose only 2 of 30 cases42 and 2 of 8 cases,43
Fig. 13. Severe colonic thickening in a 15-year-old Thoroughbred mare with colic. (A) The
right dorsal colon is severely thickened and shows an edematous, layered appearance
(arrows). (B) Severe colonic thickening (arrows) was also seen throughout the abdomen,
including the cranioventral abdomen as shown in this image. Wall thickness measurements
ranged from 9.4 to 15 mm and involved nearly all visible portions of the colon. The horse
recovered with conservative treatment.



Fig. 14. Ultrasound image of a colocolic intussusception in a 17-year-old Tennessee Walker
mare with a 2-week history of mild colic. The inner intussusceptum is seen (arrowheads)
within the severely thickened and edematous outer intussuscipiens (double headed arrow).
The intussusception was visible from the right 11th to 13th ICS. Surgical reduction was un-
successful, and the horse was euthanized after the owner declined large colon resection.
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respectively. Admittedly, both studies included years wherein the use of abdominal
ultrasound was not yet embraced in colic patients.

Sand/Enteroliths
Sand accumulations within the large colon and enterolithiasis are typically diagnosed
with abdominal radiographs as they cannot be imaged adequately with ultrasound.
However, a Finnish group investigated the correlation of radiographic with ultrasono-
graphic findings (large intestinal motility and localization relative to the ventral abdom-
inal wall) in horses with sand accumulations.44 In that study, the specificity of
ultrasonography in detecting ventrally located sand accumulations was 87.5% and
the sensitivity was 87.5%, but small and more dorsally located accumulations were
difficult to detect. The authors were able to identify ultrasonographically the ventral
aspect of sand accumulations as a hyperechoic line, allowing for an estimation of
the length of the accumulation, but not the height, and the large intestine had
decreased or absent motility. A weakness of the study was the lack of blinding of
the ultrasonographers to the radiographic findings; it is the authors’ experience that
sand accumulations are not reliably identified on ultrasound.

Peritoneal Fluid

Ultrasound is helpful to determine the location of peritoneal fluid for abdominocentesis
and to assess the quantity and character of fluid in horses with peritoneal effusions.
Peritoneal fluid is not typically visible, but a few small pockets of anechoic fluid may
be found in normal horses.9 Although the ventral abdomen is the most common loca-
tion to visualize peritoneal fluid, it is not unusual to detect fluid dorsal to the spleen in
the gastrosplenic window and dorsal to the spleen and left kidney in the left caudal ICS
(renosplenic window) in some horses (Fig. 15). Visualization of fluid in the latter loca-
tion should not be overinterpreted as evidence of severe effusion based solely on its
dorsal location. Although significant effusion may be present, this location is merely a
potential space for small effusions to accumulate. Assessment of quantity is



Fig. 15. Common locations to visualize peritoneal effusion (PE) in the equine abdomen. (A)
Ventral abdomen. A small pocket of anechoic effusion is visible in this horse with mild to
moderate large colon (LC) thickening. (B) Gastrosplenic window. Peritoneal fluid may be
detected dorsal to the spleen (S) in horses with mild to moderate peritoneal effusion. (C)
Renosplenic window. Effusion may also be visible dorsal to the spleen (S) and left kidney
(LK) in the left caudal ICS.
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somewhat subjective, but multiple small- to moderate-size pockets of peritoneal effu-
sion throughout the abdomen is generally considered abnormal.
A rectal transducer is often sufficient to detect ventral fluid accumulations, depend-

ing on the size and body condition of the horse. In thin or young horses, 4 to 8 cm of
scanning depth may be adequate. Horses with a thick retroperitoneal fat layer will
require an increased scanning depth, which may exceed the capabilities of a rectal
transducer. Most horses have some retroperitoneal fat. Fat should not be mistaken
for peritoneal fluid or liver, which can occur in difficult to image horses due to the hypo-
echoic and somewhat speckled appearance of fat (Fig. 16). Close inspection will
reveal that fat will indent on peristalsis of overlying bowel. Swirling will be noted in
horses with cellular effusion.
The character of peritoneal fluid should be also be evaluated, especially when faced

with large effusions. Hemorrhagic fluid generally shows a fairly homogeneous and
cellular appearance. It characteristically shows swirling with gentle external ballotte-
ment, respiratory, or peristaltic movements (Fig. 17). Ultrasound should then be
Fig. 16. Thick retroperitoneal fat layer visible from the ventral abdomen in an adult donkey.
Retroperitoneal fat of varying thicknesses is visible throughout the ventral abdomen in
nearly all horses/equids. Its hypoechoic and speckled appearance should not be confused
with hepatic parenchyma or cellular peritoneal effusion. LC, large colon.



Fig. 17. Severe cellular-appearing effusion in a horse with hemoabdomen (Hemoab) due to
splenic fracture (not visible in this image). Note the somewhat homogeneous appearance of
the fluid, which swirls with movement of the GI tract and shifting of the horse’s weight.
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directed to identify the source of the hemoperitoneum, which may include splenic
hematoma or fracture, hemangiosarcoma, and other neoplasias.45–47 Fluid that is het-
erogeneous, contains debris, or contains hyperechoic gas echoes is most consistent
with bowel rupture. Severe anechoic effusion may be due to uroabdomen (Fig. 18) or
neoplasia such as metastatic peritoneal carcinomatosis or mesothelioma. Uroabdo-
men is an uncommon cause of acute colic and is more likely in foals secondary to
urinary bladder rupture. However, it can be found in adult horses with urinary rupture
due to urolithiasis and should be suspected when large amounts of anechoic fluid are
present within the abdominal cavity even if a urine-distended bladder can be seen,
because the urine leakage can result from other parts of the urinary tract.
Fig. 18. Severe anechoic peritoneal effusion due to uroabdomen (Uro) in a 12-year-old
Quarter Horse mare with bladder rupture (arrow) considered to be traumatic in origin.
Although the bladder wall defect is visible in this case, it may not be identified in all cases.
The tear was surgically repaired, and the mare recovered uneventfully.
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Masses, Neoplasia, and Abscessation

Although horses with abdominal abscessation or neoplasia more commonly exhibit
clinical signs, such as fever of unknown origin, weight loss, or chronic intermittent
colic, they can present with acute colic signs especially if the mass is causing gastro-
intestinal (GI) obstruction.48–56 Masses and abscesses can be found throughout the
abdomen, but large masses are often found on the ventral abdomen due to their
dependent nature.55 Diagnosis usually requires a low-frequency curvilinear transducer
and a skilled eye. Masses palpable by rectum can be evaluated with a linear rectal
transducer; however, transrectal examination with a small curvilinear transducer
(microconvex) may provide a more complete evaluation due to its wider, sector-
shaped image. Transcutaneous ultrasound is often necessary to completely evaluate
masses palpable by rectum due to scanning depth limitations of rectal and microcon-
vex transducers.

Abdominal neoplasia
The most common intestinal tumors are lymphoma and adenocarcinoma.56 Small
intestinal lymphoma tends to produce annular thickening of the intestinal wall.
Affected loops are often visible on the dependent abdominal floor (Fig. 19). Differen-
tials for annular thickening include idiopathic muscular hypertrophy,27,28 IBD,57 and
muscular hypertrophy due to a distal obstruction. A trial with corticosteroids may
help to differentiate between neoplasia and IBD. Cecal lymphadenopathy may be
found in horses with intestinal neoplasia (see Fig. 19B), but may also be present in
horses with infectious or inflammatory conditions.20 In contrast to lymphoma, adeno-
carcinoma tends to produce focal or solitary masses (Fig. 20), although diffuse colonic
infiltration has been seen by the authors. Proximal small intestinal distention � mural
thickening may be evident due to functional obstruction. Gastrointestinal stromal cell
tumors are less common and tend to produce solitary masses with or without proximal
small intestinal distention and mural thickening (Fig. 21). Tumors often involve the
cecum. Interestingly, affected horses may be asymptomatic.49,52 Leiomyomas and
leiomyosarcomas have also been described.56

Additional tumor types that can cause clinical signs of colic include large granulosa
cell tumors (Fig. 22), splenic lymphoma (Fig. 23), and gastric squamous cell carci-
noma, among others. Gastroscopy is typically the imaging modality of choice for the
diagnosis of gastric squamous cell carcinoma, but ultrasound can detect proliferative
masses emanating from the gastric wall in the gastrosplenic space in some horses.23
Fig. 19. Small intestinal lymphoma in a 23-year-old Quarter Horse mare. (A) Severe small
intestinal thickening (arrows) was present throughout the ventral abdomen. (B) Enlarged
cecal lymph nodes (arrowheads) were seen adjacent to the lateral cecal artery (A) and
vein (V) in the right paralumbar fossa region. (C) Postmortem specimen of the same horse
showing severe annular small intestinal thickening due to T-cell lymphoma.



Fig. 20. Ultrasound image and corresponding surgical specimen from a horse with adeno-
carcinoma involving the large colon. Severe thickening (2–3 cm) of the large colon wall
(arrowheads) and an irregular lumen was visible deep to the left liver lobe and spleen
from the left 5th through 7th ICS. The owner opted for exploratory celiotomy, and the
mass was removed via colon resection.
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Abdominal abscessation
The classic appearance for abscessation is a spherical structure containing echogenic
fluid contents and a well-defined capsule. This appearance is more often seen with
mesenteric abscesses due to Streptococcus zooepidemicus or Streptococcus equi
subspecies equi.54 Although Rhodococcus equi abscesses can create a similar
appearance (Fig. 24), poorly marginated abscesses of mixed echogenicity were re-
ported in a study of 11 foals with intra-abdominal abscessation.55 Abscessation due
to Corynebacterium pseudotuberculosis typically involves abdominal organs (liver,
kidneys, and spleen, in that order). Mesenteric abscesses due to this pathogen are
relatively rare, and colic is uncommon.58
Fig. 21. Ultrasonographic findings in a horse with a large GI stromal cell tumor involving the
cecum. (A) Severe annular small intestinal thickening involving the muscular layer (arrows)
was detected near the large solitary mass (B, double headed arrow). Both were visualized
from the right paralumbar fossa and inguinal region in a 21-year-old Arab gelding with
mild colic, inappetence, and weight loss. The mass measured 16 cm � 19 cm � 16 cm. The
horse was euthanized 2 weeks later due to declining condition. Necropsy confirmed GI stro-
mal cell tumor.



Fig. 22. Large granulosa cell tumor (15.6 cm � 17.1 cm) of the right ovary visible from the
right paralumbar fossa/flank region. This granulosa cell tumor was only partially visible and
palpable via transrectal ultrasound. Transcutaneous ultrasound allowed assessment of its
full size to aid in surgical planning.
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Abdominal abscesses may also show irregular margins with heterogeneous, solid-
appearing contents that may appear similar to masses or neoplasia. Ultrasonographic
differentiation between neoplasia and abscessation is not straightforward in such
cases. Anaerobic abscesses typically show an additional component of hyperechoic
gas echoes (Fig. 25). This finding should prompt abdominal radiographs to rule out a
migrating metallic foreign body such as a wire. Ultrasound can be used to monitor
response to treatment in horses with abscessation.58 Ultrasound-guided aspiration
is generally not recommended for mesenteric abscesses due to the risk for bowel
Fig. 23. Large heterogeneous splenic mass in a 4-year-old Thoroughbred racehorse with
recent colic. The heterogeneous, cauliflower-like appearance of this mass is highly sugges-
tive of splenic lymphoma. Ultrasound-guided biopsy confirmed the diagnosis.



Fig. 24. Large mesenteric abscess (double headed arrow) due to R equi in a 3-month-old
Thoroughbred foal. A well-defined capsule is apparent in this case, but poorly defined ab-
scesses of mixed echogenicity may also be found. The abscess extended for a length of 28 cm
along the ventral abdomen.
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perforation or leakage but has been used successfully for the diagnosis of hepatic,
renal, and splenic abscesses due to C pseudotuberculosis.58

Other

Urolithiasis
Horses with obstructive urolithiasis may present with signs of colic, but more often
show hematuria and azotemia.59–61 In horses with urinary obstruction due to uretero-
liths or cystoliths, distention of the renal pelvis may be the only finding on
Fig. 25. Anaerobic abscess (arrows) at the cecal apex visible from the ventral abdomen.Hyper-
echoic gas echoes within the abscess raised the suspicion for a migrating foreign body, which
was later confirmed on abdominal radiographs. The abscesswas surgically resected via partial
typhlectomy. Partial splenectomy was also necessary due to adhesions to the spleen.
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transcutaneous ultrasound. Palpation of a bladder stone may be found during rectal
palpation of colic patients and should be confirmed via transrectal ultrasound
(Fig. 26); the entire urinary tract should be scanned to rule out additional uroliths.
This scan is especially important in horses with ureteral obstruction as the primary
cause of colic, in which case removal of the bladder stone will not resolve the horse’s
clinical signs. Ultrasound is also important to evaluate for significant underlying renal
disease to aid in prognostication. It is important to perform ultrasound before cystos-
copy to prevent the introduction of gas that would obscure ultrasonographic visualiza-
tion of urinary structures.
Uroliths, regardless of their location, appear as hyperechoic structures that cast

hard shadows. Ureteroliths can be found along the length of the ureter via transrectal
ultrasonography and are often associated with distention and ureteral thickening prox-
imal to the obstructing stone (Fig. 27A). The left and right ureters are evaluated indi-
vidually by starting at the bladder trigone and following each as far cranially as
possible. Normal wall thickness of the caudal ureters is 1.5 to 2.0 mm, with motility
used to differentiate between ureters and deferent ducts/ampulla in male horses.62

Cystoliths located at the trigone region may also create ureteral thickening and disten-
tion, and even renal pelvic distention in some cases.
Nephroliths are recognized as hyperechoic structures within the renal pelvis that

cast hard shadows. Renal sludge appears similarly but may produce a “dirty” or
less distinct shadow (see Fig. 27B). Differentiation between nephroliths and renal
sludge is not straightforward. Care should be taken not to misinterpret the hypere-
choic appearance of the renal pelvis as nephrolithiasis.

Cholelithiasis
Hepatic causes of colic primarily include obstructive cholelithiasis63–65; however, this
is an uncommon finding in the authors’ experience. In contrast to that seen with uro-
lithiasis, hepatoliths can be of variable echogenicity and can create variable acoustic
Fig. 26. Cystolith in a 17-year-old Argentinian sport horse gelding with frequent posturing
to urinate. Ultrasound of the urinary tract revealed no additional uroliths or renal or ure-
teral abnormalities. The cystolith was removed under general anesthesia. Five years later,
the horse has had no recurrence of urolithiasis.



Fig. 27. Ultrasound images from a 4-year-old Warmblood gelding with urolithiasis. (A)
Transrectal ultrasound shows a large ureterolith (small arrows) within the right ureter
and severe ureteral distention (double headed arrow) proximal to the stone. (B) Transcuta-
neous ultrasound reveals one of several nephroliths (arrow) within the right renal pelvis.
Note the characteristic strong shadow cast by the stone. Additional findings included bilat-
eral renal enlargement, thickened renal cortices, and changes consistent with chronic renal
failure. The horse was euthanized due to poor prognosis based on the extent and severity of
ultrasonographic findings throughout the urinary tract.
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shadowing (Fig. 28A).65 Biliary distention is a concurrent finding in most cases, seen
as a “parallel channel sign” whereby the bile duct becomes distended adjacent to por-
tal veins (see Fig. 28B). In some cases, hepatoliths cannot be visualized if located
deep within the biliary tree. Additional findings that may be confused with hepatoliths
include hepatic granulomas,66 biliary fibrosis, or biliary inflammation. These findings
can create distal shadowing, and when diffuse, a starry sky pattern has been
described in a group of horses with hepatic granulomas.66 Hepatoliths should be
differentiated by their location within the biliary tree.
Fig. 28. Ultrasound images from a 14-year-old Thoroughbred breeding stallion with colic
and icterus. (A) Hyperechoic hepatoliths (arrows) are seen within the biliary tree of the
left liver lobe. These stones cast variably dirty shadows, in contrast to that seen with uroliths.
(B) No hepatoliths were seen at any location within the right liver lobe; however, a parallel
channel sign (arrowheads) is evident secondary to distention of the bile ducts adjacent to
the portal vein.
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Thoracic and cardiac causes of colic
Pleuritis Horses with pleurodynia caused by pleuritis may occasionally present with
acute colic signs (Fig. 29). It is therefore recommended to evaluate the ventral lung
margins during abdominal ultrasound, which will aid in the detection of comet tails
and/or pleural effusion that may implicate the thoracic cavity as the source of clinical
signs. A few small comet tails are generally considered clinically insignificant, espe-
cially in older horses that may have residual scarring from previous lung infections.
Diffuse or large comet tails, pulmonary consolidation, or pleural effusion should
prompt complete thoracic examination.

Pericarditis Although relatively uncommon, pericardial effusion with or without cardiac
tamponade and tachycardia may produce clinical signs consistent with acute colic
(Fig. 30). Pleural effusion can appear similar to pericardial effusion in some horses.
Identification of fluid that extends around the apex of the heart is often seen in horses
with large pericardial effusions.

Aortic root disease Aortic root aneurysms and aortocardiac fistulas are rare painful
conditions that frequently present as colic patients.67,68 Mature breeding stallions
are most often affected, but aortic root disease has been reported in mares and geld-
ings. Aortic root disease should be considered in horses with severe tachycardia
unresponsive to sedation, a continuous right-sided murmur, electrocardiographic
evidence of ventricular tachycardia (usually monomorphic), and lack of significant GI
signs on colic examination. Echocardiographic diagnosis can be challenging for the
novice imager, and definitive diagnosis may require a specialist familiar with echocar-
diography. Ultrasound findings include dilatation of the aortic root, fistula formation
that extends into the right atrium or right ventricle, and/or dissecting tracts through
the interventricular septum (Fig. 31). Prognosis is poor. Reported survival times range
from a few days to 12 months in most cases. Sudden death has been reported.
Fig. 29. Evidence of pleuropneumonia detected during abdominal ultrasound in a 14-year-
old Quarter Horse gelding presenting for colic and occasional grunting. (A) Moderate
pleural effusion (PE) and ventral pulmonary consolidation (arrow) were evident within
the cranioventral thorax bilaterally. (B) Multiple diffuse comet tails were detected
throughout the right ventral lung fields. The lung was adhered to the parietal pleural sur-
face at this location (right 11–12th ICS) and showed jerky movements with respiration. The
horse was treated for primary pleuropneumonia and recovered uneventfully.



Fig. 30. Pericardial effusion (arrows) in a horse presenting for colic. No abdominal abnor-
malities were detected. Echocardiography was performed due to persistent tachycardia
and an irregular rhythm. Toxin screens were negative. Effusive-constrictive pericarditis
due to an unknown toxin was suspected. The horse responded to supportive care. LV, left
ventricle; RV, right ventricle.
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Diaphragmatic hernia Diaphragmatic hernia can cause acute colic in adults and
foals.69,70 Preoperative diagnosis can be difficult because of the absence of affected
intestine within the abdominal cavity and the lack of peritoneal fluid changes. Depend-
ing on the size of the defect within the diaphragm, either small or large intestine can
herniate. Typically, large defects result in large intestinal herniation that leads to dys-
pnea and respiratory distress. In contrast, small defects more often result in small in-
testinal herniation and strangulating obstruction that lead to acute colic signs.
Ultrasonography of the thorax and cranial abdomen can allow visualization of intesti-
nal contents within the thorax even when pleural effusion is present (Fig. 32). Diag-
nosis is not always straightforward, especially in cases with large colon herniation,
Fig. 31. Dissecting aortic root aneurysm (arrowheads) and aortocardiac fistula (arrow) ex-
tending into the right atrium in a 27-year-old thoroughbred breeding stallion that pre-
sented for tachycardia and a continuous right-sided murmur after collapsing immediately
following breeding. The dissecting tract extended 8 to 9 cm into the interventricular
septum. Ao, aorta; LV, left ventricle; RA, right atrium; RV, right ventricle. (Courtesy of
Johanna Reimer, DVM, DACVIM, Lexington, KY.)



Fig. 32. Ultrasound image from a 17-year-old Quarter Horse gelding with a diaphragmatic
hernia involving 10 feet of SI. A SI loop is seen within the pleural space between the lung
and diaphragm (arrows). Pleural effusion (PE) is also seen. Dorsal is to the left. (Courtesy
of Dr Erin Byrne, Alamo Pintado Equine Medical Center, Los Olivos, CA.)
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where the hyperechoic bowel wall may appear similar to lung. Even horses with small
intestinal herniation may require close scrutiny to appreciate the presence of amotile
bowel within the pleural space.
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