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Ultrasound evaluation of colic in horses: Diagnosis and severity assessment
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Abstract

Colic in horses is a common disease syndrome and could lead to death sometimes if not
diagnosed quickly; however, the use of some diagnostic devices like ultrasound, which is
considered an accurate method, was advised. The study examined 30 horses showing signs
of colic and ten clinically healthy. Considered as the control group, animals in both groups
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Introduction more susceptible to diseases (7,8). There are several

methods to assist in the diagnosis of the colic, like

Colic in horses is a serious medical condition and must
be treated immediately (1), because it develops quickly and
requires immediate medical intervention (2). If colic is not
treated quickly, it can lead to a deterioration in the horse's
health condition and even to death in some cases. Therefore,
horse owners and those interested in equestrianism must be
aware of proper prevention and care measures for the signs
of colic, like pawing, kicking at the belly, and rolling, and to
have the ability to deal with this condition effectively,
whether through early detection and rapid medical (3,4).
Healthy food is essential to improve and build body
structure (5,6), while the low nutritional value of feeds leads
to decreased immunity and emaciation and makes animals
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auscultation, blood and serum analysis, and x-rays. These
methods have many disadvantages, including the inability to
explore the significant abdomen, while the use of ultrasound
to diagnose colic in horses is an important tool for
veterinarians to evaluate the digestive condition and
determine the main cause of the problem (9,10) to examine
the horse's abdominal area and verify the presence of
changes in the intestines, such as enlargement, obstruction,
torsion, or impaction, which may be an indication of colic.
Using ultrasound to diagnose colic provides veterinarians
with detailed and harmless images to verify the animal's
condition, which helps make quick and accurate decisions
regarding appropriate treatment. This technology also plays
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an important role in improving treatment results and
increasing the chances of survival for horses suffering from
recurrent cases of colic (11,12). Colic syndrome in horses is
important, especially because of the loss of the lives of many
animals, amounting to approximately 10% (13). In the same
way, the economic losses incurred by horse colic include
costs such as transporting animals, veterinarian fees,
hospitalization, and the cost of examinations, treatments,
and supportive medications used to alleviate and remove
the severity of colic (14).

In addition to achieving an accurate diagnosis within an
acceptable time, this study was conducted to determine the
cause of colic and the type and location of the cause based
on ultrasound examination.

Materials and methods

Study animals

The study was conducted to examine 40 horses aged 1-8
years of both sexes, feed concentrated diet, mixed and
Arabian breed and indoor housing system, from different
areas of Nineveh governorate. They were referred to the
University Veterinary Hospital. They were divided into two
groups according to the Case Control Study method: the first
group included 30 animals that showed signs of colic, and
the second group included 10 clinically healthy animals.

Ethical approve

Clinical examinations used in the current study are done
according to the Scientific Ethical Committee on Animal
Experimentation guidelines at the College of Veterinary
Medicine, University of Mosul, UM.VET.2023.115

Determine examination locations

Examination sites for ultrasound were determined
according to the FLASH Technique in seven specific
topographic locations: (1) Ventral abdomen, (2) Gastric
window, (3) Splenorenal window, (4) Left middle third of
the abdomen, (5) Duodenal window, (6) Right middle third
of the abdomen, (7) Cranial ventral thorax. According to
Busoni et al. (11) as in Figure (A).

Ultrasound examination

Using alcohol and without cutting their hair, the animals
were examined in a standing position after controlling them.
However, the animal was sometimes given a sedative, and
then the examination areas were prepared on both sides of
the animal without shaving the examination areas as much
as possible. Alcohol was also applied to remove the natural
fats on the animal’s hair. After that, a portable ultrasound
device (KX5100vet) with a curved type probe with a
frequency of 3.5 MHz was used (15,16), and seven areas
were examined: four places on the left side of the animal and
three places on the right side of the animal (Figure 1), where
these images saved in electronic memory on the hard disk,
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and then precise measurements were made using the (Screen
Calipers Ver. 4.0) program. The diameter of different parts
of the intestine, the thickness of the intestinal wall, and its
distance from the abdominal wall on the left and right sides
were measured, as well as the thickness of the intestine. The
walls of the cecum and colon and the nature of the materials
inside them are measured.

A
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Figure 1: Shows the examination sites using the ultrasound
device: (1) Ventral abdomen, (2) Gastric window, (3)
Splenorenal window, (4) Left middle third of the abdomen,
(5) Duodenal window, (6) Right middle third of the
abdomen, (7) Cranial ventral thorax according to Busoni et
al. (112).

Results

Type of colic

The results of the study showed that the horse colic cases
in Nineveh Governorate included inflammation of the small
intestine which was seen in (35% of diseased animals)
followed by cecal impaction 25%, retention of gases (gas
colic) 20%, spasmodic colic 12.5% and colic due to stomach
impaction which was seen in 7.5% of diseased animals
(Table 1).

Table 1: Percentage of colic in horses according to the cause

Diseases Frequency (%)
Inflammation in small intestine 14 (35%)
Cecal impaction 10 (25%)
Gas colic 8 (20%)
Spasmaodic colic 5 (12.5%)
Gastric impaction 3(7.5%)

An examination was also performed using an ultrasound
device for the internal organs in the abdominal cavity, which
included measuring the diameter, wall thickness, and
distance from the abdominal wall. It was found that there
was a significant difference (P<0.01) when measuring the
distance between the abdominal wall and the intestines in
millimeters for the horse suffering from colic, as it was
indicated that the distance is greater than in normal healthy
horses. As for measurements of the average distance
between the abdomen and the colon and the abdomen and
the cecum, no significant differences were recorded. There
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was a significant difference in the thickness of the intestinal
wall in horses suffering from colic, as it was high and
reached 7.3 mm compared to normal horses 4.37 mm. In
contrast, no significant differences appeared between horses

that suffered from colic and normal horses when measuring
the thickness of the colon wall and the thickness of the cecal
wall in millimeters (Table 2).

Table 2: A comparison of measurements of internal organs in horses

MeanzStandard error

Parameters Colicky horses (n=40) Control (n=10) P-value
Distance between the abdominal wall and intestine (mm) 4.8+36.2 2.6+22.3 0.01
Distance between the abdominal wall and colon (mm) 5.5+46.8 4.8+35.87 0.15
Distance between the abdominal wall and cecum (mm) 2.7£26.4 3.1+18.18 0.08
Intestinal wall thickness (mm) 0.5+7.3 0.2+4.37 0.01
Colon wall thickness (mm) 0.5+7.3 0.8+6.43 0.46
Cecum wall thickness (mm) 0.4+7.2 3.1+8.93 0.67

When searching for the cause of the pathological
condition, it was found that various diseases, the stomach,
and small intestine, represented by gastric impaction,
which appeared in a form filled with echogenic food
materials, with a thickening of its wall and close to the
abdominal wall (Figure 2), while in another animal, it
appeared in the form of an enlarged stomach and filling it
with little fluid and less- echoic and its pressure on the liver
(Figure 3) and congestion of blood vessels within the liver
(Figure 4 and 5). In contrast, intestinal injuries were
represented by inflammation, which appeared in the form of
thickening and lack of echogenicity in the wall of the small
intestine (Figure 6). The intestine (duodenum) was enlarged
with a diameter of 5 cm, filled with echogenic substances
representing food materials, and the wall thickened to 9 mm
(Figure 7).

Figure 2: Ultrasound examination using a 3.5MHz probe
showing A dilated gastric closed to the abdominal wall,
filled with echogenic food materials, which indicates Gastric
Dilation: Yellow arrow. Spleen: red arrow. A thickened,
irregular colon wall contains lumpy food materials, such as
green arrows. Abdominal wall: A. Caudal: Ca. Cranial: Cr.

It also appeared in other cases that the second part of the
small intestine (jejunum) had enlarged to 5 cm and was filled
with food materials, along with a thickening of the wall to 8
mm and an increase in echogenicity (Figure 8). Among the
results in this study were several small intestine segments
with a small diameter, slow physiological movement, low-
echoic fluids, and high-echoic tortuous walls (Figure 9).

Figure 3: Ultrasound examination using a 3.5 MHz probe,
showing Dilated gastric filled with hypoechoic fluids
(yellow arrow). Abdominal wall: A. Caudal: Ca. Cranial: Cr.

The results of examining cases of the cecum using an
ultrasound device also indicate enlargement of the cecum,
its proximity to the abdominal wall, and its filling with
nutrients (Figure 10). Furthermore, in other cases, the cecum
wall appeared thickening and irregular (Figures 11 and 12).
The cecum also appeared expanded, displaced towards the
abdominal wall, and filled with gases (Figure 13). When
examining the colon in horses that suffered from colic, the
colon was enlarged and filled with highly echogenic food
substances. At the same time, at other times, it showed a
thickening of the colon wall, nearest to the abdominal wall,
and containing low-echoic fluids (Figures 14-17).
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Figure 4: Ultrasound examination using a 3.5MHz probe,
showing a dilated stomach with a thickened wall: yellow
arrow. Blood vessels within the liver: red arrow. Abdominal
wall: A. Caudal: Ca. Cranial: Cr.

Figure 5: Ultrasound examination using a 3.5MHz probe,
showing a dilated stomach and approaching the abdominal
wall (Gastric Dilatation): yellow arrow. Abdominal wall: A.
Caudal: Ca. Cranial: Cr.

Figure 6: Ultrasound examination using a 3.5MHz probe,
showing: Thickened and low echogenic intestinal wall:
yellow arrow. Abdominal wall: A. Caudal: Ca. Cranial: Cr.

46

Figure 7: Ultrasound examination using a 3.5MHz probe
showing that the intestinal lumen of the duodenum is
enlarged (5 cm) and filled with echogenic material inside the
yellow arrow. Thickening of the intestinal wall to 9 mm: red
arrow. Abdominal wall: A. Caudal: Ca. Cranial: Cr.

Figure 8: Ultrasound examination using a 3.5MHz probe,
showing swelling of the intestinal lumen (Jejunum) to 4 cm
and filling it with nutrients: yellow arrow. Thickening of the
intestinal wall to 8 mm and increased echogenicity: red
arrow. Abdominal wall: A. Caudal: Ca. Cranial: Cr.

Figure 9: Ultrasound examination using a 3.5MHz probe,
showing the presence of several small intestine segments
appearing transversely, which show increased echogenicity
in their wall while containing hypoechoic fluids: yellow
arrow. Abdominal wall: A. Caudal: Ca. Cranial: Cr.
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Figure 10: Ultrasound examination using a 3.5MHz probe,
showing the cecum is enlarged, filled with nutrients, and
close to the abdominal wall: yellow arrow. Abdominal wall;
A. Caudal: Ca. Cranial: Cr.

Figure 11: Ultrasound examination using a 3.5MHz probe,
showing thickening and irregularity of the cecal wall (Cecal
Impaction): yellow arrow. Abdominal wall: A. Caudal: Ca.
Cranial: Cr.

Figure 12: Ultrasound examination using a 3.5MHz probe,
showing thickening of the cecal wall and its proximity to the
abdominal wall (Cecal Impaction). Abdominal wall: A.
Caudal: Ca. Cranial: Cr.
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Figure 13: Ultrasound examination using a 3.5MHz probe,
showing: The cecum expands and shifts toward the
abdominal wall and fills with gases. Abdominal wall: A.
Cecal wall: red arrow. Accumulation of gases: yellow
arrows. Abdominal wall: A. caudal: Ca. Cranial: Cr.

Figure 14: An ultrasound examination using a 3.5MHz
probe shows that the colon is enlarged and filled with
nutrients: yellow arrow. Abdominal wall: A. Caudal: Ca.
Cranial: Cr.

Figure 15: Ultrasound examination using a 3.5MHz probe
shows that the colon wall thickened, approached the
abdominal wall, and contained hypoechoic fluids with some
gases. Abdominal wall: A. Caudal: Ca. Cranial: Cr.
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Figure 16: Ultrasound examination using a 3.5MHz probe,
showing the expansion of the colon as it approaches the
abdominal wall and fills with gases: yellow arrows.
Abdominal wall: A. Caudal: Ca. Cranial: Cr.

Figure 17: Ultrasound examination using a 3.5MHz probe,
showing the colon approaching the abdominal wall: red
arrow. Thickening of the colon wall: yellow arrow.
Abdominal wall: A. Caudal: Ca. Cranial: Cr.

Discussion

Thirty cases of colic were diagnosed in horses in
Nineveh Governorate with different causes, starting with a
high rate of inflammation of the small intestine and stomach
impaction (17-20). Moreover, the cases of cecal impaction
ranged at 25%, which is consistent with what was reported
by Ross (21), and this result differed from Aitken et al. (22)
and Dart et al. (23). The reason is that intestinal
inflammation is affected by the quality of nutrition,
management methods, failure to use correct preventive
programs, as well as exposure to stress due to transportation
or stress factors on the animal, which leads to a decrease in
immunity and thus the occurrence of infections (24,25).

Cecal impaction occurs due to low fiber intake and
reliance on concentrated feeds (21,26). The least common
cases were stomach impaction, which occurred for many
reasons, including those mentioned by Aitken et al. (22),
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including frequent ingestion of sand, especially in horses
raised in stables with sandy floors or in pastures with short
grass. Gaseous colic or colic due to water intake occurs
frequently due to sudden changes in feed and intake of large
amounts of water after exercise or stress, especially in hot
weather (27,28).

The examination was conducted using an ultrasound
device of the abdominal wall, which diagnosed various
causes of colic, such as enlargement of the stomach,
impaction of substances inside it, inflammation of the small
intestine, and entrapment of food substances and gases
inside the colon. Also, the entrapment of food substances
and gases inside the cecum cavity was diagnosed, which
showed clear changes in these organs compared to clinically
healthy animals, and this result is consistent with what was
reported by Kassa et al. (1) and Fereig (29).

Some horses suffering from colic also showed clear
changes in the size of the stomach, components, and wall
thickness. Cases varied from moderate stomach expansion
to severe stomach expansion and closed to the abdominal
wall. The stomach also contained black, hypoechoic fluids
to medium or high echogenic substances, consistent with the
results mentioned (30).

From the results of the ultrasound examination of the
stomach, there were black, hypoechoic contents,
representing the accumulation of indigestible materials or
large amounts of fluid or gastric secretions, which agree with
Hoffmann et al. (27). Accumulation of a large quantity of
ingesta may be due to a lack of gastric motility due to lesions
in the stomach or intestine, such as ulcers, especially in
racing horses, or infestation with worms (31-33). Horses
drink large amounts of water after stress or exercise,
especially in the summer, which leads to their sudden
expansion, causing pressure on the nerve endings in the
abdominal cavity and causing colic (34). As for the
echogenic fluids, they represent inflammatory exudate in the
stomach wall or inside the gastric lumen, or they may be
indigestible lumpy materials such as sand, as horses eat sand
in some neurological cases or in some cases of anemia (Pica)
(32,35).

Some of the animals in this study suffered from various
lesions in the small intestine, which were diagnosed using an
ultrasound device, with Doherty (36) and Magalh&es et al.
(37), which represented the primary part of the intestine and
the impaction of food materials in the duodenum and
jejunum. Through the use of ultrasound waves, can be
determined the contents of the intestine, whether they are
liquids or foodstuffs, and knowing the speed of bowel
movement or its cessation, the diameter of its lumen, or the
thickness of the wall of the intestine, and thus the
possibility of distinguishing between different cases of
small intestinal injuries (12).

Hypoechoic material inside the intestinal lumen
indicates the presence of bleeding or lack of absorption of
liquid substances. In contrast, the thickness of the wall and
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its containment of hypoechoic areas indicates the
accumulation of inflammatory fluids and an increase in
blood congestion in the intestinal wall. In contrast, inactivity
and stasis of intestinal peristaltic movement occur due to
inflammation, which affects bowel movement (25,38).
Through observations of other cases, it was found that there
was an enlargement of the duodenum or jejunum, containing
echogenic materials, and the occurrence of impaction of
food materials in the small intestine (39).

Ultrasound examination also showed, at other times,
dilatation of the cecum and filling it with hypoechoic
materials, which represent fluids, as in cases of cecal
impaction, or contrastingly echogenic materials, which
represent food materials (not properly digested) trapped
inside the cecum, or in the form of gases, which appear in
the form of typical white bands parallel to each other and to
the abdominal wall, these results agree with others Sherlock
and Eggleston (40) and Velloso et al. (41).

As for colon injuries, colon injuries in its various parts
were diagnosed using ultrasound technology. There were
several cases in which the colon expanded and closed to the
abdominal wall while containing black hypoechoic fluids or
in the form of a collection of echogenic gases in the form of
strips parallel to the abdominal wall, and this is consistent
with Biscoe et al. (42) and Williams et al. (43), this
condition may occur as a result of eating large quantities of
concentrated feed or those that are indigestible.

The results of measuring the distance between the
abdominal wall and the intestine by ultrasound revealed a
significant difference as the distance between the abdominal
wall and the intestine increased. At the same time, there was
no significant difference in the distance between the
abdominal wall and the colon and the abdominal wall and
the cecum. This is attributed to the increase in bowel
movement and its displacement from its location in cases of
colic, which is consistent with Constable et al. (13) and Fikri
et al. (44). In contrast, no evident displacement of parts of
the large intestine was observed, and this result agreed with
Albanese et al. (3) and Fikri et al. (44) and Lv et al. (45) and
Singh et al. (46). It was also observed that the thickness of
the intestinal wall increased significantly in horses that
suffered from colic. In contrast, no significant difference
was observed in the thickness of the wall of the colon and
cecum because the highest percentage of cases in this study
was inflammation in the wall of the small intestine, which
led to a thickening of the intestinal wall as a result of the
Inflammatory process, which includes congestion, edema,
and inflammatory cell infiltration, as this result agreed with
Banse et al. (24) and Rezazadeh et al. (38) and Freeman and
Grosche (47) and Grosche et al. (48) and Whitfield et al.
(49).

The results of the present study agreed with other
previous studies, as the results of the average thickness
measurements of the small intestine using an ultrasound
device on colic horses were significantly different when
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compared with the control group, as mentioned by Hostetter
and Uzal (25) and Smith (30) and Conwell et al. (50) in cases
of intestinal inflammation and dorsal colitis, there is a
thickening of the intestinal wall thickness, especially in
cases of acute intestinal inflammation, and the reason for this
is due to inflammatory reactions, edema, hyperplasia, or
tumors (24).

Conclusion

It has been proved that ultrasound, as a noninvasive tool
with a high level of utility, safety, and accuracy, can be used
by veterinarians for the early detection of equine colic and
requires little training. Therefore, ultrasonography
technique is considered suitable for enhancing the clinical
diagnosis of colic in horses and accelerating the choice of
medical or surgical treatment.
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