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ABSTRACT

Equine enteroliths are mineral accumulations of magnesium-ammonium-phosphate (struvite)
around a foreign object that form round, triangular, or flat stones inside the bowel usually over the
course of multiple years. They form in the large colon of horses where they can remain for some
time until they move and cause an obstruction in the large or small colon, resulting in colic. A
15year old Dongola stallion was presented with a bout of colic, history revealed that the horse
repeatedly had been having recurrent bouts of colic. The animal was not responding to treatment
rather it was getting worse. The horse died before surgical intervention could be carried out. At post
mortem twenty enteroliths were discovered in the colon.
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1. INTRODUCTION

Enterolithiasis is a term applied to calculi that
form within the intestinal lumen, it is common in
horses but rare in humans. The first reported
case of enteroliths was by Chomelin in 1710
[1,2]. Enteroliths are also known as intestinal
stones. These stones build up in thin layers
around a bit of foreign matter (small piece of
wood, wire, nail, or other material) that the horse
has ingested [3].

Enteroliths are composed of struvite (magnesium
ammonium phosphate hexahydrate) that forms in
the ampulla coli of the right dorsal colon and
subsequently cause partial or total obstruction of
the right dorsal, transverse or descending colon
[4]. The specific pathogenesis of enterolith
formation is unclear but hypotheses as to the
contributing factors to the their formation exist
and they include: excessive consumption of
dietary magnesium (Mg), phosphorus (P),
nitrogen (N), presence of a nidi, alkaline colonic
content, breed, hypomotility of the right dorsal
colon and cationic content of the water supply
[5]. The enteroliths grow outward from a central
core, or nidus. The nidus is usually a rock
fragment, but can be other material, that acts as
a nucleation center for crystal growth. As the
enterolith grows outward, the crystals form
concentric bands similar to those observed in
geological mineral concretions [6]. The rate of
formation seems to be variable and may be
affected by pH, mineral availability, and colonic
motility.Due to certain breed predilections and a
familial trends for developing enterolithiasis, a
genetic component affecting colonic motility,
colonic pH, colonic mineral content, or digestive
enzymes has been hypothesized (Yarbrough et
al., 1994).There have been earlier reports of
enterolithiasis in horses with analysis of the
mineral contents of the enteroliths with reported
higher levels of calcium, phosphorus,
magnesium [7]. Hassel et al.,, [8] also had
analyzed enteroliths previously and found
calcium, phosphorus and magnesium to much
higher in enteroliths than in the ingesta of
apparently normal horses.

Enterolithiasis is characterized by mild to
moderate to severe intermittent bouts of colic
with progressive anorexia and depression [3]. A
definitive diagnosis of enterolithiasis can be
made via abdominal radiography, explorative
celiotomy, rectal palpation or necropsy [4].The

Omoniwa et al.; JEAI, 43(5): 1-6, 2021; Article no.JEAI.70913

intent of this report was to determine the mineral
contents of the enteroliths.

2. CASE HISTORY

On the 16/10/2016 a client invited clinicians at
the Veterinary Clinic of the Force Animal Branch,
Nigeria Police Force, Ibadan Oyo State on an
ambulatory visit to examine 15 year-old Dongola
breed stallion. The chief complains
wereabdominal pain, recumbence, anorexia and
cessation of defecation. The horse was
immediately hoisted to its feet.History revealed
that the horse had been basically tied to a stake
for the past 2 years as it was no longer ridden,
and had been fed on a diet of hay, wheat bran
and brewer’s yeast. On physical examination the
vital parameters were temperature: 38.6°C,
pulse: 96beats/min, respiratory rate:
38cycles/min. The mucous membranes were
congested and other observations were
weakness, emaciation, stretching of the limbs,
spraying of urine on its thighs as it did not
protrude its penis and sweating.History revealed
that this horse had been having intermittent
bouts of colic but the previous bouts of colic were
mild. A rectal palpation was done to search for
any obstructionsbut none was found and the
rectum was found empty. The vital parameters of
the horse were not improving and therefore,
decision for surgery was made. While
preparations for surgery were on going the horse
died shortly.The post mortem was carried outand
the following were found; emaciation, prominent
ribs and spinous process, little subcutaneous fat,
petechialhemorrhage of the trachea, yellow
chicken fat around the heart, blood clots in both
right and left ventricles of the heart, petechial
hemorrhage in the abomasum, presence of
twenty enteroliths of varying shapes in the colon
and a distended bladder and a rupture of the
right dorsal colon.The enteroliths removed were
hard and of varying sizes, including, spherical,
cuboidal, tetrahedral, and hexagonal shapes.
The enteroliths hada total weight of 483g and an
average weight of 24.15 +4.03g, and average
measurement of 3.24+0.96cm x 2.61+0.54cm x
2.46+0.67cm. The enterolith were subjected to
elemental analysis using x-ray florescence
spectrophotometer Philip PW 1210 Model TEFA
ORTEC automatic X-ray F (Philips Analytical,
Almelo, Netherlands). The specimens were
exposed to the entire spectrum of photons
consisting of primary radiations emitted from a
standard X-ray tube. These irradiated specimen



causing the elements in it to emit secondary
fluorescence with their characteristics X-ray line
spectra. The energies and intensities of the
emitted lines were determined by the detection
system. This is made up of two units; the primary
channel simultaneous wavelength dispersive
spectrometer and the personal computer for
control and data processing. The rapid detection
system employs pre-positioned (analyzing)
crystal around the specimen. These cause the
dispersion of the wavelength of the secondary
radiation. The intensities of the individual
wavelength are measured in a mass gas flow
detector. This system allows simultaneous
measurements of up to ten elements at peak and
background positions. The output signals from
the detector were fed into the analyzer, where
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the photon counts were stored in the computer
memories. The count rate was calibrated for
each element by comparing it to the count rate
from a standard of accurately pre-determined
composition. The spectral line energies of
wavelengths of the emitted lines were used in the
quantitative analysis of the element in the
specimen. The intensities of the emitted line
were related to their concentration for
quantitative analysis. The following results were
obtained.

The enteroliths were further analysed for
radionuclides using a Gamma spectrometry
(HPGe Detector) at the environmental laboratory
of the National Institute of Radiation Protection
and Research, the result were as.

Table 1. Elemental concentrations

Element Bi Cu Cr Ni Zn

Co Cs Pb As Cd Ra Ac

Conc 10.61 22.30 2240 2152 10.42 1218 10.00 4.45 225 0.21 0.03 0.01
(ppm)

Table 2. Concentration of oxides
Oxide SloZ A|203 Fe203 T|02 CaO P205 Kzo MnO MgO Nazo LOI
Conc 5420 4.30 5.76 113 2430 054 430 0.07 3.00 230 0.04

%

Table 3. Proximate analysis of the enteroliths was carried out with the following results per

1009

Sample Moisture Crude Crude Lipid Ash NFE Calcium Phosphorus
Protein  Fibre

Enterolith  7.89 27.09 4.60 0.10 53.15 61.35 4.38 1.76

Table 4.
Radion K-40 Ra- Pb-212 Bi-212 Ac-228 TI-208 Pb- Pa- Bi-214 Cs-
uclide 226 214 234 137
Radioac 667.20 234.69 161.51+ 162.61 15289 1412 113.97 106.99 86.43+ 0.48%
tivity +36.61 +20.57 10.65 +18.08 +13.32 5+11. +6.21 +53.61 1365 0.17
(Bg/kg) 36

Fig. 1. The dead horse



Omoniwa et al.; JEAI, 43(5): 1-6, 2021; Article no.JEAI.70913

Fig. 2. Enteroliths in situ

SILICHE S

Fig. 3.The enteroliths removed at post mortem, total weight of 483g, average weight of 24.15¢g,
and average measurement of 3.24cm x 2.61cm x 2.46cm

3. DISCUSSION

Enteroliths are a prominent cause of equine colic
and have been demonstrated as a cause of small
and large colonic obstruction [9]. A presumptive
diagnosis of enterolithiasis is based on
signalment and a thorough history in regions in
which this condition occurs frequently. A

definitive diagnosis of enterolithiasis can be
made using abdominal radiography, performing
exploratory  celiotomy or necropsy, or
occasionally on rectal palpation. Rectal palpation
findings are generally inconclusive as the
enterolith is rarely palpable [4]. Enteroliths occur
in older horses with the average age to be
9.75%4.09 years [10], this agrees with our finding



in this case where the horse was aged 15years.
Multiple enteroliths are a common finding in
equines [9], other researchers have reported
horses with between 2 and 40 enteroliths in the
large intestine (Yarbrough et al., 1994).Solitary
enteroliths are usually round, whereas multiple
enteroliths have flat sides [11] similar to our
findings.Wheat bran has been reported to
influence the formation of enteroliths by
alkanizing the intestinal ingesta, which favours
the concretion of enteroliths [12], hence diet in
the horse was a risk factor. Mineral content of
enteroliths are varied depending on the
components, silica has been identified as a
common component of the nidus formation.
Additionally, variablequantities of potassium,
calcium, sodium, and sulfur may alsobe present
in stones. Calcium happens to be quite abundant
incolonic fluids, but magnesium may be the more
critical mineralrequired for enterolith formation in
horses [13].

4. CONCLUSION

Equine enterolithiasis is an under reported cause
of colic and depending on the size of the
enterolith, the symptoms displayed by the animal
will vary from mild in cases of small sized
enteroliths to severe in cases of a single large
obstructing enteroliths or multiple smallers sized
enteroliths. In this case age and overgrazing of
the horse around its place of tethering
contributed to the enterolithiasis as supported by
the high silica content of the enteroliths. The
client was advised to stable his horses and when
their tethering points should be regularly rotated
to plevent overgrazing and ingestion of sand.
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