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A 36 hours old foal was presented with abdominal pain and undefication that did not respond
to medical treatment. Physical examination revealed marked abdominal distension, mild tachy-
cardia, tachypnea and high rectal temperature. Radiographic and ultrasonographic investigations
confirmed the meconium impaction and large colon involvement. The case was recommended
for urgent exploratory celiotomy. Close observation during surgery showed distention of small
and large intestine and 360° volvulus of left colon associated with meconium impaction in small
colon. After decompression and correction of large colon, impacted meconium was removed from
the lumen via small colon enterotomy. The foal was recovered uneventfully and did not show any
complication during 2 weeks follow up. This report suggested failure to pass meconium can cause
other gastrointestinal disorders in neonatal foals.
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olic is a prevalent condition in equine neo-

nates, which is a significant concern due to
vast differential diagnosis possibilities, management
difficulty, and non-pathognomonic clinical signs[1].
Abdominal pain may be caused by gastrointestinal or-
igin (e.g., impactions, gastric ulcer) or extra-gastroin-
testinal one (e.g., mesenteric abscess, ovarian tumor)
[2]. Studies revealed that most foals' gastrointestinal
colic can be solved medically and will not require
surgery[3]. Concurrent disorders, nonspecific clin-
ical signs, and potential post-surgery medical prob-
lems, along with decreasing survival rate over time
since the condition occurred, make the judgment
intricate[1,3]. Surgical abdominal pains in foals are
mainly associated with the small intestine. Large co-
lon illnesses also include medical (Acute and chronic
diarrhea) and surgical (obstruction). Large intestine
obstructions are classified into simple, non-strangu-
lating, and strangulating[1,4]. Meconium impaction
is the simple and non-strangulating obstruction, and
one of the most common causes of colic in equine ne-
onate[5]. Retention of meconium may happen due to
delayed ingestion of colostrum, dystocia, prematurity,
low birth weight, birth asphyxia, and dehydration[6].
Impaction of meconium often resolved medically, and
surgical intervention should be performed in unre-
sponsive cases[6]. Large colon volvulus (LCV) and
intussusception are strangulating obstructions, and
both are reported rarely in neonate foals[1,4]. Despite
the difficulty of making differentiating between sur-
gical and medical therapy, foals with strangulating
obstruction must be operated in the minimum time
owing to the time-dependent success rate[3,4].

LCV usually begins rapidly and may lead to lu-
minal obstruction and strangulating colic[4]. In this
regard, neonates may show respiratory and cardiovas-
cular signs, which can be helpful in diagnosis along
with paraclinical evaluations. Generally, colon volvu-
lus in horses with a degree exceeding 270° has a poor
prognosis which even becomes lesser through time([7].
Many studies stated the fact that with faster referring
and diagnostic processes and, eventually, operation,
the survival rate will increase significantly[1,3,7].

In this case report, the clinical sign, diagnostic
testing, and surgical findings of a 36 hours old neonate
foal with a meconium retention followed by 360° large
colon volvulus, will be described.

A 36 hours old male thoroughbred neonate foal
weighing 48 kg, was presented with signs of abdomi-
nal pain and failure to pass the meconium to the large
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animal veterinary hospital, University of Tehran. This
case was referred to surgery after failure of medical
therapy including enema by a veterinary practitioner.
The colt demonstrated diminished appetite and was
also letargic. No obvious abnormality had been found
in the childbearing and gestation period. At the time
of physical examination, the foal was alert and abdom-
inal distension and moderate colic pain was evident.
A digital examination of the rectum did not reveal
meconium retention. On physical examination, the
foal showed tachycardia (135 beats/min) and tachy-
pnea (62 breaths/min), and high rectal temperature
(40.2°C). Hematological examination revealed nor-
mal in red blood cell count (10.2x10'*/L), hemoglobin
concentration (125 g/L) and hematocrit (43%). White
blood cell count mildly increased (12x10°/L) with
neutrophilia.

Standing Radiography projection showed marked
gaseously distended intestinal loops in caudoventral
and middle aspect of abdomen measuring 1.5 to 1.7
times of first lumbar vertebrae with meconium reten-
tion in distal colon (Figure 1.A). For further examina-
tion, transabdominal ultrasonography was performed
when the foal was in the lateral position that revealed
gas-fluid distended, hypomotile and circular appear-
ance of large and small intestinal loops with normal
wall thickness (Figure 1.B). A multiple hyperechoic
immobile well-defined curved surface with dirty dis-
tal shadowing artifacts was prominent in the small co-
lon represented the meconium impaction. Free fluid
was not noted in the peritoneal or retroperitoneal cav-
ities. Meconium impaction was the primary diagnosis
and we did not correlate severe distention of intestinal
loops observing in Ultrasonography and radiography
with retention of meconium, so based on paraclinical
findings, and because the meconium impaction did
not respond to medical treatment, an emergency ex-
ploratory celiotomy was recommended that accepted
by the owner.

Surgical Treatment

Intravenous catheters were placed in an aseptic
fashion and sterile isotonic fluid (Sodium Chloride
0.9%, Intravenous Infusion) were given pre and in-
tra-operatively (8mL/kg/h). The foal was pre-medicat-
ed with intravenous injection of flunixin meglumine
(1.1 mg/kg BW) and Midazolam (0.1 mg/kg BW). An-
aesthesia was induced using ketamine (2.2 mg/kg BW,
IV) and maintained with isoflurane in medical oxygen
on a semi-closed circle system. Then, the foal was po-
sitioned in dorsal recumbency and ventral surface of
abdomen was prepared for aseptic surgery. A ventral
midline incision (15 cm length) was created through
the linea alba starting at the umbilicus and extending
cranially.
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Figure 1.

A: Radiology, Standing radiography of foal abdomen shows marked gaseously distended intestinal loops (arrow) in caudoventral
and middle aspect of abdomen. B: sonography, Sonographic imaging shows large intestinal loops (L) are dilated with fluid and gas

echogenicity. Wall thickness is normal.

Initial exploration of abdominal cavity revealed
marked distention of large colon. Also, mild non-spe-
cific small intestinal distension was present presum-
ably due to the secondary ileus. The colon was decom-
pressed of gas using an 18-gauge needle attached to a
suction unit. Further exploration confirmed meconi-
um impaction at distal region of small colon, and also
360° volvulus of left colons at the level of the sternal
and diaphragmatic flexures (Figure 2). The twisted co-
lon was corrected and the pelvic flexure was replaced
in the correct orientation. Clinical evaluation of the
colon including serosal colour, pulses in the ventral
and dorsal colic arteries and colon motility showed
that the tissue was alive. After that, the impaction
of meconium was tried to break down by careful
trans-luminal massage in combination with a warm
water enema, but the attempt was unsuccessful and
consequently, the enterotomy incision was performed
in small colon and impacted meconium was removed.
The enterotomy was closed in interrupted lembert
pattern with 2-0 polyglactin 910 (Vicryl). The small
intestinal contents were decompressed into the cae-
cum, followed by decompression of both colon and
caecum of free gas, using needle and suction unit. The
abdominal viscera were copiously lavaged with warm
normal saline and ventral midline incision was closed,
routinely.

The foal recovered without any problem. Postop-
erative treatment included intravenous administra-
tion of 22000 IU/kg sodium benzylpenicillin QID, 6.6
mg/kg gentamicin SID and 1.1 mg/kg flunixin-me-
glumine SID, for 3 days. The foal discharged from the
hospital, 3 days after the surgery. During two week
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follow up, the owner declared that the foal defecated
normally and had good appetite.

Figure 2.
On laparotomy exploration, a 360 degree volvulus (arrow) was
observed in the left colon of neonate foal. PF: Pelvic flexure;

C:Cecum

This study describes the clinical findings and sur-
gical intervention of volvulus and meconium impac-
tion occurring in 36 hours old foal. The simultaneous
occurrence of these disorders is relatively rare in foals.

Among the colic origins, large colon volvulus
have been reported rarely in foals[7]. Colon volvu-
lus observed by Abutarbush et al. is the fourth most
common cause of colic on presentation of adult hors-
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es with an incidence of 7.3%[8]. In adult horses, LCV
has an incidence of 10-21% among the surgical col-
ics[9,10]. Large colon volvulus is 1st cause of euthana-
sia in surgical colics of mature horses. Mair and Smith
(2005) revealed that volvulus is an important and
killing condition, so initial recognition of this deadly
disease is highly advisable [9]. Phillips and Walmsley
(1993) reported that 53% of horses with surgical colic
had a lesion of the large intestine of which one-third
had LCV[11]. Although LCV is a common cause of
surgical colic in adult horses, but less commonly re-
ported in foals [12].

Vatistas et al. (1996) reported 5 foals among the
67 surgical colic had LCV[13]. In the study conduct-
ed by Adams et al. (1988) including 20 neonatal foals,
torsion at the sternal and diaphragmatic flexures was
observed in 3 foals[14]. In a review article of 119 ab-
dominal surgery in foals , 5 foals had LCV, of which
4 patients were older than 3 months[15]. LCV was
not reported in 137 neonate foals was reviewed in the
University of Pennsylvania[3].

There are rare reports of LCV in 3 day-old neo-
nates same as our report that the location of volvulus
was the sternal and diaphragmatic flexures [1,12,14]
reflecting these flexures may be a main site for LCV in
neonatal foals. However, in adult horses, most of the
volvulus occurs in cecal base or near the cecocolic fold
because the colon region is freely movable in abdomi-
nal cavity and has a few attachments to the abdominal
wall. Contributing factors for colonic motility is un-
known in foals although differences in the morphol-
ogy and density of myenteric plexuses between foals
and adult horses have been reported and could influ-
ence colon motility pattern with animal age [1].

In a recent study concurrent large colon volvulus
and atresia coli in 18 hours old foal was described and
atresia coli result to hypoxia and inflammation may
cause of LCV through the colon motility change [12].
A 360° LCV with meconium retention and intestinal
incarceration has been described in 36 hours old colt
[16]. We speculated that impaction in distal part of
colon may cause of ileus and subsequently inflamma-
tion and vascular damage result in altered colon mo-
tility causing LCV.

Large-breed horses, post foaling, multiple colic
episodes, feeding hey and restricted grazing are the
risk factors for colonic volvulus in adult horses[12].
These factors are not contributed for the foals, but
congenital malformation, undiagnosed colitis, abnor-
malities of the myenteric plexuses and intrauterine
hypoxic injury to the colon put at foals to risk of LCV
[1]. In the current patient, congenital malformation of
the colon was not observed.

Due to small size of ponies and foals, transrectal
palpation of the abdominal organs is out of the mind,
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and it is suggested that paraclinical examinations
such as radiography and transcutaneous abdominal
ultrasound be used to make a correct diagnosis. Ra-
diography is a good diagnostic tool for distinguishing
lesions of the large and small intestines and had a sen-
sitivity of 96% for detecting gastrointestinal disease in
foals and the width of enlarged intestinal loops was
measured with the length of the first lumbar vertebral
body[17]. In the current patient markedly distention
of intestinal loops measuring 1.5 to 1.7 times the L1
body length vertebrae showed obstruction caused by
meconium impaction. For further evaluation, ultra-
sound was done and gaseous/fluid distention of the
intestinal loops was noted and we did not speculate
the LCV in this patient. Large colon volvulus diagno-
sis by transabdominal ultrasound in foals associated
with difficulties reported by others [12,18]. However,
Pease et al (2004) described that ultrasound finding
in colon torsion in adult horses, including wall thick-
ening in ventral site 29 mm, had a sensitivity of 67 %
and a specificity of 100 % with high positive predictive
value 100%, and also in another recent study marked
large colon wall thickening proposed strangulated
large intestine in neonatal foals [1,19]. It is suggested
to measure colon wall thickening in colic foals that
may support the colon strangulation, although no
sign of wall thickening was observed in our ultra-
sound findings. Meconium impaction as described in
the ultrasound of nonmoving sharp-edged particle in
this report, close to description of sand impaction in
adult horses, however, radiography is the gold stan-
dard for diagnosis of sand colic[20].

It is believed that survival rate in LCV surgery in
horses depends on serosal colour of affected colon,
degree of rotation and some laboratory and cardio-
pulmonary parameters. In more reports about the
LCV in foals, euthanasia is selected for patients as
the vascular compromise of colon and serosal colour
changes([1], although patient in our study has no sign
of discoloration of strangulated colon and survived
two weeks follow up.

In conclusion, according to the current case re-
port, distention of colon due to the meconium im-
paction may increase the risk of colon displacement
or volvulus in foals that it urgently needs to surgical
intervention.
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