Case Report

Repeated occurrence of jejuno-jejunal intussusception in a calf
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Abstract — This paper reports the clinical findings, diagnostic imaging, surgical management, and necropsy of

an unusual case of jejuno-jejunal intussusception in a calf that was diagnosed with the use of ultrasonography, and

treated surgically by resection and end-to-end anastomosis. The calf fatally relapsed 8 d after laparotomy. Necropsy

and histology revealed enteritis and myenteric ganglionitis.

Résumé — Occurrence répétée de I'intussusception jéjuno-jéjunale chez un veau. Cet article fait rapport sur

les résultats cliniques, I'imagerie diagnostique, la gestion chirurgicale et la nécropsie d’'un cas inusité d’intussusception

jéjuno-jéjunale chez un veau, qui a été diagnostiqué par échographie et traité par chirurgie par une résection et

une anastomose terminoterminale. Le veau a eu une rechute mortelle 8 jours aprés la laparotomie. La nécropsie

et 'histologie ont révélé une entérite et une ganglionite myentérique.
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I ntussusception occurs when a segment of the gastrointestinal
tract telescopes into an adjacent segment, causing intestinal
obstruction. The outer receiving segment and the inner invert-
ing segment are called intussuscipiens and intussusceptum,
respectively (1-3). The etiology of intussusception is referable
to several disorders of intestinal motility. Essential factors are
strong peristalsis in 1 bowel segment and distension of the
segment immediately distal to it (3). Submucosal abscesses,
fibroserous granulation (4), intestinal tumors such as mucosal
papilloma or adenocarcinoma (5), and enteritis resulting in
vigorous and uncoordinated intestinal motility or hypermotil-
ity and gas distension are considered to be predisposing factors
(3). In a study of 336 cattle with intussusception, the small
intestine was primarily involved in 281 (84%) cases. Other
sites were: the ileocolic segment in 7 cases (2%), the cecocolic
segment in 12 cases (4%) and the colon in 36 cases (11%) (2).
Intussusception is frequently observed in adult animals (3,6) but
appears to be most common in calves up to 2 months old (2).

This paper presents a case of a jejuno-jejunal intussusception
in a calf that was diagnosed with the use of ultrasonography and
treated surgically by resection and end-to-end anastomosis. The
animal fatally relapsed 8 d later.
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Case description

A 75-day-old female Brown Swiss calf was admitted to our clinic
following 4 d of abdominal pain; the condition was unresponsive
to medical treatment and was accompanied by anorexia and a
complete lack of defecation.

On clinical examination, the physical condition of the animal
was fair but it was reluctant to move. The calf had a rectal tem-
perature of 39.4°C, breathing was costo-abdominal (32 breaths/
min), pulse was rhythmic but the rate had increased (120 bpm),
the mucous membranes were slightly cyanotic, and the episcleral
vessels were swollen. Severe abdominal distension was also
observed. Abdominal auscultation revealed reduced peristaltic
squishing sounds of the intestine. Ping sounds were not created
by abdominal percussion with auscultation, but simultaneous
ballottement and auscultation of the right side of the abdomen
produced fluid-splashing sounds that indicated an abnormal
accumulation of fluid in the gastrointestinal viscera. A small
quantity of dark, firm faeces containing sand-like material was
present in the rectum. Blood-gas analysis revealed a blood pH
of 7.38 (reference range: 7.36 to 7.44) with base excess (BE) of
7.8 mmol/L (reference range: -3 to +3 mmol/L), hyponatraemia
(131 mmol/L; reference range: 135 to 150 mmol/L), hypochlor-
emia (88 mmol/L; reference range: 90 to 105 mmol/L), and a
packed cell volume (PCV) of 0.38 L/L (reference range: 0.28 to
0.36 L/L).

Standing lateral survey radiographs showed distended loops
of small intestine throughout the abdomen, with a greater con-
centration in the dorsal portion. Horizontal gas-fluid interfaces
were clearly visible (Figure 1). Transabdominal ultrasonography,
performed with a 3.5 MHz curved transducer, identified mild
peritoneal effusion and several loops of distended small intestine
containing hypoecoic material, and weak peristaltic movements
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Figure 1. Standing lateral survey radiograph. The abdomen
appears to be filled with numerous markedly gas-distended loops
of small bowel with varying gas-fluid interfaces that suggest
obstructive ileus.

in the ventral abdomen. Ultrasonography of the lower region of
the right flank showed an image of the classical bull’s eye or target
sign (Figure 2a). The clinical, radiological, and ultrasonographic
findings pointed strongly to a diagnosis of intussusception of the
small intestine; laparotomy was recommended.

The calf was premedicated with xylazine, 0.02 mg/kg body
weight (BW), IM and intubated with a 14-mm orotracheal
tube after mask induction with isofluorane. General anesthesia
was maintained with isofluorane in oxygen. The calf was posi-
tioned in left lateral recumbency on the surgery table. The right
abdominal wall was prepared for aseptic surgery and a lateral
incision of 25 cm was made in the right dorsal paracostal region
for laparotomy. An intussusception that involved 50 cm of the
jejunum was found in the distal jejunal area, where the intestinal
wall was dark purple and severely thickened. The intussuscep-
tum had adhered extensively to the intussuscipiens through a
fibrinous reaction; therefore, a jejunal resection (Figure 2b) and
end-to-end anastomosis were performed. Prior to closure, the
abdominal cavity was washed with sterile saline solution.

Postoperative care consisted of procaine benzylpenicillin
(Procacillina; Merial Italia SpA, 20090 Assago, MI, Italy),
40 000 1U/kg BW, IM, the nonsteroidal anti-inflammatory
drug flunixin meglumine (Alivios; Fatro SpA, 40064 Ozzano
Emilia, BO, Italy), 2.5 mg/kg BW, IV, and physiological saline
solution, 1 L/h for 6 h, IV. The day after surgery, the animal
had profuse green-brown diarrhea and auscultable physiologi-
cal intestinal sounds. The appetite increased gradually and the
consistency of the feces gradually normalized. Eight days after
surgery the clinical condition deteriorated rapidly with depres-
sion, ruminal atony and tympany, dilated abdomen with fluid-
splashing sounds on ballottement of the right flank, melena,
metabolic alkalosis associated with hypochloremia (88 mmol/L),
and a PCV of 0.32 L/L. Before further investigation could be
completed, the animal died.

Necropsy revealed a new jejuno—jejunal intussusception
involving a large, 30-cm tract of small intestine, located 1.5 m
proximal to the anastomosis, and associated with mild fibrin-
ous acute peritonitis. The portion of the invaginated jejunum
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revealed signs of transmural necrosis, infarction, large hemor-
rhagic areas, and fibrin deposits on the serous and mucosal
surfaces. Intense hyperemia, acute catarrhal enteritis, and
moderate-to-severe sero-fibrinous deposits affected the portion
of small intestine preceding the intussusception. Although the
mesenteric lymph nodes appeared slightly enlarged, neither
lymph nodes nor mesenteric fat were involved in the invagi-
nated intestinal portion. The healing of the surgical anastomosis
appeared normal; at this site, the intestinal lumen was patent
and there was no evidence of exudation or inflammation.

Samples for bacteriological examination were collected proxi-
mal and distal to the lesion and in the lumen of the intussuscep-
tum. The samples were processed to isolate Enterobacteriaceae;
the cultures revealed the presence of Escherichia coli.

Histological examination of the invaginated jejunum showed
extensive transmural coagulation necrosis with cell debris, kary-
orrhectic neutrophils, and hemorrhagic foci entrapped in a large
amount of fibrin meshwork. Moreover, transmural lymphocytic
and plasmacytic enteritis with severe edema affected tracts of
intestine proximal and distal to the intussusception (Figure 3).
In the intestinal myenteric plexi there were swollen neurons with
a central clear cytoplasmic halo, peripheral nuclear displacement,
and nuclear degeneration (central chromatolysis), surrounded
by glial satellite cells with hyperchromatic chromatin and small
amounts of mildly basophilic cytoplasm (satellitosis/activated
satellite cells). Shrunken neuronal cells with hypereosinophilic
cytoplasm and nondistinguishable nuclear borders (neuronal
necrosis) were also visible, and were surrounded by glial cells
(neuronophagia). Moderate numbers of lymphocytes and plasma
cells were also detected. These histological findings were also
visible in the intestinal tract affected to a lesser degree by the
inflammatory changes (Figure 4) and were consistent with gan-
glia degeneration and necrosis associated with mild sub-acute
to chronic ganglionitis.

Immunohistochemistry with polyclonal antibodies against
E. coli was performed on histological sections from the intes-
tine proximally, distally and in the intussusception. It revealed
nonadhesive E. coli.

Discussion

Intussusception is a severe obstructive intestinal condition in
which the intestinal lumen may be open and ingesta may pass
through initially (7). In the present case, the symptoms observed
referred to the ileus, but the animal’s clinical history indicated
that the condition had started 4 d earlier.

In humans and many animal species, transabdominal ultra-
sonography is an excellent diagnostic procedure for abdominal
disorders. Ultrasonographic descriptions of intussusception have
been reported in humans (1), foals (8), adult cattle (9), cats
(10), and dogs (11). On traverse scanning, the ultrasonographic
image shows several concentric rings. Longitudinal sonography
reveals a sandwich-like appearance of the alternating loops of
bowel, with a loop-within-a loop appearance. Fluid distention
of the more proximal small intestine was detected, usually
with normal or nearly normal wall thickness and little or no
peristaltic activity (8,9,12). In this case, the ultrasonographic
appearance of the intussusception corresponds to that described
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Figure 2. a — Ultrasonographic appearance of the jejuno-jejunal intussusception. The intussusception appears as 2 concentric rings,
with a central circular core representing the inner lumen of the intussusceptum. The image is created by the difference in acoustic
impedance between the thick-walled, congested, edematous outer intussuscipiens and the inner intussusceptum. b — Anatomical

appearance of the intussusception after resection.
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Figure 3. Photomicrograph of the jejunum proximal to the
invaginated tract. There is extensive, severe, and erosive
transmural enteritis. The mucosa is effaced by inflammatory
changes consistent with severe leukocytic infiltrate extending to
the subserosa, also showing abundant edema. Hematoxylin and
eosin, bar =500 pm.

using a 3.5 MHz transducer in a cow (9) and in horses (12).
Although often inconclusive in adult cattle with small intestine
ileus (9), because the site of intestinal obstruction is often at a
greater distance from the abdominal wall than the penetration
capacity of the transducer, transabdominal ultrasonography in
calves is rapid, noninvasive, easy to perform, and allows iden-
tification of the type and localization of the intestinal lesion
prior to laparotomy.

In this case, the most interesting findings were the repeated
occurrence of intussusception and the widespread myenteric
ganglionitis. The predisposition to jejuno-jejunal intussusception
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Figure 4. Intestinal Auerback plexus involved in degenerative
and inflammatory changes of central neuronal chromatolysis with
peripheral displacement of nuclei (arrow), satellitosis by glial
cells (*) and a moderate number of infiltrating lymphocytes ().
Hematoxylin and eosin, bar = 100 pm.

would appear to be high in calves because of the exposure to
infectious agents causing diarrhea and peristalsis disorders (2). In
animals (5) and in human beings (13,14), intestinal intussuscep-
tion may be related to mesenteric neoplasia or severe mesenteric
lymph node enlargement caused by mechanical stress. Finally,
recurrent intussusception may be related to previous surgical
anastomosis (15). In the present case, lesions consistent with
lymphadenomegaly or mesenteric masses were not identified and
this excluded any correlation with both intussusceptions. The
physical distance between the initial and the subsequent intus-
susception, the absence of inflammatory signs at the site of the
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anastomosis associated with satisfactory healing, and the absence
of intestinal stenosis and scarring, also suggest that the relapse
was not related to surgery. Moreover, bacteriology and immuno-
histochemistry that identified nonadhesive E. coli, were not
conclusive in demonstrating the role of a single bacterium in the
pathogenesis of both intussusceptions. Recurrent intussusceptions
have also been described in dogs and cats (16-18). Sivasankar
(16) reported a case of a jejuno-jejunal intussusception in a dog
that recurred 1 mo after surgical treatment, in a cranial position
to the previous anastomosis. Histopathological examination of
the resected tract revealed abnormalities of the inner muscular
layer or in the neuromuscular control of the intestine. In dogs,
frequency of recurrence was lower following surgical resection
and anastomosis than after manual reduction. Recurrence tended
to be proximal to the site of initial presentation. Although com-
plications have been described, a surgical enteroplication has been
suggested to prevent post-operative relapse (18).

Myenteric ganglionitis has been reported in humans (19)
and in several animal species (20-22). This inflammatory neu-
ropathy may be congenital or acquired. However, the etiology
is often uncertain; bacteria-derived exotoxins and endotoxins,
mycotoxins, viruses, and oxidative stresses are thought to play
a role in the pathogenesis (23,24). Ganglionitis may also arise
from inflammatory cytokine-mediated injury to autonomic
neurons and this may cause alterations of intestinal motility
characterized by pseudo-obstruction (25) or diarrhea (22) in
humans (26), horses (21), dogs (22), pigs (27), and cows (20).
Nitric oxide, which is abundant in inflammatory processes, is
also a major inhibitory neurotransmitter in the enteric nervous
system, recently considered to be involved in the pathogenesis
of ileo-cecocolic intussusception in humans (28).

Peristalsis disorders have been suggested as possible causes of
recurrent intussusception in humans affected by celiac disease in
the absence of abdominal masses (13). In our case, the histologi-
cal findings did not clearly point to primary ganglionitis within
the myenteric ganglia but, most probably, it was a consequence of
extensive erosive enteritis and transmural edema, probably caused
by the intussusception. In this specific case, there may be a corre-
lation between the simultaneous presence of myenteric ganglioni-
tis and recurring intussusception but further investigation would
be required to better understand the effect of enteritis-induced
myenteric plexi damage on intestinal motility in calves.
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