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Intestinal surgery

in the dog and cat: Part 1
Intestinal disorders requiring surgical intervention are commonly encountered
in small animal practice. A thorough understanding of these disorders, including
how to diagnose them and then appropriately manage them, is essential in order
to optimise patient outcome. This article consists of two parts. Part 1 will review
intestinal anatomy and healing, common surgical intestinal disorders and the
diagnostic imaging findings that may occur when investigating such disorders
in dogs and cats.
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Anatomy

The intestine of small animals extends
from the pylorus of the stomach to the
anus and is broadly divided into the small
intestine and the large intestine.
The small intestine consists of the
duodenum, jejunum and ileum (Evans
and de Lahunta 2013). The duodenum
is a U-shaped structure located in the
right cranial quadrant of the abdomen
with a clear attachment between the
caudal flexure of the duodenum and the
colon, termed the duodenocolic ligament.
In the dog, the pancreatic and bile ducts
open into the proximal duodenum
via the major (common bile duct and
pancreatic duct) and minor (accessory
pancreatic duct) duodenal papillae. In the
cat, the common bile duct and pancreatic
duct join together before entering the
duodenum at the major duodenal papilla
and most cats do not have an accessory
pancreatic duct and minor duodenal
papilla. Deposition of bile salts into
the duodenum aids fat digestion and
pancreatic enzymes play a major role in
the digestion of proteins, carbohydrates
and lipids. The jejunum comprises the
majority of the small intestine and is
relatively mobile due to its suspension
from the fan-like mesentery originating
from the sublumbar region (Figure 1).
Finally, the ileum is the terminal portion
of the small intestine and is identified
by the distinctive anti-mesenteric vessel
(antimesenteric ileal branch of cecal
artery) that runs along the serosal surface
(Figure 2). The small intestine primarily
functions to digest and absorb nutrients.
The large intestine consists of the
caecum, colon, rectum and anus. The
term ileocecocolic junction is used to refer
to the distal ileum, caecum and proximal
colon collectively and this region plays

Figure 1: Intra-operative image during canine
exploratory laparotomy demonstrating the fan-like
mesentery associated with the jejunum. The cranial
mesenteric artery enters at the root of the mesentery
(yellow arrow) and branches as jejunal arteries (blue
arrow) before forming vasa recta which penetrate
the mesenteric border of the jejunum to supply the
submucosa and mucosa (green arrow).

Figure 2: Intra-operative image during canine
exploratory laparotomy demonstrating the distinctive
antimesenteric ileal branch of the cecal artery that
runs along the anti-mesenteric border of the ileum
(green arrow).

a role in the regulation of intestinal
transit. The caecum is a blind-ending
diverticulum of the proximal colon and
does not communicate directly with the
ileum (Evans and de Lahunta 2013). The
terminal ileum communicates directly
with the proximal colon and the colon
is divided into the ascending, transverse
and descending portions. The colonic
mesentery (mesocolon) is relatively short
therefore the colon is much less mobile
than the small intestine. The principle
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function of the large intestine is to absorb
water resulting in the formation of faecal
matter to be evacuated. The rectum and
anus will not be discussed in this article.
The blood supply to the vast majority of
the small and large intestine is provided
by the cranial mesenteric artery, which
enters at the root of the mesentery (Figure
1). A branch of the cranial mesenteric
artery divides to form the ileocolic, right
colic and middle colic arteries, which
supply the caecum and colon. There are
contributions from the caudal mesenteric
artery (left colic and cranial rectal arteries)
further distally which supply the most
distal portion of the descending colon.
All venous blood from the intestines is
delivered to the portal vein, principally via
the cranial and caudal mesenteric veins
(Evans and de Lahunta 2013).
The intestinal wall consists of four distinct
layers: the mucosa, submucosa, muscularis
and serosa. The mucosa lines the lumen of
the intestine and comprises the intestinal
villi that are responsible for absorption.
The submucosa is located between the
mucosa and muscularis layers and the
connective tissue within it serves as the
strength holding layer of the intestine.
Consequently the submucosa is key when
considering the principles of intestinal
closure and healing. The muscularis
consists of a thick inner circular and
thin outer longitudinal layer of muscle.
The serosa is a thin transparent layer of
peritoneum located on the outer surface
of the intestinal wall.

Intestinal healing

The main phases of intestinal healing are
comparable to those of other tissues and
comprise inflammation, proliferation and
maturation. After intestinal incision and
suture placement a fibrin clot will form
within a few hours. This clot functions to
prevent leakage of intestinal contents but
has minimal strength. The fibrin clot marks
the start of the inflammatory phase of
healing that lasts three to four days. During
this phase all strength from the surgical
site is attributed to the sutures and healing
is functionally weakest at the end of this
phase due to fibrinolysis. Consequently
dehiscence is most common three to five
days post-operatively and this period is
often referred to as the lag phase of healing.
The proliferative phase then takes over,
during which time the wound rapidly
gains strength due to collagen production
by fibroblasts up to 14 days post incision.
Finally collagen remodeling occurs during
the maturation phase.

Disorders of the
small intestine
Enteropathy

A review of the common enteropathies
encountered in small animal patients is
beyond the scope of this article however
the investigation of such conditions may
ultimately require surgical intervention in
order to obtain a full thickness intestinal
biopsy for histopathological analysis.
Whilst endoscopically obtained intestinal
mucosal biopsies may provide useful
diagnostic information, endoscopic access
is limited to the duodenum and ileum and
these biopsies may provide insufficient
information to reach an accurate definitive
diagnosis. In contrast, a full thickness
intestinal biopsy allows analysis of all four
layers of the intestine, can be obtained
from any site and provides a substantial
tissue sample less susceptible to damage
such as crush artifact. Full thickness
intestinal biopsies have been shown to be
more valuable than mucosal biopsies for
the diagnosis of specific conditions such
as the differentiation between intestinal
lymphoma and inflammatory bowel
disease in cats (Kiupel 2011).

Foreign body obstruction
Small intestinal obstruction due to the
presence of a focal, intra-luminal foreign
body is commonly encountered in dogs
and, to a lesser extent, in cats. The foreign
body may cause complete intestinal
obstruction, typically presenting with
acute onset vomiting and inappetance, or
may cause a partial obstruction resulting in
a more chronic presentation. In contrast to
a foreign body that occupies a focal region
of the intestinal lumen, linear foreign
material may span a significant length of
the gastrointestinal tract after becoming
fixed at a proximal point such as the
base of the tongue in cats or the pyloric

antrum in dogs. Intestinal peristalsis results
in plication of the intestine over foreign
material that is fixed proximally (Figure 3).
Ultimately perforation of the mesenteric
border of the intestine at one or multiple
plication sites may occur resulting in
septic peritonitis.
Focal foreign body obstructions are
typically dealt with by enterotomy
however enterectomy may be required if
the intestine at the site of the obstruction
is not viable, for example if the presence of
the foreign body has resulted in pressure
necrosis. Linear foreign body obstructions
typically require release of the proximal
anchor point, for example gastrotomy
to free material anchored at the pyloric
antrum, and then multiple enterotomies
to divide the foreign material into suitable
lengths that can be removed without the
need for excessive tension. It is preferable
to perform several enterotomies to safely
remove the linear foreign material rather
than applying excessive force to remove a
length of material via a single enterotomy
which will likely result in damage to the
mesenteric border at the point of resistance
to traction. It can be challenging to
identify damage to the mesenteric border
of the intestine following linear foreign
body removal due to the presence of fat in
the mesentery at this site. It is important
that time is taken to carefully inspect the
mesenteric border along the entire length
of the intestine where the linear foreign
body was present in order to ensure that
perforation does not go undetected. If
focal or multiple sites of perforation of the
mesenteric border has occurred due to
the presence of a linear foreign body then
enterectomy is indicated to remove the
devitalized regions of intestine. Excellent
outcomes are associated with the surgical
management of small intestinal foreign
bodies (Hayes 2009; Hobday et al. 2014).

Figure 3: Plicated small intestine over a linear, intra-luminal foreign body which was anchored
at the pyloric antrum of a dog.
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