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ABSTRACT

Background: Intestinal diverticulum is an abnormality resulting in the formation of a blind-ended saccular pouch that can
be acquired either congenital, true (involving all intestinal layers) or false (involving the mucosa and submucosa), with
extraluminal and intraluminal type. In humans, the acquired is more frequent, the colon is the most affected segment fol-
lowed by duodenum; and majority cases of duodenal diverticula remains asymptomatic, but biliary obstruction, recurrent
acute pancreatitis, hemorrhagic ulcer, proximal intestinal obstruction and perforation may occur. The aim of this report is
to present a case of a congenital disease in dogs, prone to misdiagnosis due to non-specific clinical signs.

Case: An 8-month-old male Boxer was evaluated due to recurrent hyporexia, vomiting, melena and syncope over three
months with signs of a possible intestinal obstruction. Physical examination showed no abnormalities except for pale
mucous membranes. Complete blood count revealed anemia and leukocytosis. Platelets and biochemical profiles were
normal. Abdominal ultrasound examination indicated a dilated duodenum, measuring approximately 3.36 cm in diameter,
with heterogeneous fluid content and hyperechoic structures with acoustic shadow, peristalsis appeared decreased and
non-progressive. The gastrointestinal positive contrast study was performed to better evaluate abnormalities detected at
ultrasonography. Images after 30 min of contrast administration demonstrated a marked distension of the duodenum, filled
with contrast and a mildly filled stomach displaced to the left. Sixty min after contrast administration a marked distension
of the entire duodenum, with tortuous aspect and filled with contrast was seen. The caudal duodenal flexure was connected
to a large barium filled saccular structure that measured approximately 7 cm in diameter, consistent with a duodenal di-
verticulum. A blood transfusion was performed and surgical treatment indicated. The diverticulum and a small portion of
the caudal duodenal segment were resected, an end-side enteroanastomosis was made due to the difference in diameter
between intestinal segments. The patient was medicated with sucralfate (12.5 mg/kg), ranitidine (2 mg/kg), metronidazole
(25 mg/kg), dipyrone (25 mg/kg), tramadol (2 mg/kg) and recovered quickly from surgery. Histopathological examina-
tion characterized the diverticular tissue as a true diverticulum by the presence of all intestinal layers. Post-operative and
follow-up evaluations showed no recurrence of clinical signs.

Discussion: In veterinary practice, congenital duodenal diverticulum is a rare condition documented in dogs, curiously all
Boxers. None of the reported cases in literature had the diagnostic of duodenal diverticulum made exclusively by ultra-
sonography. Other diagnostic imaging modalities, such as gastrointestinal barium study or endoscopy, were necessary. In
one case a diagnostic was made during exploratory laparotomy. The marked dilatation of the duodenal segment impaired
ultrasound evaluation, allowing recognition of an obstructive pattern, not the diverticulum itself. At histopathological ex-
amination, the diverticular tissue was characterized by a thickened wall with a hypertrophied muscle layer, characterizing
a true duodenal diverticulum. The location, breed and age of the dogs affected with duodenal diverticulum were similar in
all veterinary cases reported. Dogs presenting signs of gastrointestinal disease and abdominal pain are common in patients
referred to ultrasound examination. However, despite the rare reports described, we must consider this affection as a differ-
ential diagnosis, whenever Boxer puppies present these clinical signs associated with gastrointestinal bleeding and syncope.
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INTRODUCTION

Intestinal diverticulum (ID) is an abnormality
that results in the formation of a blind-ended saccular
pouch in the intestinal wall and can produce signs of
gastrointestinal disease. The duodenal type (DD) was
primarily described in humans by Chomel in 1710,
and there are reports of ID in animals, including dogs,
pigs, horses and sheep [10,13].

Duodenal diverticulum can be acquired or
congenital, the last contains all intestinal layers, with
an extraluminal (EDD) and intraluminal (IDD) type
[10,12,15]. The origin of IDD seems to be caused
by the presence of a luminal membrane due to reca-
nalization failure of the foregut lumen during fetal
stages, later peristaltic and feeding pressure extends
it, leading to an intraluminal duodenal diverticulum
[1,5,6,11]. The acquired EDD is more frequent and
characterized by herniation of the submucosa and
mucosa, through a muscularis defect or a weak spot
of the wall, such as an artery entry; it’s also named as
pseudodiverticulum [8,10,12]. The etiopathogenesis of
the intestinal congenital diverticulum remains unclear.
In humans it may be a remaining pouch of the cecal
appendix during embryological stages [12]. The ID is
a common finding in gastrointestinal imaging studies,
and the most usual location is in the colon, followed by
duodenum. Most of the duodenal diverticulum remain
asymptomatic, but serious complications as biliary
obstruction, recurrent acute pancreatitis, hemorrhagic
ulcer, proximal intestinal obstruction and perforation
may occur [2,5,7,14].

The aim of this report is to present a rare case
of a congenital disease in dogs, prone to misdiagnosis
due to non-specific clinical signs.

CASE

An 8-month-old intact male Boxer was presen-
ted to the hospital with recurrent signs of hyporexia,
vomiting, melena and syncope over three months.
Physical examination showed no abnormalities except
for pale mucous membranes. Complete blood count
revealed anemia, red blood cells 2.3 x 10%uL (reference
range 5.0 - 8.0), hematocrit 16% (reference range 37-
54%), and leukocytosis 22,196 uL (reference range
6,000 - 15,000). Platelets and biochemical profiles
were normal. Abdominal ultrasound examination in-
dicated a dilated duodenum, measuring approximately
3.36 cm in diameter, wall thickening with preserved
stratification, fluid content and heterogeneous ingesta
associated with small hyperechoic structures that
produces acoustic shadow (Figure 1). Peristalsis appe-
ared decreased and non progressive within the dilated
portion. There were no sonographic changes in other
portions of the small intestine and colon.

To better evaluate the abnormalities detected
at ultrasonography a gastrointestinal barium study
was performed. Radiographs after 30 min of con-
trast administration demonstrated a distension of the
duodenum, filled with contrast and a mildly filled
stomach displaced to the left. Sixty min after contrast
administration persisted the marked distension of the
duodenum, with tortuous aspect. The caudal duodenal

Figure 1. Ultrasonography images of the duodenum. A- Note a marked distended segment of duodenum with fluid and heterogeneous ingesta, associ-
ated a thickened wall. B- A hyperechoic structure producing acoustic shadowing between the markers, measuring 2.4 cm in length, compatible with a
small foreign body.
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Figure 2. Lateral (A) and ventrodorsal (B) views 60 min after barium
administration. Note the persistence of contrast in the dilated and tortuous
segment of the duodenum (black and white arrows) and a pocket of bowel
at the duodenal caudal flexure diverticulum (arrowhead). Jejunum is filled
with a contrast medium, with normal diameter and distribution. Stomach
is empty (asterisk).

flexure was connected to a large barium filled saccular
structure that measured approximately 7 cm in dia-
meter, consistent with a duodenal diverticulum. The
jejunal loops were normal, with uniform diameter and
distribution. The stomach was almost empty with a left
displacement of pylorus (Figure 2).

A blood transfusion was performed, and a la-
parotomy was indicated. The diverticulum, projected
from the antimesenteric border of the duodenum, and
a small portion of the caudal duodenal segment were
resected and an end-side enteroanastomosis was per-
formed, due to the difference in diameter between duo-
denum and jejunum (Figure 3). Post surgical analgesia
was assured by giving tramadol' [2 mg/kg/PO] and di-
pyrone? [25 mg/kg/PO], twice a day. The dog was also
medicated with sucralfate® [12.5 mg/kg/PO], ranitidine*

Figure 3. Intraoperative view of the enterectomy site showing duodenal
diverticulum (black arrow) and proximal duodenum (white arrow).

[2 mg/kg/PO] and metronidazole? [25 mg/kg/PO] twice
daily, and recovered from surgery without complica-
tions. In follow-up evaluations no recurrence of clinical
signs was observed.

DISCUSSION

Congenital duodenal diverticulum is a rare
condition and it has been already reported in four
dogs, interestingly, all Boxers [3,13,16], however, there
are reports of jejunal [4] and rectal [9] diverticulum
involving other breeds.

The clinical signs of these four cases of duode-
nal diverticulum [3,13,16] were similar to those found
in this dog, including melena, anorexia, vomiting,
anemia and syncope. Melena and anemia were likely
caused by the bleeding process due to inflammation,
ulcerations and rupture of superficial blood vessels
in consequence of food stasis in duodenum and
diverticulum.

None of the reported cases in literature had
the diagnosis of duodenal diverticulum made exclu-
sively by ultrasonography. Other diagnostic imaging
modalities, such as gastrointestinal barium study or
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endoscopy, were necessary to confirm the diagnosis
[13,16]. In one case diagnostic was made during ex-
ploratory laparotomy secondary to a foreign body [3].

The marked dilatation of the intestinal segment
filled with ingesta impaired ultrasound evaluation,

despite the rare reports described, we must consider
this affection as a differential diagnosis, whenever
Boxer puppies present these clinical signs associated
with gastrointestinal bleeding and syncope.

MANUFACTURERS

allowing recognition of an obstructive pattern, not
the diverticulum itself, in this case. Histopathological
examination of the diverticular tissue showed signs of
chronic inflammation and a hypertrophied muscle layer
of the intestinal wall, characterizing a true duodenal
diverticulum. The location (caudal flexure of the duo-
denum), breed (Boxer) and age (immature) of the dogs
affected with duodenal diverticulum were similar in all
veterinary cases reported in literature. Dogs presenting
signs of gastrointestinal disease such as vomits, regur-
gitation, anorexia and abdominal pain are common in
patients referred to ultrasound examination. However,
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