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Walled-off Pancreatic necrosis in a Dog
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Abstract : A 7-year-old, castrated, male Maltese dog presented with hyporexia and depression for 3 days. Elevated
serum amylase, lipase activities, and liver enzyme values were found upon blood examination. An abdominal mass
was seen on radiographs caudal to the gastric body in the left middle abdomen. In the left middle abdomen, abdominal
ultrasonography also revealed a massive, irregularly marginated, heterogeneous mass of unknown origin, and in the
right cranial abdomen, heterogeneously hypoechoic pancreatic tissue and hyperechoic change of adjacent mesenteric
fat were observed. Contrast-enhanced computed tomography showed an irregular contour of the left pancreatic limb
as well as heterogeneously enhanced parenchyma. A low-attenuating peripancreatic fluid collection with a thin and
irregular wall was also seen. Based on these findings, an atypical pancreatic abscess with necrotizing pancreatitis which
manifested as walled-off necrosis was suspected. The mass was excised, and the pancreatic abscess was confirmed
by histopathologic examination. No complications were found in the patient after two months of follow-up examination.
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Introduction

Pancreatic masses, including pancreatic pseudocysts,
necrotic mass lesions, and pancreatic abcesses, are uncom-
mon in dogs (1). Pancreatic abscesses, as one of the local
complications of severe necrotizing pancreatitis, have
become the primary cause of death in dogs with severe pan-
creatitis (1). Based on several previous reports in veterinary
literature, pancreatic abscess has been defined as circum-
scribed collections of purulent materials or purulent exudates
within the pancreatic parenchyma, with or without extending
into adjacent tissues (7,8,10,13). Since pancreatic mass is
infrequently reported in dogs, however, it is difficult to
obtain clear data from the veterinary literature regarding the
definition, incidence, natural history, and characterization on
diagnostic imaging of pancreatic mass.

For this reason, human pancreas literature can be a useful
guide. For example, the 2012 revision of the Atlanta classifi-
cation of acute pancreatitis updated the terminology describ-
ing inflammatory pancreatic fluid collections to improve
assessment and management of acute pancreatitis, as well as
to clarify appropriate terms for peripancreatic fluid collec-
tions, pancreatic and/or peripancreatic necrosis, and their
changes over time (2). Terms such as “acute peripancreatic
fluid collections (APFCs),”, “pseudocyst”, “acute necrotic
collections (ANCs)”, and “walled-off necrosis (WON)” are
now recommended to describe the evolution of fluid collec-
tions resulting from both interstitial and necrotizing pancre-
atitis. Nonspecific terms such as “pancreatic abscess” and
“phlegmon” have been abandoned (14). The definition of
WON, formerly known as pancreatic abscess, is a mature,
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encapsulated, acute necrotic collection with a well-defined
inflammatory wall. WON tends to occur more than 4 weeks
after the onset of necrotizing pancreatitis (2).

This report describes the case of a dog with atypical pan-
creatic abscess formation manifested as WON, which was
first suspected on the basis of ultrasonographic findings and
subsequently confirmed by computed tomography.

Case

A 7-year-old, castrated, male Maltese dog weighing 5.0kg
presented with a 3-day history of hyporexia and depression.
A physical examination identified moderate abdominal dis-
tension and severe abdominal pain. The concentrations of
amylase (2,195 U/L, reference range 500-1,500 U/L), lipase
(6000 U/L, reference range 200-1800 U/L), Alkaline Phos-
phatase(ALP) (1448 U/L, reference range 23-212 U/L), and
Gamma-glutamyltransferase(GGT) (24 U/L, reference range
0-7 U/L) were increased in serum chemistry, and a complete
blood cell count found mild leukocytosis (22.71 x 10%/; ref-
erence range 0.6-17.0 x 10%/).

Abdominal radiographs showed an ill-defined mass with
soft tissue opacity caudal to the gastric body. The exact mar-
gin of the mass was hard to define, however, due to mild loss
of serosal detail in the middle abdomen and bony ingesta in
the gastrointestinal tract. Severe hepatomegaly with concur-
rent caudal displacement of the gastric axis was also found
(Fig 1). Furthermore, ultrasound examination identified a
thick and irregular walled complex cystic structure with
internal echogenic substance in the left middle abdomen (Fig
2A). The structure was approximately 22 x 40 mm and did
not seem to be associated with a specific abdominal organ.
No vascular response was observed using power Doppler
mode. A mildly enlarged (8 mm) pancreatic tissue with het-



Walled-off Pancreatic necrosis in a Dog 147

T

A f;‘n%'h»m; =

p.. "\ ‘
L

Fig 1. Lateral (A) and ventrodorsal (B) abdominal radiographs
of the dog. There is an ill-defined mass with soft tissue opacity
(arrows) caudal to the stomach and mild loss of serosal detail in
the mid abdomen.

Fig 2. Abdominal ultrasonographic images of the dog. (A) In the
left mid abdomen, the complex cystic structure with a thick,
irregular wall (arrows) and internal echogenic substance (arrow-
heads) is observed. (B) In the right cranial abdomen, pancreatic
parenchyma (arrow) which has decreased heterogeneous echo-
genicity and adjacent hyperechoic mesenteric fat (arrowheads)
were seen. Anechoic area (asterisk) surrounded by mesenteric
fat is also seen.

erogeneously hypoechoic parenchyma and hyperechoic
change of adjacent mesenteric fat was observed in the right
cranial abdomen. Additional findings included an anechoic

Fig 3. Transverse view of CT images of the dog. The precontrast
(A) and contrast-enhanced (B, C, D) images; Multifocal non-
enhancing low-attenuating regions in the left limb of the pan-
creas and heterogeneous peripancreatic fluid with thin enhanc-
ing wall (arrows) is seen.

Fig 4. Macroscopic photograph (A) and histopathological pho-
tograph (B) of the pancreatic mass. (A) The part of left pancre-
atic limb dissected during pancreatectomy is encapsulated by
firm fibrous tissue. (B) Histopathological examinations revealed
inflammatory cell infiltration, necrosis and fibrosis in the con-
nective tissue surrounding pancreatic acinal cells

area adjacent to the pancreatic tissue, which was thought to
be a developing pancreatic pseudocyst or an area of hemor-
rhage and necrosis (Fig 2B).

A contrast-enhanced computed tomography (CECT) scan
showed the left limb of the pancreas with ill-defined borders
manifesting as heterogeneous enhancement with multifocal
nonenhancing areas. Heterogeneous peripancreatic fluid col-
lections surrounded with contrast-enhanced irregular wall
were also seen (Fig 3).

Based on ultrasonography and CT findings, the patient was
presumptively diagnosed with an atypical pancreatic abscess
that manifested as WON.

Because of this, a pancreatectomy was performed to
remove the distal half of the left limb of the pancreas. The
dissected part of the left pancreatic limb was firm and encap-
sulated by fibrous or granulated tissue (Fig 4A). Severe pan-
creatic necrosis and abscess formation were both confirmed
in the dog by histopathological diagnosis (Fig 4B). The
patient was hospitalized for two days and recovered unevent-
fully with routine postoperative antibiotics. Ten days after
surgery, abdominal ultrasonography identified hyperechoic
mesenteric fat within the left cranial abdomen. Three months
following surgery, ultrasonography detected no remarkable
findings.
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Discussion

The clinical signs associated with pancreatic pseudocysts,
necrotic lesions, and abscesses are nonspecific and do not
significantly differ from those of pancreatitis. These signs
include vomiting, weight loss, and anorexia. Additional clin-
ical signs that may be seen in a dog with pancreatic necrosis
and abscesses are lethargy, abdominal pain, icterus, and fever
(5). In this case, the dog showed nonspecific clinical signs
such as hyporexia, depression, and abdominal pain.

There is no definitive diagnostic laboratory test to detect
pancreatic abscesses (5). In cases of pancreatic abcesses, the
results of a complete blood cell count and a serum biochem-
istry profile are similar to those of pancreatitis, including leu-
kocytosis, neutrophilia with a left shift, and elevated serum
amylase and lipase activities (5). In this case, the concentra-
tions of amylase, lipase activities, ALP, and GGT were
increased in serum chemistry tests, and mild leukocytosis
was found in a complete blood cell count. The elevated liver
enzyme values were considered to be related to steroid hepa-
topathy resulting from prednisolone, a medication the patient
had been on for five years.

Survey abdominal radiography displays a low sensitivity
for the diagnosis of pancreatic masses. In several reported
cases of pancreatic mass, however, abdominal radiography
reveals an ill-defined soft tissue opacity in the cranial abdo-
men. Focal or diffuse loss of serosal detail may be also seen
(3,6,17). Similar to previous reports, abdominal radiography
in this case showed a mass with soft tissue opacity caudal to
gastric body as well as mild serosal detail loss, but it proved
difficult to identify the exact origin of the mass.

One study reported that pancreatic abscess presents on
ultrasonograp as a cavity filled with homogeneous echo-
genic fluid within the parenchyma of the pancreas (8).
Another study reported that pancreatic abscess may be seen
as a mass of mixed echogenicity not directly related to the
pancreas (1). In this case, a cystic mass with a thick wall and
internal echogenic debris which measured up to Scm wide
was detected in the left middle abdomen by the ultrasound.
Additionally, there was no vascular signal around the mass.
The origin of the mass was also hard to identify, as it was
with abdominal radiography. Images of the other abdominal
organs such as the kidneys, spleen, and gastrointestinal tracts
seemed normal. An abscess or neoplasia of unknown origin
was considered in the differential diagnosis of the mass, par-
tially because ultrasonographic findings consistent with pan-
creatitis were identified in the right cranial abdomen.

On CECT imaging, WON appears as a heterogeneous col-
lection with liquid and non-liquid density surrounded by a
mature, enhancing wall of reactive tissue (2,11). WON may
involve the pancreatic parenchymal tissue and/or the peripan-
creatic tissue (12). Extraluminal gas within the collection of
necrosis seen on CECT may indicate infection, but not in all
cases (9,11). In addition, the distinction between a pseudo-
cyst and WON is important because it influences a patient’s
treatment plan (9). Pseudocysts may be diagnosed on CECT
as well-circumscribed, homogeneous fluid collections mostly
located adjacent or distant to pancreas. In this case, CECT
findings of the lesions were similar to those of WON. CECT

scanning also showed non-enhancing low-attenuating regions
within the left pancreatic limb, indicative of parenchymal
necrosis. A heterogeneous peripancreatic fluid collection
with thin and irregular enhancing wall was also observed.
Additionally, no evidence of gas was found within the areas
of WON collection. These findings indicated WON with fat
necrosis involving pancreas and peripancreatic tissues, and as
a result pseudocysts were ruled out.

As mentioned above, there is no definitive diagnostic labo-
ratory test to detect pancreatic abscesses (5). In pancreatic
abscesses, results of complete blood cell count and serum
biochemistry profiles are similar to those of pancreatitis
including leukocytosis, neutrophilia with a left shift, and ele-
vated serum amylase and lipase activities (5). In the present
case, the concentrations of amylase, lipase activities, ALP,
and GGT were increased in serum chemistry tests and mild
leukocytosis was found in complete blood cell count.

Unlike in humans, canine pancreatic abscesses are usually
reported as sterile (4,5). In this case, no microbial agents
were isolated from any samples of pancreatic tissue on histo-
pathological examination.

Conclusion

This report describes diagnosis of atypical pancreatic
abscess formation in a dog, manifested as WON does in
humans. It is important to obtain accurate diagnosis of local
complications in patients with severe pancreatitis for their
treatment and a good prognosis. In this case, CECT was a
useful tool to evaluate the progression, morphology, and
extent of these local complications of pancreatitis.
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