WHAT'S YOUR DIAGNOSIS

Diagnosis | Pancreatitis

Based on the severe inflammatory infiltra-
tion of the pancreas, we made a diagnosis
of acute necrotizing pancreatitis (Fig. 4).
We diagnosed the inflammatory infiltration
of the gallbladder wall as acute cholecystitis
(Fig. 5). Cytologically, we did not see bile,
which appears as a golden-green granular
pigment in the abdominal fluid; we saw a
chronic, non-suppurative, mixed mono-
nuclear response (Fig. 3). This was initially
confusing, as the inflammation in both the
gallbladder and pancreas was acute and neu-
trophilic. Therefore, we considered that the
peritonitis and peritoneal effusion probably
developed secondary to the pancreatitis
and leakage of pancreatic enzymes into the
abdominal cavity.

Acute pancreatitis or bile leakage caused by
perforation of the extrahepatic biliary system
may cause an acute chemical injury induced
by the sudden release of a large amount of
pancreatic enzymes or concentrated bile into
the peritoneal cavity. This ‘chemical peritoni-
tis’is characterized by peritoneal exudate and
sepsis. In humans, acute pancreatitis has been
associated with biliary tract disease, especially
with gallstone formation and alcohol abuse.
Acute cholecystitis and acute pancreatitis are
also strongly associated with biliary stones.
Despite cases of concurrent acute pancreati-
tis and cholecystitis in humans?, to our know-
ledge such a condition has not been reported
in animals.

In humans, the first sign of pancreatic dis-
ease is often bile peritonitis. A sudden release
of concentrated bile (often a large amount)
into the peritoneal cavity follows abdominal
trauma involving either the pancreas or bili-
ary tract. The peritonitis is characterized by
mesothelial damage, peritoneal inflammation,
and the presence of bile in the peritoneal exu-
date. The common causes of biliary peritoni-
tis are necrotizing cholecystitis, blunt trauma,
and extrahepatic biliary tract obstruction®=>.
Despite the acute cholecystitis and extensive
loss of gallbladder mucosal epithelial cells, it
appears the gallbladder never ruptured, as we
did not see evidence of bile leakage.
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FIGURE 4 | Low-power photomicrograph of the
pancreas and part of the duodenum. There is

a severe necrosis of the pancreatic lobes and

a severe inflammatory infiltrate between the
lobules and along the serosal surface of the
duodenum.

In this mouse, we encountered an exten-
sive peritoneal effusion associated with acute
necrotizing pancreatitis and acute cholecys-
titis. Blood, pancreatic enzymes, and necrotic
tissue accumulation in the peritoneal cav-
ity caused the marked local and systemic
inflammatory response®. Free hemoglobin
from lysed red blood cells in the peritoneal
effusion acts as a proinflammatory mediator
that enhances the local peritoneal response
(by increasing tumor necrosis factor-o. pro-
duction by monocytes) and contributes to
both the local and systemic inflammatory
responses®.

Investigation of biliary abnormalities in
2,500 mice revealed that spontaneous biliary
lesions such as cholecystitis and cholan-
gitis are rare and occur predominantly in

females’. Spontaneous rupture of the biliary
tract is also uncommon in humans and ani-
mals. However, trauma is a major cause of
cholecystitis in dogs®.

The etiology of acute pancreatitis in
humans is well-known. As the common bile
duct and pancreatic duct are adjacent to one
another in the duodenal papilla, pancreati-
tis secondary to biliary tract obstruction is
a common cause; alcohol abuse is another
frequent cause. Less often, viral, metabolic,
and hereditary diseases cause acute pancre-
atitis. In 2-10% of patients, no underlying
cause can be identified after initial diagnostic
evaluation'”.

Acute pancreatitis may be induced in
experimental animals to simulate acute
human pancreatitis'®. This includes obstruct-
ing the opossum-common bile-pancreatic
duct, administering to mice 12 hourly injec-
tions of a supramaximally stimulating dose
of caerulein (a decapeptide similar to cho-
lecystokinin that stimulates gastric, biliary,
and pancreatic secretion), and feeding young
female mice a choline-deficient, ethionine-
supplemented diet. In each of these animal
models, severe necrotizing pancreatitis is
induced. Mild pancreatitis with very little
necrosis can be induced by obstructing the
rat-common bile-pancreatic duct and by
infusing rats with a supramaximally stimu-
lating dose of caerulein.

Group B coxsackieviruses can induce
experimental pancreatitis in mice! 12, A
recent report, along with prior epidemio-
logic studies, suggests that Helicobacter
spp. play a major role in the pathophysio-
logy of cholesterol gallstone formation in
mice’. We did not evaluate this mouse for
Helicobacter infection.

We found no other mouse in our colony
with a similar condition, making a nutrition-
al or infectious etiology unlikely. Perforation
of the extrahepatic biliary tract—caused
by trauma, structural abnormalities, or
increased intraluminal pressure following
acute pancreatitis or luminal obstruction—
is rare!>~1°, We did not observe any signs of
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FIGURE 5 | Photomicrograph of the gallbladder wall showing a severe mucosal and mural neutrophilic
infiltrate. The yellow-brown pigment is most likely bile and there is microscopic cholelith (arrow)
(H & E stain, x200).

perforation in this mouse. The pathological
findings of extensive peritonitis with severe
pancreatitis and acute cholecystitis, in the
absence of a cholelith, suggests that biliary
obstruction was also not an etiologic factor
in this animal. More likely, spontaneous pan-
creatitis caused an increase in biliary intralu-
minal pressure and subsequent cholecystitis.
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LAB ANIMAL welcomes reader contribu-
tions to “What’s Your Diagnosis” in case
history/diagnosis format. Submissions
should include two to five illustrations
or photos. Please email manuscripts
to editors@labanimal.com. Selections
are made on the basis of relevance and
interest to readers. Please refer to the
Guide to Authors for information on
submission of digital figures.
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