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Abstract

A 9-year-old, 5.5-kg (12.12-1b) spayed female Poodle was evaluated due to recurrent seizures and possible
diabetes. The dog also had a history of anorexia, polyuria and polydipsia. Serum biochemistry results revealed increases in
pancreatic amylase and glucose associated with decreased protein levels. Abdominal ultrasound suggested acute pancreatitis
and/or a pancreatic tumor with intense peripancreatic vascularization. The clinical condition of the dog worsened despite
medical treatment, and death occurred shortly thereafter. At necropsy, blood clots were found in the stomach and in the
intestinal lumen, which was filled with undigested blood. The pancreas was moderately increased in size with an irregular
surface and multifocal yellow firm areas. In the cranial portion of the pancreas, a single nodule, approximately 2 cm in
diameter, was found. Histologic evaluation of the pancreas revealed chronic and acute lesions characterized by
lymphohistiocytic pancreatitis, periductal fibrosis, degeneration of pancreatic islets and necrotizing and fibrinopurulent
pancreatitis. The nodule was diagnosed as pancreatic adenocarcinoma. These clinical, imaging, and histopathologic findings
were compatible with Hemosuccus pancreaticus. To the authors’ knowledge, this is the first report of Hemosuccus
pancreaticus in a dog and it should be considered as a differential diagnosis for dogs with pancreatic disease and
gastrointestinal bleeding.
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Introduction

Hemosuccus pancreaticus (HP), also known as
Wirsungorrhaghia and pseudo hemobilia, is a condition
characterized by gastrointestinal hemorrhage from the
pancreatic duct (22). It is a rare pathology in humans (7),
and it has not been reported in veterinary medicine.

HP can be caused by acute and chronic
pancreatitis of primary or secondary origin (2, 16, 22, 25),
as well as primary or metastatic neoplasia (13,14,15,),
pancreatic duct stones (10), vascular malformations, or
splenic or celiac artery aneurysm (6, 33). It has also been
described as a clinical complication after pancreatic stent

implants (29), abdominal trauma (11), iatrogenic causes
(27) and pancreatic panniculitis (9).

Canine pancreatitis is a common and clinical
significant disease. The signs vary from gastrointestinal
alterations, such as anorexia, vomiting and diarrhea to
severe pain and pancreatic failure. The etiology is usually
unknown, and diagnosis is challenging due to the low
sensitivity of current noninvasive tests available. One of
the most important differential diagnoses is pancreatic
adenocarcinoma, which is usually malignant, so very
rarely may reach a large size before the presentation of
metastasizes (31).

Recent reports in humans presented new insights
on the diagnosis of this disease and further characterized
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its pathophysiology (4, 7, 9). This case report provides a
detailed description of the clinical, imaging and
histological characteristics of Hemosuccus pancreaticus in
a dog.

Case description

A 9-year-old, 5.5-kg (12.12-1b) spayed female
Poodle was initially evaluated by a veterinary clinic
specialist for recurrent seizures, anorexia, polyuria,
polydipsia and a suspicion of Diabetes mellitus.
Phenobarbital was prescribed 4 months prior to the clinical
appointment, and the dose was adjusted (6 mg/kg [2.47
mg/lb], PO, q 12 h) with significant improvement of the
seizures. Physical examination revealed that the animal
walked in circles, had decreased consciousness, increased
vocalization, reduced proprioception and hemistand and
hemiwalk reflex in all limbs, associated with a decrease in
the left eyelid reflex and bilateral menace response test.

Serum phenobarbital was evaluated to ensure
proper dosage using electrochemiluminescence (Immulite
2000, Siemens Healthcare Diagnostic), and the level found
(24.85 mcg/mL) was within the reference values for dogs
undergoing this type of treatment (15-40 mcg/mL). In an
attempt to minimize the symptoms, prednisone was
prescribed at 2 mg/kg, twice a day for 11 days, followed
by a gradual reduction.

Sequential blood counts were conducted and
revealed a normocytic normochromic progressive anemia

with a leucocyte increase (Table 1). Serum biochemical
examination indicated an increase in aspartate
aminotransferase, alkaline phosphatase, gamma-glutamyl
transferase, amylase and glucose; there were low amounts
of total protein, albumin, and globulins (Table 2).
Cerebrospinal fluid was collected for differential diagnosis
and showed an increase in total protein (24.26 g/dL) when
compared to normal range values 13.97-4.54 g/dL [1] and
lower glucose levels (24.95 mg/dL) when compared to
serum concentration.

At the abdominal ultrasound examination, the
right pancreatic lobe showed a hypoechoic tortuous track
with an irregular contour, and it extended beyond its
normal topography. A hypoechoic round structure, which
was approximately 0.83 cm in size, was observed adjacent
to the pancreas. A peripancreatic area of tissue reactivity
with increased echogenicity was also observed (Fig. 1A).
Color Doppler indicated intense vascularization of the
pancreas and peripancreatic region (Fig. 1B). Based on
these findings, the probable diagnoses were pancreatitis
and/or a pancreatic tumor associated with peripancreatic
reactivity.

Shortly after the wultrasound exam, the dog
developed ascites, and a cytological examination of the
peritoneal liquid revealed a chronic inflammatory process
with dysplastic cells. No definite diagnosis was obtained,
but the presence of malignant neoplasia could not be
discarded. On the following day, the animal died, and a
necropsy exam was performed.

Table 1. Sequential hematological exams of a dog with Hemosuccus pancreaticus.

Blood counts 1st day 2nd day 3rd day Reference values
RBC 5.01 3.49 1.43 5.5-8.5 millions/mm?
HB 12.7 8.3 3.64 12-18 g%

HCT 33 25 10 37-55 %

MCV 65.87 71.63 69.93 60-77 L

MCHC 38.48 332 36.4 31-36 %

MCH 25.35 23.78 25.45 19-24.5 pg

RDW 13.0 12.8 11.7 12-15 %

WBC 29500 23900 23500 6000-17000/mm?®
GRAN 25665 19956.5 21385 3000-11500/mm?
LYMPH 885 956 940 1000-4800/mm?
MONO 2.950 21.51 940 150-1250/mm?

PLT 237000 248000 147000 175000-500000/mm?3

RBC: red blood cells; Hb: hemoglobin; Hct: hematocrit; MCV: mean corpuscular volume; MCHC: mean corpuscular
hemoglobin concentration; MCH: mean corpuscular hemoglobin; RDW: red cell distribution with; WBC: white blood cell
count; GRAN: granulocyte count; LYMPH: lymphocyte count; MONO: mononuclear cell count; PLT: platelet count.
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Macroscopic evaluation of the mucosa (oral,
ocular and vulvar) showed an intense pale color and
discrete bloody secretion in the perianal region.
Translucent liquid was found in the thoracic cavity (10

mL) (hydrothorax) and abdominal cavity (60 mL)
(hydroperitoneum), associated with a fibrillar material
covering the greater omentum, pancreas and intestines.

Table 2. Sequential serum biochemistry examinations of a dog with Hemosuccus pancreaticus.

Serum biochemistry 1st day 2nd day 3rd day Reference values
Creatinine * 0.36 0.55 0.5-1.5 mg/dL
Urea 36.17 51.69 56.16 20-56 mg/dL
AST 67.28 133 721.20 0-100 U/L
AF 550.35 526.43 557.16 20-156 U/L
GGT 33.88 37.06 87.32 0-25 U/L
Amylase - 2835 1707.75 500-1500 U/L
Glucose 241.7 252.25 229.45 76-119 mg/dL
Total protein 4.21 3.28 3.57 5.4-7.5 g/dL
Albumin 2.68 1.57 1.09 2.3-3.1 g/dL
Globulin 1.53 1.58 2.48 2.7-4.4 g/dL

*Insufficient sample to perform exam. (-) Exam not performed. AST- aspartate aminotransferase, FA- alkaline phosphatase,
GGT- gamma-glutamyl transferase.

The pancreas was moderately increased in volume
with an irregular surface and multiple yellow and firm
areas (Fig. 2A). In the cranial portion of the pancreas, a
single nodule, approximately 2 cm in diameter, was found
with a smooth surface and firm consistency. The cut
surface was solid and comprised of white areas
interspersed with red areas (Fig. 2B). Blood clots were
observed in the stomach (Fig. 2C). The intestinal lumen
was filled with undigested blood (hematochezia) (Fig. 2D).
Complementary gross lesions were seen in the liver, which
was a diffuse pale red color with a lobular pattern; similar
lesions were observed in the kidneys, which were also a
diffuse pale red.

Microscopic examination of the pancreas revealed
two lesion patterns, chronic and acute. Chronic lesions
were characterized by moderate multifocal lymphocytic
and histiocytic pancreatitis, periductal fibrosis and
degeneration of pancreatic islets. Acute lesions included
multifocal to coalescent necrotizing areas with intense
neutrophilic and fibrinous infiltration (fibrinopurulent
pancreatitis) (Fig. 3A). The lumens of the pancreatic
interlobular ducts were filled with erythrocytes (Fig. 3B).
The pancreatic nodule showed a poorly defined neoplastic
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Figure 1. ultrasound of a dog with

Hemosuccus pancreaticus. A. Hypoechoic and irregular
right pancreatic lobe (*); round hypoechoic structure
(arrow) adjacent to the pancreas and peripancreatic tissue
reaction (between the cursors). B. Color Doppler showing

intense vascularization of the peripancreatic
(Ultrasound Esatoe MyLab 40).

region

proliferation of epithelial cells, no encapsulation, and
infiltration with a cords and acinar pattern, some of which
were filled with erythrocytes that replaced the parenchyma
(Fig. 3C). Cells ranged from cubic to pyramidal,
juxtaposed, with imprecise cytoplasmic boundaries and an
eosinophilic cytoplasm. Nuclei were oval and basal, with
loose chromatin and 1-2 nucleoli. Anisocytosis and
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anisokaryosis were moderate, and four mitotic figures were
observed in 10 sequential high-power fields without

overlapping (40x). In the intestine, erythrocytes filled the
entire lumen (Fig. 3D).

Figure 2. Gross lesions of a dog with Hemosuccus pancreaticus. A. The pancreas has a moderate increase in volume, with
an irregular surface and multiple yellowed areas. B. Cut surface of a single pancreatic nodule, solid with white and red
areas. C. Stomach lumen filled with red content and clots (arrows). D. Intestines with blood occupying the entire lumen.

Discussion

The clinical findings in the dog, characterized by
anorexia,  polyuria, polydipsia, a  normocytic
normochromic progressive anemia, hyperglycemia and
hyperamylasemia are usually found in patients with
pancreatic disorders. However, the association between
these findings and hematochezia strongly suggests a
diagnosis of Hemosuccus pancreaticus (HP). HP was
confirmed in association with the pancreatitis and
pancreatic adenocarcinoma. The absence of any lesions in
the stomach and/or intestine and the observation of
erythrocytes in the lumen of both the pancreatic ducts and
neoplastic acini signaled the pancreatic origin of the
hemorrhage found in the intestinal lumen.

Pancreatitis in dogs is usually idiopathic, but
certain risk factors, such as a hypercaloric diet,
hypothyroidism, Diabetes mellitus, pancreatic ischemia,

prolonged corticosteroid therapy, hyperadrenocorticism,
trauma, pancreatic tumors and obstruction of the pancreatic
duct, need to be considered (31). Aside from pancreatic
neoplasia, the dog in the present report had clinical
symptoms of Diabetes mellitus, with persistent
hyperglycemia, polyuria, polydipsia and a positive
response to insulin therapy; these symptoms were
associated with the degeneration of the pancreatic islets
and periductal fibrosis. Due to the instability of the patient,
a blood glucose curve test and evaluation of glucose levels
in the urine were not performed. However, this was not
necessary to confirm the diagnosis of Diabetes mellitus nor
was it necessary for the treatment or prognosis of the
animal (19).

Chronic pancreatitis could be associated with the
diabetes. Pancreatic necrosis is a consequence of the
release of pancreatic enzymes that promote parenchyma
digestion with intense inflammation and erosion of
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adjacent blood vessels. The outcome of pancreatic necrosis
is the likely development of pseudoaneurysms and vessel
rupture, causing hemorrhage through the pancreatic duct
extending into the intestines through the sphincter of Oddi
or the greater duodenal papilla sphincter (7, 22, 26). The
blood found in the stomach is probably a consequence of a
retrograde flux from the pancreatic duct and intestinal
lumen. Gastrointestinal hemorrhage found in HP cases are

Al . ~

generally intense, recurrent and intermittent (27), as was
found in the present report. Blood flow through the
pancreatic duct can clot and obstruct the ductal lumen,
temporarily stopping the hemorrhage (7, 22). The dog in
this case had an intense acute anemia that could have been
associated with the blood loss from the pancreas, although
hematochezia was only observed on the day of the
animal’s death.

Figure 3. Microscopy of a dog with Hemosuccus pancreaticus. A. Pancreas with extensive focal acute necrosis (*) and a
normal area of the exocrine organ (P) (H&E stain, bar = 500 um). B. Lumen of the pancreatic ducts filled with erythrocytes
(arrows) (H&E stain, bar = 100 um). C. Pancreatic adenocarcinoma with erythrocytes in the lumen of neoformed acini
(H&E stain, bar = 50 um). D. Small intestine with the lumen filled with erythrocytes (*) (H&E stain, bar = 2 mm).

Other causes of gastrointestinal hemorrhage that
were not observed in the present report include hemobilia
(16), angiodysplasia (5), hypoadrenocisticism (18),
hemostasis disorders (17, 21, 29), intestinal neoplasia (32),
foreign bodies (8), gastrointestinal ulcers (28), and
gastroenteritis caused by viruses (3) and bacteria (23).
These etiologies should be considered as differential
diagnoses for HP.

HP is a rare condition with a difficult diagnosis
and intermittent clinical signs frequently associated with
pancreatitis. Patients with a history of chronic pancreatitis,

pancreatic tumors and vascular disorders usually present
with hyperamylasemia and recurrent epigastric pain,
followed by digestive bleeding such as hematemesis and/or
hematochezia (6, 7, 13, 20, 22). Hematochezia, observed in
this report, is one of the most common clinical alterations
caused by pancreatic hemorrhage through the pancreatic
duct, which is not associated with intestinal bleeding (7).
Currently there are a variety of diagnostic
techniques that could be used to confirm HP, such as
endoscopy,  angiography  (25), ultrasound  (29),
computerized tomography and magnetic resonance
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imaging (12). In the present report, only ultrasound was
performed; the histological findings and the images
provided by the ultrasound revealed chronic and acute
pancreatic lesions, neoplasia and intense peripancreatic
vascularization, all of which were examined with the aid of
the color Doppler, were related to HP.

Both the ultrasound images and histological
findings revealed inflammatory and neoplasic pancreatic
lesions that contributed to the development of HP. The
observation of erythrocytes in the lumen of pancreatic
ducts, the neoplastic acini, and the absence of lesions in the
stomach and intestines confirmed the pancreatic origin of
the bleeding.

The peripancreatic vascularization is
physiological, formed by the ramifications of the celiac,
splenic and pancreatic arteries. The increase in
vascularization, as observed by the color Doppler on the
ultrasound exam, suggested a tissue reaction. However,
pancreatic enzymes could cause vascular necrosis and
subsequent hemorrhage through the pancreas into the small
intestine, causing HP (13).

Other alterations, such as hydrothorax and
hydroperitoneum, could be related to the decrease in total
protein levels, which is an ordinary finding in patients with
chronic and debilitating diseases. The diabetes observed in
the present case was confirmed by the recurrent
hyperglycemia, clinical signs and histological findings,
which included the Ilymphocytic and histiocytic
pancreatitis, periductal fibrosis and degeneration of the
pancreatic islets. No gross or histology lesions were found
in the central nervous system, although the cerebrospinal
fluid previously collected had lower levels of glucose,
probably due to the diabetes and was likely the cause of
the neurological symptoms.

HP treatment includes surgical and endovascular
procedures (30) that could not be performed in this animal.
In the present case, the absence of hematochezia in the
days prior to the animal’s death and the rarity of the
disorder hindered the clinical diagnosis of HP. The
definitive diagnosis was only established after the
necropsy evaluation.

A number of factors allowed the diagnosis of
Hemosuccus pancreaticus: the absence of stomach and
intestinal lesions; the clinical findings associated with
pancreatitis and pancreatic adenocarcinoma; and the
observation of erythrocytes in the lumen of the pancreatic
ducts, from normal and neoplasic areas. To the authors’
knowledge, this is the first report of HP in veterinary
medicine.
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