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Malignant insulinoma in dog: Case report

Introduction

Pancreatic beta-cell tumours (islet cell adenoma-insulinoma 
and carcinoma-malignant insulinoma) are rare in humans and 
cats and uncommon in dogs. In humans, 90% of insulinomas 
are solitary and benign. In dogs, they are much more likely to be 
malignant, although morphological classification into adenoma 
or carcinoma does not consistently reflect the biological behav-
iour of these tumours. Metastatic lesions are detected in ap-
proximately 50% of canine insulinomas. They are seen most fre-

quently from 5-12 years of age. Although many different breeds 
of dogs are affected, large breed dogs are overrepresented, 
while small breed dogs can also be affected, in particular west 
highland white terriers. Both sexes appear to be equally affect-
ed [1,2]. The insulinomas secrete excessive insulin because the 
negative feedback mechanism that is initiated by falling blood 
glucose levels is disrupted in the neoplastic β-cells. Therefore, 
the insulinomas cause profound hypoglycaemia [2].

Abstract

In this case report, a malignant insulinoma is described in a thir-
teen-year old male dog of the Yorkshire breed. Clinical examination 
revealed weakness and food intolerance manifested by nausea and 
diarrhoea. Biochemically, hypoglycaemia with hyperinsulinemia, el-
evated concentrations of selected liver enzymes, as well as lipase 
and continuously increasing urea concentrations were also found. 
Ultrasonography of the pancreas proved the presence of a severe 
hypoechoic, homogenous lesion approximately 1 cm in diameter; 
the liver was diffusely heterogeneous with the occurrence of small 
hypoechogenic lesions in the parenchyma. With regard to history, 
clinical symptoms, USG and laboratory findings, insulinoma was 
diagnosed. Post-mortem findings showed a large, multifocal grey-
white tumour in the right pancreatic lobe and enlargement of the 
liver, with the occurrence of many miliary foci. The corresponding 
lymph nodes of the pancreas and liver were also enlarged. Histo-
pathological examinations of the pancreas and liver revealed malig-
nant insulinoma.
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Case presentation

A 13-year-old Yorkshire terrier male dog (5.8 kg) with gen-
eral discomfort was presented. According to the owner, weak-
ness and a food intolerance manifested by nausea and diar-
rhoea were observed in the last three months. Later, the owner 
described polydipsia and polyuria, as well. For the next eight 
months, samples of blood were taken 3 times from vena cephal-
ica antebrachii for haematology and biochemistry examination.

Biochemical examinations showed hypoglycaemia (1.11 
mmol/l, ref (reference range): 3.6-6.70 mmol/l) with hyperinsu-
linemia (136.6 mIU/l, ref: 9.00-32.00 mIU/l)) in the first sample. 
In the second and third samples normoglycaemia (4.77 mmol/l; 
3.95 mmol/l) was detected. Elevated concentrations of selected 
liver enzymes (AST 0.81 µkat/l; 0.65 µkat/l, ref: 0.00-0.60 µkat/l, 
ALT 4.66 µkat/l; 3.54 µkat/l, ref: 0.00-0.95 µkat/l, and ALP 2.48 
µkat/l; 16.08 µkat/l, ref: 0.00-1.24 µkat/l) and lipase (9.13 
µkat/l, 24.84 µkat/l, ref: 0.00-5.00 µkat/l) as well, were regis-
tered in the first two samplings. Continuously increasing urea 
concentrations (8.48 mmol/; 10.99 mmol/l; 26.24 mmol/l, ref: 
3.97-8.05 mmol/l) were also shown. The creatinine concentra-
tions were in the reference ranges (49.8 µmol/l; 89.30 µmol/l, 
ref: 35.0-105.0 µmol/l).

Ultrasound examination [Aloka Profound Alpha 6 ultrasono-
graphic machine equipped with linear (5-16 MHz) and micro-
convex (5-10 MHz) probes] of the liver revealed diffuse het-
erogeneity, with the occurrence of small hypoechoic lesions in 
parenchyma (Figure 1A). In the pancreas the presence of severe 
hypoechoic, homogenous lesion approximately 1 cm in diam-
eter and a reactive hyperechoic tissue consistent with acute 
pancreatitis were observed (Figure 1B).

With regard to history, clinical symptoms, USG and laborato-
ry findings, insulinoma was diagnosed, and surgery was offered 
to the owner after informing her of the diagnosis. She rejected 
it due to the dog’s age and decided on euthanasia. Before eu-
thanasia, the dog was sedated with medetomidine (Cepetor 
inj. 1 mg/ml inj., CP Pharma, Germany) and butorphanol (Bu-
tomidor 10 mg/ml inj., Richter Pharma AG, Austria), a combi-
nation of sedative and analgesic, which were administered in-
tramuscularly. Subsequently, propofol at a dose 4 mg/kg b.w. 
was used intravenously for general anaesthesia. Euthanasia was 
performed intravenously using embutramide (T 61 inj., Intervet 
International B.V., Netherlands) at a dose 0.3 ml/ kg b.w. the 
owner agreed only with a partial necropsy.

During necropsy, a large grey-white tumour in the right pan-
creatic lobe and the enlargement of corresponding lymph nodes 
were found (Figure 2). In liver parenchyma many miliary foci of 
a whitish colour were observed scattered diffusely through the 
parenchyma. Hepatomegaly and enlargement of corresponding 
lymph node were observed.

The tissue specimens for histology were taken from pancre-
as and liver. Large areas of neoplastic tissue were found in the 
pancreas. The invasion of neoplastic cells into the parenchyma 
(Figure 3A) and vessels (Figure 3B) as well, was seen. In the liver 
parenchyma islets of same cells were observed (Figure 3C).

Figure 1: Abdominal ultrasound A (longitudinal view), B (trans-
verse view) of the pancreas in dog: a severe hypoechoic, homog-
enous lesion, approximately 1 cm in diameter (white arrows), was 
detected. The surrounding hypoechoic tissue of the pancreas is de-
fined (black arrows). The reactive hyperechoic tissue (white arrows 
without filling) is consistent with acute pancreatitis.

Figure 2: During necropsy a large grey-white tumours in the right 
pancreatic lobe and enlargement of corresponding lymph nodes 
were found.

Figure 3: Histological analysis revealed the invasion of neoplastic 
cells in pancreas parenchyma (HE 10x).

Discussion

The most common pancreatic tumour in dogs is insulinoma 
[2]. However, it is also found in humans, cattle, cats and ferrets, 
in which the tumour is common, and are often associated with 
adrenal cortical tumours [3].

Clinical signs of insulinoma result from the effect of hypo-
glycaemia on the nervous system, which is termed neuroglyco-
penia. They may be present for days to months and are often 
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Figure 4: In the pancreas the presence of the neoplastic cells was 
found also in the vessel (arrows) (HE 40x).

Figure 5: The occurence of neoplastic cells was detected also in 
liver parenchyma (HE 10x).

intermittent or episodic [4]. In our case, there was only weak-
ness and food intolerance manifested by nausea and diarrhoea. 
Later, polydipsia and polyuria were observed.

The diagnosis of insulinoma is confirmed by documenting 
hypoglycaemia (blood glucose <2.2 mml/l3) with a concurrent 
normal or elevated serum insulin concentration [1]. The values 
detected in this case corresponded with this scheme. Later, de-
tected normoglycaemia was the consequence of long applica-
tion of prednisolone in pill form (Prednicortone, tbl. 5 mg, LeLy-
Pharma BV, Netherlands) at a dose of 0.5 mg/kg b.w.

A higher concentration of liver enzymes (AST, ALT and ALP) 
were found in the first two samplings. AST and ALT are enzymes 
contained in liver cells. When their levels are increased in the 
blood, it means that the enzymes have leaked out of the liver 
cells due to hepatocellular injury [5]. There are several forms 
of ALP elevation (nodular hyperplasia, blood vessel abnormali-
ties and pancreatic neoplasia as well) but only in dogs is there 
a Corticosteroid - ALP (C-ALP), a form of ALP stimulated by the 
presence of steroids. So we assume that the elevation of liver 
enzymes in our case was caused by steroid medication at the 
same time as neoplastic liver and pancreas injury [6,7].

Moreover, the diagnosis of pancreatitis is hampered by the 
lack of a universally accepted gold standard, and no clinical 
signs or combination of them has been identified as pathog-
nomonic for this disease in dogs [8]. Classically, elevations in 
serum amylase and lipase activity have been used as indicators 
of pancreatitis in dogs. On the other hand, they are not pro-
duced only in pancreas, so they can also be increased in non-
pancreatic disease. Ex adverso dogs with confirmed pancreatitis 
may also have normal amylase and lipase activity [9]. We do 
not assume that the severe increasing of lipase activity in blood 
together with ultrasound finding of reactive hyperechoic tissue 

consistent with acute pancreatitis observed in our study repre-
sent sufficient data for confirmation of pancreatitis.

A higher concentration of urea was found throughout the 
whole case but the creatinine concentrations were in the ref-
erence ranges. Previously published cases of dogs with insuli-
noma reported different levels of urea [2,10,11]. In our case the 
course of disease did not point to renal and /or post renal insuf-
ficiency. We suppose that the higher urea levels were of pre-
renal origin caused by reduced renal perfusion. Creatinine can 
be influenced by muscle mass or breed of the dog, and its value 
can be decreased in a dog with cachexia or in a small breed dog 
[12], which fits with our case.

Malignant insulinomas can be macroscopically differentiated 
from islet cells adenomas by their large size, multi-lobular ap-
pearance, invasion into adjacent parenchyma and vessels and 
establishment of metastasis in extra pancreatic sites. Metasta-
sis includes regional lymph nodes, liver, mesentery and omen-
tum [3]. In this case, in addition to a large lesion localised in 
the right pancreatic lobe, miliary foci were found diffusely scat-
tered throughout the liver parenchyma. They were evaluated 
as metastatic and confirmed by histological examination. The 
duodenal (right) lobe of the pancreas appears to be more fre-
quently involved than the splenic (left) lobe [3], which complies 
with our work.

Conclusion

In summary the occurrence of malignant insulinoma in this 
case induced solid pancreatic tumour development with metas-
tasis formations and some liver enzymes and urea elevation. It 
shows to the comprehensive negative impact of the tumour to 
the whole organism. Either specific therapy or surgery were re-
jected by owner.
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