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ABSTRACT 
Context Lipomatous pseudohypertrophy of the pancreas is an extremely rare disease, and is characterized by the replacement of 
pancreatic acinar cells with adipose tissue, although the pancreatic duct and islets are preserved. Case report We report the case of a 
64-year-old female who was undergoing treatment for Hashimoto’s disease at a nearby clinic. For the previous two years, she had 
experienced an unpleasant feeling in the upper abdominal area after eating oily foods. For the previous six months, she had also 
suffered from lower-back pain, and presented at our hospital. Abdominal computed tomography and magnetic resonance imaging 
revealed marked fat replacement over the entire pancreas. Endoscopic retrograde cholangiopancreatography revealed no anatomical 
abnormality or narrowing of the main pancreatic duct; the main pancreatic duct was normal up to the pancreatic tail and the branches 
of the pancreatic duct did not show any abnormalities. While the serum levels of the pancreatic enzymes were considerably low, 
according to the data of the pancreatic exocrine function test (N-benzoyl-tyrosyl-p-aminobenzoic acid test), endocrine function was 
maintained. On the basis of the abovementioned findings, we diagnosed lipomatous pseudohypertrophy of the pancreas. 
Conclusions Lipomatous pseudohypertrophy of the pancreas is a very rare disease characterized by the disappearance of pancreatic 
exocrine tissue due to adipose tissue replacement, although the pancreatic duct and islets remain intact. Even though it has been 
suggested that the diagnosis of lipomatous pseudohypertrophy of the pancreas should be based on histological findings, this case 
indicated the possibility that lipomatous pseudohypertrophy of the pancreas may be diagnosed solely by typical imaging findings 
and serological data. 
 
INTRODUCTION 
 
Lipomatous pseudohypertrophy of the pancreas is an 
extremely rare disease, and only about a dozen cases of 
typical lipomatous pseudohypertrophy of the pancreas 
without abnormality or narrowing of the pancreatic 
duct have been reported. Lipomatous pseudohyper-
trophy of the pancreas is characterized by the 
replacement of pancreatic acinar cells with adipose 
tissue, although the pancreatic duct and islets are 
preserved [1, 2]. We recently treated a patient with 
lipomatous pseudohypertrophy of the pancreas who 
presented with symptoms of dyspepsia. The patient had 

concurrent Hashimoto’s disease and marked exocrine 
dysfunction which was indicated by the typical 
imaging findings of lipomatous pseudohypertrophy of 
the pancreas. We herein present a report of this case 
with lipomatous pseudohypertrophy of the pancreas 
diagnosed solely by typical imaging findings and 
serological data. 
 
CASE REPORT 
 
A 64-year-old female presented with epigastric 
abdominal pain as her principal complaint and a past 
history of hypothyroidism, which was diagnosed at the 
age of 50 years; she was undergoing treatment at a 
nearby clinic. Her familial history revealed that her 
father had colorectal cancer, her mother had thyroid 
disease, and her brother had esophageal cancer. The 
patient did not smoke or drink. For the previous two 
years, she had experienced an unpleasant epigastric 
feeling after eating oily foods. She had suffered from 
regular episodes of lower-back pain for the previous six 
months, and presented at our hospital. Computed 
tomography (CT) images revealed fatty replacement 
over the entire pancreas; hence, the patient was 
hospitalized for detailed examination and treatment. At  
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the time of admission, her height was 159 cm, weight 
was 54 kg; and body-mass index was 21.6 kg/m2. 
Furthermore, physical examination did not show any 
abnormalities. Hematology and serum chemistry 
analysis (Table 1) revealed normal levels of white 
blood cells and platelets, mild anemia, normal levels of 
total protein, albumin and hepatobiliary enzymes, and a 
marked decrease in pancreatic amylase and lipase 
levels. Pancreatic exocrine function determined by an 
N-benzoyl-tyrosyl-p-aminobenzoic acid (BT-PBA) test 
was substantially low at 28.1%. The 75-gram oral 
glucose tolerance test (OGTT) revealed a borderline 
diabetic pattern; however, the preprandial blood 
glucose level was normal and HbA1c was slightly 
elevated to 6.0%. Endocrine insulin secretion 
determined by the glucagon tolerance test was within 
the normal range, with a delta C-peptide reaction of 1.5 
ng/mL. 
An esophagogastroduodenoscopy showed normal 
findings. Diseases such as reflux esophagitis and 
gastric ulcer were not observed. Ultrasonography 
(Figure 1) revealed a markedly heterogeneous 
pancreatic parenchyma demarcated from the 
neighboring tissues. The main pancreatic duct was not 
narrowed or dilated, and no tumor was detected. A CT 
image is shown in Figure 2. Plain CT (Figure 2a) 

Figure 2. Computed tomography. a. Plain: the density of the
pancreatic parenchyma is uniformly decreased to the same level as 
that of the surrounding fatty tissue. b. Contrast-enhanced: the entire
pancreatic parenchyma is absent and only a contrast-enhancing net-
like shadow is observed. 

Table 1. Laboratory data on admission. 
 Value Reference range
Peripheral blood 
White blood cells 5,280 µL-1 (3,500-9,000) 
Neutrophils 48.7% (40.0-70.0) 
Lymphocytes 46.2% (18.0-53.0) 
Monocytes 3.2% (2.0-12.0 
Eosinophils 1.5% (1.0-4.0) 
Basophils 0.4% (0-1.0) 
Red blood cells 452 x104/µL (385-465) 
Hemoglobin 11.5 g/dL (12.0-16.0) 
Platelets 17.3 x104/µL (14.0-44.0) 
Serum 
Total proteins 6.6 g/dL (6.7-8.3) 
Albumin 4.2 g/dL (4.0-5.0) 
Total bilirubin 0.8 mg/dL (0.3-1.2) 
AST 27 IU/L (13-33) 
ALT 21 IU/L (6-30) 
LDH 179 IU/L (119-229) 
Alkaline phosphatase 341 IU/L (115-359) 
GGT 16 IU/L (10-47) 
Total cholesterol 199 mg/dL (128-219) 
Triglyceride 138 mg/dL (30-149) 
Blood urea nitrogen 19 mg/dL (8-22) 
Chemistry 
Na 142 mmol/L (138-146) 
K 4.0 mmol/L (3.6-4.9) 
Cl 106 mmol/L (99-109) 
Ca 9.2 mg/dL (8.7-10.3) 
HbA1c 6.0% (4.3-5.8) 
Fasting blood sugar 123 mg/dL (69-109) 
Pancreatic amylase 2 U/L (8-54) 
Lipase 8 U/L (16-51) 
TSH 2.74 µU/mL (0.27-4.20) 
Free-T4 1.32 ng/dL (1.00-1.80) 
CRP 0.10 mg/dL (0-0.10) 
Immunology 
Thyroid antibody Less than 1.0 U/L (0-1.0) 
Anti thyroid peroxydase 
antibody 

59.5 U/mL (0-7.0) 

Thyroglobulin antibody 3.4 U/mL (0-0.3) 
HBV antigen Negative - 
HCV antibody Negative - 
75g-OGTT impaired glucose tolerance pattern 
HOMA-R 3.0 (0-2.5) 
Glucagon test 
Delta C-peptide reaction 1.5 ng/mL (Greater than 1.2)

Figure 1. Ultrasonography. The pancreatic parenchyma is markedly 
heterogeneous and demarcated from the neighboring tissues by a 
hazy borderline. The main pancreatic duct is not narrowed or
enlarged, and no space-occupying lesion is visible. 
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revealed that the density of the pancreatic parenchyma 
had uniformly decreased to the same level as that of the 
surrounding fatty tissue. Contrast-enhanced CT (Figure 
2b) revealed that the entire pancreatic parenchyma was 
absent and only a contrast-enhancing net-like shadow 
was visible. The magnetic resonance imaging (MRI) 
image is shown in Figure 3. The T1-weighted image 
could confirm that the entire pancreas was completely 
absent on T1-weighted images (fat suppression) 
(Figure 3). Endoscopic retrograde cholangiopancreato-
graphy (ERCP; Figure 4) showed no anomalous 
arrangement of the pancreaticobiliary ducts or 
pancreatic duct anomaly. Furthermore, obstruction, 
narrowing or dilatation of the main pancreatic duct was 
not observed. The branches of the pancreatic ducts 
appeared normal on the ERCP image. No abnormalities 
were observed in the bile duct. 
On the basis of the above findings, we diagnosed the 
case as lipomatous pseudohypertrophy of the pancreas 
for the following reasons: the entire pancreas was 
substantially replaced with fat and pancreatic exocrine 
dysfunction was noted while pancreatic endocrine 
function was maintained; moreover, no anomaly of the 
pancreatic duct or obstruction of the main pancreatic 
duct was found. Since the patient showed the signs and 
symptoms of pancreatic exocrine dysfunction, we 
started treatment with an appropriate dose of digestive 
enzymes (berizyme 6 g/day and pancreatin 6 g/day). 
The patient showed improvement and is now receiving 
treatment at the outpatient clinic. 

DISCUSSION 
 
The replacement of the entire pancreas with increasing 
amounts of adipose tissue and the consequent 
enlargement of the pancreas were first described by 
Hantelmann [1] in 1931. This disease was later named 
lipomatous pseudohypertrophy of the pancreas. Siegler 
[2] characterized lipomatous pseudohypertrophy of the 
pancreas as follows: 1) increase in the size and weight 
of the pancreas and morphologically uniform 
enlargement of the pancreas; 2) almost complete 
absence of the pancreatic exocrine tissue due to 
pathological replacement with adipose tissue; and 3) 
preservation of the system of ducts and islets. 
Lipomatous pseudohypertrophy of the pancreas might 
be caused by viral infection and an abnormal 
metabolism [3], but the specific etiology remains 
unknown due to the very low number of cases. 
Complication with chronic hepatic disease is relatively 
common, and only a few researchers have confirmed 
the association between lipomatous pseudohypertrophy 
of the pancreas and hepatic illness [4, 5, 6]. However, 
some patients do not have any hepatic disorders, as in 
this case, and therefore, further investigation of this 
topic is required. 
When making a differential diagnosis, the following 
disorders need to be considered in relation to 
lipomatous pseudohypertrophy of the pancreas: 
obesity, diabetes and age-related pancreatic fat 
infiltration. Olsen [7] investigated the autoptic findings 
of 349 cases and observed that different levels of 
pancreatic fat infiltration were present in all cases, 
indicating that pancreatic infiltration is associated with 
aging and obesity. Many patients with diabetes often 
show similar fat infiltration. However, the imaging 
findings of these patients revealed a remnant pancreatic 
parenchyma with uneven fat infiltration, which is 

Figure 3. Magnetic resonance imaging. a. T1-weighted image. b. T1-
weighted image (fat suppression): the entire pancreas is completely
absent. 

Figure 4. Endoscopic retrograde cholangiopancreatography: There is 
no anomalous arrangement of the pancreaticobiliary ducts or any 
anomaly of the pancreatic ducts. Obstruction, narrowing or dilatation 
of the main pancreatic duct is not observed. The pancreatic duct 
branches appear normal. No abnormalities of the bile duct are 
observed. 
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different from the uniform fatty replacement obtained 
in the present case. Meanwhile, fatty replacement 
associated with the obstruction of the main pancreatic 
duct induced by pancreatic cancer or chronic 
pancreatitis should be distinguished from lipomatous 
pseudohypertrophy of the pancreas. In the present case, 
ERCP did not reveal any narrowing or obstruction of 
the main pancreatic duct, and CT, MRI and endoscopic 
ultrasonography did not indicate any tumor in the 
pancreas. Further, liposarcoma should also be 
distinguished from lipomatous pseudohypertrophy of 
the pancreas; factors such as the presence/absence of 
jaundice, morphological uniformity/non-uniformity, 
and imaging of the pancreatic ducts are useful in 
identifying lipomatous pseudohypertrophy of the 
pancreas. 
Lipomatous pseudohypertrophy of the pancreas was 
originally discovered and reported in many young 
patients [1, 3]; however, in recent years, middle-aged 
and elderly people have commonly been reported to 
have lipomatous pseudohypertrophy of the pancreas [5, 
8, 9]. In several patients, lipomatous pseudohyper-
trophy of the pancreas was diagnosed during autopsy 
or surgery [1, 3, 4, 5, 6, 8, 9, 10, 11]. In our case, 
lipomatous pseudohypertrophy of the pancreas was 
diagnosed by CT and MRI which showed typical 
images of fatty replacement over the entire pancreas. 
Given the recent advances in diagnostic imaging 
technology, additional cases of lipomatous pseudo-
hypertrophy of the pancreas patients will be able to be 
diagnosed by imaging examinations, as in our case. It 
is important to confirm that the pancreatic ducts appear 
normal in CT and MRI images and no abnormality be 
detected in ERCP. Further, more pancreatic endocrine/ 
exocrine function test results should indicate more 
damage to pancreatic exocrine function as compared to 
endocrine function. Until now, few cases with 
malignant diseases have been reported. Altinel et al. 
have recently reported five cases of lipomatous 
pseudohypertrophy of the pancreas [12], but 
information about the main pancreatic duct was not 
noted. In this report, 4 patients underwent surgical 
resection, 3 of whom were diagnosed preoperatively as 
having ductal adenocarcinoma. The differences 
between lipomatous pseudohypertrophy of the pancreas 
and pancreatic cancer will have to be examined and 
compared when more case reports are available. 
Since lipomatous pseudohypertrophy of the pancreas is 
a benign disease, follow-up observation is the basic 
approach after diagnosis. However, considerable 
pancreatic exocrine dysfunction is often present in 
lipomatous pseudohypertrophy of the pancreas, and 
certain symptoms may be induced as observed in this 
case. An appropriate dose of digestive enzymes should 
be prescribed for such patients. Furthermore, since the 

cause of lipomatous pseudohypertrophy of the pancreas 
is unknown and there have been few reports, periodic 
and strict follow-up observation is considered 
important. In conclusion, we have reported a case of 
lipomatous pseudohypertrophy of the pancreas 
presenting with indigestion, marked impairment of 
pancreatic exocrine function, and demonstrating typical 
imaging findings of lipomatous pseudohypertrophy of 
the pancreas. It has been suggested that the diagnosis 
of lipomatous pseudohypertrophy of the pancreas be 
based on histological findings, but this case has 
indicated the possibility that lipomatous pseudohyper-
trophy of the pancreas may be diagnosed solely by 
typical imaging findings and serological data. 
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