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Abstract
Objectives—Owing to the challenges in obtaining pancreatic biopsies, pancreatic resection for
presumed malignancy is often performed without histological confirmation. As a result, benign
lesions are sometimes surgically removed. One such condition, which is poorly defined in the
literature, is referred to as lipomatous pseudohypertrophy (LPH) of the pancreas.

Methods—Five cases of LPH were analyzed.

Results—Four patients underwent surgical resection, 3 of which were diagnosed preoperatively
by radiology as having ductal adenocarcinoma. The fourth case was correctly interpreted by
magnetic resonance imaging as LPH, but the patient underwent resection because of the
intractable pain due to pancreatitis. The fifth patient has been placed on watchful waiting.

Two tumors were in the pancreatic head, one in the tail, one in the uncinate process, and one
demonstrated diffuse involvement. Microscopically, they were characterized as having normal
lipocytes without lipoblasts or inflammation. Within the adipose tissue, scattered microscopic foci
of pancreatic parenchyma could be seen.

Conclusion—Lipomatous pseudohypertrophy of the pancreas is a distinct entity characterized
by localized/diffuse replacement of pancreatic parenchyma with mature adipose tissue. It forms a
pseudotumor that may be difficult to distinguish clinically from pancreatic adenocarcinoma. This
entity should be considered when evaluating patients with a new diagnosis of a hypodense
pancreatic neoplasm on imaging.
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Lipomatous pseudohypertrophy (LPH) of the pancreas is a peculiar entity causing
enlargement of the pancreas due to a significant increase in adipose tissue in patients who
have no obesity or in whom there are no obvious findings of diabetes mellitus or
pancreatitis. Examples of this uncommon lesion are reported in the literature as only a
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handful of individual case reports.1–21 Associations with rare childhood syndromes such as
Shwachman-Diamond,12,19 Bannayan,20 or Johanson-Blizzard13 have been made.
Lipomatous pseudohypertrophy often forms a benign mass mimicking cancer, resulting in
unnecessary resection and morbidity.

Here, we present 5 new cases and review the clinical and pathological features.

MATERIALS AND METHODS
In the authors’ institutional and consultation files (Wayne State University and Karmanos
Cancer Institute, Michigan, 1980–2007; Emory University Hospital, Georgia; Providence
Hospital, Southfield, 1999–2007), the pathological materials, including the reports and
routine formalin-fixed, paraffin-embedded, and hematoxylin-eosin–stained sections of 2446
cases, were reviewed. Four cases of pancreatic pseudotumor histologically characterized by
mature adipose tissue replacing the pancreatic parenchyma were identified, and their
clinicopathologic features analyzed. One case diagnosed using magnetic resonance imaging
(MRI) scan has been placed on watchful waiting.

Patients’ age, sex, tumor size, and the macroscopic findings of the tumors were extracted
from the reports (Table 1). Clinical findings of the cases and follow-up data were obtained
through contact with the primary physicians or reviews of patients’ hospital charts.

RESULTS
Clinical Findings

Mean patient age was 60 years (range, 47–68 years), 3 were female, and 3 cases were
identified incidentally on imaging for unrelated concerns, and 2 were symptomatic. One
patient presented with a history of chronic pancreatitis and biliary strictures. One was
evaluated for new-onset upper abdominal pain. Four patients underwent surgical resection, 3
of which were diagnosed preoperatively as having ductal adenocarcinoma. The fourth case
was correctly interpreted using MRI as LPH, but the patient underwent resection because of
the intractable pain due to pancreatitis associated with the mass. The fifth patient has been
placed on watchful waiting.

Mean patient body mass index (BMI) was 30 kg/m2 (range, 25–38 kg/m2). There was no
history of alcoholism or diabetes mellitus, and none of the patients had evidence of
Shwachman-Diamond, Bannayan, or Johanson-Blizzard syndromes.

Pathological Findings
Macroscopic Findings—In 2 cases, the tumor was located in the head, one was in the
tail, and one was in the uncinate process, and there was diffuse involvement of the pancreas
in 1 case. The tumors were 24, 13, 7, 2.5, and 2.3 cm in largest dimension (Table 1). In all
cases, there was a sharply demarcated, lobulated, yellow tumor, which is composed of
adipose tissue (Fig. 1). In 1 case, part of the common bile duct appeared to be dilated
because of the mass effect.

Microscopic Findings—The tumors were composed of mature adipose tissue replacing
the pancreatic parenchyma, leaving only scattered clusters of pancreatic elements (Figs. 2–
5), without showing any stigmata of chronic pancreatitis. Pancreatic elements were
identified in the remote peripheral edges of the lesions, and in many areas, the tumor was
sharply demarcated from the surrounding tissue (Figs. 2 and 3). The acini were extensively
replaced by the adipose tissue, with only scattered islets and rare ducts remaining amid the
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fat (Figs. 4 and 5). Lipocytes were entirely normal (Figs. 4 and 5). No lipoblasts were
identified. There was no significant inflammation.

One patient (case 2) had an incidental separate serous cystadenoma.

REVIEW OF THE LITERATURE
When the data reported in the literature1–21 are combined with the 5 cases here, the
following general characteristics become apparent (Tables 2A and B): mean age is 41 years
(range, 6 days to 80 years). There is no distinct difference in the sex distribution (male-
female ratio, 1.2:1). Approximately in 70% of the cases, there is a diffuse involvement of the
pancreas; in 20%, the tumor is located in the head, and in 10%, in the body and tail. Most
common symptom at presentation is abdominal pain. In some cases, LPH seems to be
associated with Shwachman-Diamond,12,19,22 Bannayan,20 and Johanson-Blizzard13

syndromes and juvenile variant of Parkinson disease.10 In a few cases, it is reported in
conjunction with squamous cell carcinoma,8 leiomyosarcoma,23 and carcinoma arising in an
LPH.14,17 Among our patients, one had a separate serous cystadenoma, which is probably of
no particular association, because serous cystadenomas are notorious for coexisting with
other lesions.

DISCUSSION
Focal replacement of the exocrine pancreas with mature fat is a common histological change
observed in the pancreas.24,25 It usually correlates directly with BMI and presence of
diabetes mellitus and/or pancreatitis.26–29 Lipomatous pseudohypertrophy, by contrast, is
the label applied to those cases associated with pseudotumor formation by fat, replacing
almost an entire segment of exocrine parenchyma.8 Until now, this entity has been
documented in the literature mostly by individual case reports1–20 (Tables 2A and B).

Lipomatous pseudohypertrophy typically comes to clinical attention incidentally during
workup for other conditions, but the tumor is often large (our mean, 9.7 cm), up to 24 cm (as
seen in case 4 of our study). Because it forms a mass, it is often mistaken for a malignancy.
On the other hand, if proper radiological evaluation is performed, it can be recognized that
the lesion is actually composed of fat, as it was in our case 3. The sheer size of the lesion
may be disconcerting in some cases, as seen in one of our patients who received the
preoperative diagnosis of liposarcoma. Endoscopic ultrasound–guided, fine-needle
aspiration biopsy showing mature fat cells, without any atypia, might be helpful in such
cases.30,31 Recently, we had another case, a 60-year-old woman who presented with lower
abdominal pain, and we diagnosed this patient as having LPH, and the patient is currently on
watchful waiting, with no changes in the radiological appearance of the lesion in 3-month
intervals at 9 months after the original diagnosis.

Macroscopically, the appearance and consistency are those of adipose tissue. Histological
examination of the pancreas shows massive replacement of pancreatic parenchyma by
adipose tissue. The islets of Langerhans are relatively preserved, and typically there are
scattered, small but well-preserved acinar elements. These acini do not show signs of injury
such as cellular attenuation, inspissated secretions or tubular complex formation. No fibrosis
or fat necrosis is noted. In other words, these pancreatic elements do not show any signs of
either acute or chronic pancreatitis. Most interestingly, the pseudotumor typically has well-
defined borders, although it does not appear to have a well-formed capsule. Neighboring
pancreatic or soft tissue may show signs of compression; that is, these lesions do appear to
have a mass effect. No significant infiltration of inflammatory cells or proliferation of ductal
epithelial cells is identified. At the microscopic level, the main differential diagnosis is with
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a well-differentiated liposarcoma, which is reported in the literature as individual case
reports.32–35 In fact, this was the working diagnosis of the primary pathologist in one of the
cases. The findings that speak against this possibility are the perfect maturation of lipocytes,
sharp demarcation of the lesion, lack of lipoblasts, and admixture of normal pancreatic
parenchyma within the lesion.

The pathogenesis of replacement of the pancreatic tissue by fat is uncertain, and various
possible causes have been postulated in the literature.2,4,6,7,9,10,14–16,26,27 Hoyer16 discussed
the possibility of a congenital anomaly, in view of the incidence in childhood, but thought
that the condition was more probably acquired, due to injury of the pancreatic parenchyma
by infective or toxic agents.

Others have also argued that LPH can be an acquired condition due to obstruction of the
ducts and secondary parenchymal damage and atrophy, replaced by adipose tissue.6,9,14,15

However, we have not observed any occlusive lesions of the ducts or any inciting factors
that may have led to the selective atrophy of the pancreas in our cases. Furthermore, this
would not explain the abundance of adipose tissue. Moreover, the scattered pancreatic
elements in the lesion appear relatively uninjured.

It has been suggested that LPH may be a form of lipoma.7 Pancreatic lipomas are multilobed
tumors that are sharply delineated from surrounding pancreatic tissue by a thin fibrous
capsule.36–38 Lipomatous pseudohypertrophy, on the other hand, is characterized by an
enlarged pancreas with massive replacement of pancreatic exocrine tissue by adipose tissue,
and the shape of the pancreas is still preserved.6,39 More importantly, there are scattered
atrophic pancreatic elements within the pseudotumor. Preservation of normal structures can
occur in lipomas, such as in intramuscular lipomas; however, the distribution of pancreatic
tissue within the lesions in our cases was not in keeping with an entrapment by a tumor, but
rather appeared to be an integral part of the process.

In experimental animals, certain toxic agents such as ethionine or viruses have been
observed to produce diffuse and massive fat replacement indistinguishable from LPH of the
pancreas in humans, unassociated with any obvious inflammatory reaction.4,40 Yoshimura et
al10 and Sasaki et al2 also reported that LPH might be related to chronic hepatitis B or other
chronic advanced hepatic lesions that cause a fatty change and Mallory body formation. In
fact, one of our patients had a fatty change in the right lobe of the liver, which was
demonstrated by MRI. Therefore, the hypothesis that a specific underlying toxic agent may
cause LPH of the pancreas may be a plausible explanation but still needs further
investigation. On the other hand, relatively well preservation of the pancreatic elements and
the pseudotumor formation by the process speak against this possibility.

In conclusion, LPH is a distinct entity of undetermined etiology and pathogenesis. Although
some of the cases are easily diagnosed, in some, LPH may present as a pancreatic mass
mimicking carcinoma, particularly if it is associated with massive enlargement of the
pancreas. Because of mass effect, the lesion might even cause obstructive jaundice. It is
important to remember the existence of this entity because it can be quite puzzling for the
patients, their family, and the physicians to find out the absence of cancer after a
pancreatectomy.
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FIGURE 1.
The pancreas is predominantly replaced by fatty tissue.
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FIGURE 2.
Tumor pushing into the adjacent pancreas is seen.
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FIGURE 3.
The tumor is well circumscribed, separated from the adjacent normal adipose tissue by a thin
rim of fibrous pancreatic tissue.
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FIGURE 4.
Scattered islets amid the adipose tissue.
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FIGURE 5.
Scattered acini within the adipose tissue.
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