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Fat and MEAT. A rare benign lesion of adipose tissue
Uwe Wollina1 ✉
Abstract
The concept of mobile tumors was introduced by Shelley and Shelley in 2006. They coined the term abacus tumor. Mobile lipomas
have been described in the literature as an example of abacus tumors. This was later questioned by Burgdorf et al., who performed
comparative studies in cattle. They suggested the term mobile encapsulated adipose tissue (MEAT) for lipoma-like mobile lesions
in cattle and people. We report two more cases of MEAT in adult patients and discuss the literature on this unusual subject.
Keywords: abacus tumor, mobile lipoma, mobile encapsulated adipose tissue, adipocytes
Received: 30 September 2017 | Returned for modification: 8 November 2017 | Accepted: 19 November 2017

Introduction
Human tumors are sessile. They grow at the site of their original
development. Migration of tumor cells leads to satellites and metastases. A mobile tumor is unique. Shelley and Shelley (2006)
coined the term abacus tumor to describe a marble-like subcutaneous mass that is freely mobile (1).
In the medical literature, several other terms can be found,
such as nodular cystic fat necrosis (2), encapsulated fat necrosis
(3), mobile encapsulated lipoma, (4) and mobile encapsulated adipose tissue (MEAT) (5).
The majority of reported cases are asymptomatic. There may
be single or multiple lesions in one individual, and their size can
vary considerably (6). Up to 100 MEAT lesions have been found in
a single patient (7). MEAT occurs from childhood to advanced age.
The lesions have been described in human subcutaneous tissue
and occasionally in the peritoneum (1–3, 8, 9).
In cows, peritoneal loose bodies, which are analogous to MEAT
in humans, are not uncommon (5, 10). In a study by Herzog et al.
(2010), all of the intraperitoneal lesions were described as firm,
mobile, ivory-colored nodules with a distinct capsule ranging in
size from 8 to 80 mm. Their size is in the common range of human MEAT. They could be manually removed from the abdominal
cavity without bleeding (10). These findings argue for nutrition of
MEAT by diffusion because the lesions lacked a direct vascular
support.
The peritoneal loose bodies of cows and the MEAT of humans
have a similar gross morphology and histopathology. They are
firm with a yellow cut surface and a surrounding capsule of variable thickness. The adipose tissue can show variably degenerated
and necrotic adipocytes with lipo-membranous changes and may
occasionally be calcified or fibrotic (5, 10).
Because cows have many epiploic appendices, these appendices could be the source for loose bodies (10). A similar development has been postulated for human peritoneal MEAT originating from infarcted epiploic appendages resulting in a free-floating
lesion (8).

Case report
Case 1: a 57-year-old male patient presented to our department
with a 3 cm subcutaneous mobile nodule on his lateral right brow.

No trauma was reported. A cystic tumor was suggested and the
lesion was removed by surgical excision. The defect was sutured
(Fig. 1). Healing was unremarkable. Histologic evaluation disclosed a tumor composed of mature adipocytes but covered by a
fibrous capsule. The diagnosis of MEAT was confirmed.
Case 2: a 52-year-old female patient was referred to our department for a slowly growing tumor mass on her right flank after blunt
trauma 3 years earlier. The lesion was mobile within a few centimeters. Surgery was performed to remove a tumor 6 cm in diameter,
which had a marble-like surface. The defect was closed by a tissue
advancement flap and sutured (Fig. 2). Healing was unremarkable.
During follow-up of 2.5 years, no relapse occurred. Histological examination showed a larger tumor composed of adipocytes; there
were no inflammatory lesions, but a fibrous capsule formation was
noted. The diagnosis of MEAT was confirmed.

Discussion
In humans, traumas are often reported for subcutaneous MEAT.
This explains why most subcutaneous MEAT lesions are located
on the extremities (2, 7, 11, 12). The development of MEAT has also
been described after Morel-Lavallée (ML) lesions, which occur
when subcutaneous tissue is stripped from fascia and replaced
with hematoma or necrotic fat (13).
Another possible pathogenetic factor is rapid vascular insufficiency because not all of the reported cases had a trauma history.
Vascular insufficiency could be the reason for MEAT in connective
tissue disease—such as scleroderma, lupus, dermatomyositis, or
Ehlers–Danlos syndrome—or vasculitis and vasculopathy (14–20).
Most MEAT occur on the limbs because they are more prone to
traumatic injury than the trunk. Their size is variable, although
most MEAT are less than 3 cm in diameter. In contrast to this, loose
bodies in cows can reach a considerably larger size than intraabdominal MEAT in humans do (4, 5, 8, 10). We noted two lesions
of less common sites (i.e., the head and trunk), 3 cm and 6 cm in
size, respectively. Smaller lesions have been described that could
be moved up to 30 cm. In our two cases, perhaps because of site
and size, they were mobile up to 5 cm only.
The preferred treatment is surgical, and for subcutaneous lesions
a simple excision is sufficient (3). The lesion must be distinguished
histologically from other tumors and “pseudotumors” such as lipoma, angiolipoma, angioleiomyoma, angiomyoma, liposarcoma,
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alpha 1-antitrypsin deficiency-associated panniculitis, membranocystic, and pancreatic fat necrosis (6, 8, 21).
In conclusion, MEAT is not a tumor and therefore the term
abacus tumor is a misnomer. MEAT should be distinguished from
lipoma because MEAT is the result of separation of fat with secondary changes and not the result of adipocyte proliferation (5). At the
cellular level, MEAT shows “ghost cells” of preserved adipocytes
without a nucleus closest to the fibrous capsule not seen in lipo-
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ma. Saponization, foamy histiocytes, and inflammatory infiltrates
characteristic of pancreatic fat necrosis are completely missing in
MEAT (6). Membranocystic fat necrosis (or membraneous lipodystrophy) is non-capsulated and has multiple cysts, and their membranes are reactive with period acid–Schiff reagent (PAS) (22). A
mobile solid tumor has yet not been detected.
In memoriam Professor Walter Burgdorf (1943–2015).

Figure 1 | Mobile encapsulated adipose tissue (MEAT) of the upper lid. (a) Clinical presentation of a mobile subcutaneous nodule. (b) Surgical site showing an
encapsulated lesion unattached to the surrounding tissue. (c) MEAT after surgical removal. (d) Wound closure by tissue advancement flap.

Figure 2 | Mobile encapsulated adipose tissue (MEAT) in the second patient. (a) Surgical site with the defect on the flank presenting the skeletal musculature.
(b) Marble-like encapsulated large tumor; in the central portion the lesion was cut superficially to demonstrate the strong capsule formation typical for MEAT.
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