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rarely benign tumor of brown adipose tissue
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Background: Hibernoma or lipoma of brown fat is a rare benign tumor, representing 1.6% of the neoplasms of this tissue.
Because of its histological characteristics can be wrongly classified as liposarcoma, therefore a correct differential diagnosis is
necessary to provide appropriate treatment.

Case presentation: The patient on which this case study is based is a 44-year-old male with a painless soft mass in his axilla
located by his 4" and 5" ribs. The resected specimen did not have the classic macroscopic features of lipoma or fibrolipoma.
Microscopically, the report described a proliferation of unilocular adipocytes with eccentric nucleus and, in less frequency,
multilocular adipocytes with central nucleus. He had no recurrence after excision.

Conclusions: Despite radiology studies and other technologies such as magnetic resonance imaging, computerized axial
tomography (CAT), etc., the clinical diagnosis of hibernoma could be difficult. Lipoma-like hibernoma only have a few
multilocular cells and can be wrongly classified as liposarcoma. Well-differentiated liposarcoma resembles it on low-power
examination. Due to this it is especially important to perform a differential diagnosis with lipoma, fibroma, and even with
liposarcoma. In this study we describe the histological features, the molecular markers and cytogenetic aspects that contribute to

differentiate hibernoma from others tumors.
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1. INTRODUCTION

Hibernoma or lipoma of brown fat is a benign tumor which
derives from the brown adipose tissue, representing 1.6% of
the neoplasms of this tissue.!!!

Brown fat has metabolic and thermogenic functions which
is why it is abundant in hibernating animals. In the human
body we find brown adipose tissue in newborns, decreasing
considerably after the eighth week of life.[?! Histologically,
brown adipose tissue is mainly characterized by the presence

of multilocular adipocytes with numerous mitochondria. The
mitochondria of multilocular adipocytes are special because
they do not have many of the enzymes for ATP production
and therefore the energy generated is released as heat.

Hibernoma was described for the first time in 1906 by
Merkel, who called it “pseudolipoma”.! In 1914 Gery called
it Hibernoma due to the resemblance with the hibernating
glands of hibernating mammals./*! Furlong et al.”?! published
the largest series with 170 cases of hibernoma, of which 99
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cases were men and 71 were women, with a mean age of 38
years (ages ranged from 2 to 75 years).

Hibernoma can be found mainly in axillae, the interscapular
region and groin. Less frequently in jaw, neck, shoulder,
back, chest, arm, and retroperitoneum.!>>! It is a clinically
well-defined tumor, soft, mobile, lobulated, encapsulated and
it rarely infiltrates other structures. Hibernoma is warm to
the touch and its average dimension fluctuates between 5 cm
and 10 cm, although some hibernomas have been described
as being 25 cmx 25 cm and 2,500 g in weight.[67]

Four variants of hibernoma were described by Furlong et
al.?! in 2001 and added to the WHO Tumor Classification
in 2002: typical, myxoid, lipoma-like and spindle cell. Typ-
ical hibernoma had eosinophilic cell, pale cell and mixed
cell types based on the tinctorial quality of the hibernoma
cells. The myxoid variant contained a loose basophilic ma-
trix. The lipoma-like subtype only had dispersed hibernoma
cells. Spindle cell hibernoma had characteristics of spindle
cell lipoma and hibernoma. The latter type is considered less
common than the other three.!®! There are also variants which
are more common in specific anatomical locations. For ex-
ample, the myxoid type is more common in head and neck
and the typical hibernoma is more common in the thigh.!”’

In the following section we report a case of lipoma-like hi-
bernoma, a literature review and differential diagnosis with
similar pathologies.

2. CASE PRESENTATION

The patient on which this case study is based is a 44-year-old
male, with no relevant medical history for this pathology. He
was admitted to hospital with a lump in his axilla located
by his 4" and 5" ribs which he had noticed a few months
before. Medical exploration displayed evidence of a painless
soft mass, detached from lower or superficial planes and
slightly warm to the touch. The radiological screening with
magnetic resonance imaging (MRI) (see Figure 1) showed
a neoplasm with no infiltration of others structures. After
medical and radiologic examinations, it was diagnosed as a
probable lipoma or fibrolipoma with a diameter of 5 cm. A
surgical intervention was conducted with the excision of the
mass; so, under local anesthesia and sedation, excision and
primary closure with resorbable material and skin staples
were performed. The postoperative course was normal, with
the staples being removed on the 10th postoperative day. The
resected specimen did not have the classic macroscopic fea-
tures of lipoma or fibrolipoma; it was brown and lobulated
(see Figure 2).

Macroscopically, it consisted of a brownish mass with an
ovoid appearance that had well-defined lipomatous charac-

2

teristics. The mass measured 5 cm x 3 cm. Microscopically,
the report described a proliferation of unilocular adipocytes
with eccentric nucleus and, in less frequency, multilocular
adipocytes with central nucleus (see Figure 3A and B).

Figure 1. Magnetic resonance imaging of the thorax
demonstrates a mass in the anterior part of the axilla (axial
view)

Figure 2. Macroscopic image of the resection piece

The tumor cells were stained with S100 protein (see Figure
3C). CD31, CD34 and Vimentin markers also stained the
cells (see Figure 3D, 3E and 3F). Regarding the cytogenetic
issues, Fluorescence in situ hybridization (FISH) detected
deletions on chromosome 11q13 (see Figure 4). We did not
have evidence of malignancy and the final diagnosis was
lipoma-like hibernoma. The patient did not report signs of
recurrence after ten months from its extirpation.
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Figure 3. (A) Unilocular adipocytes with eccentric nucleus and multilocular adipocytes with central nucleus (Hematoxylin
and eosin 10x); (B) Multilocular and unilocular adypocites. A blood vessel in the centre (Hematoxylin and eosin 10x); (C)
Staining with S100 protein (20x); (D) Inmunohistochemical staining was performed to show the tumor cells are positive for
CD31 (20x); (E) Inmunohistochemical staining with CD34 (10x); (F) Inmunohistochemical staining with Vimentin (20x).

3. DISCUSSION White adipose tissue constitutes most of the fat component

In most mammals there are two varieties of adipose tissue, Of the fat organism. !
which are differentiated by their color, distribution, vascular- Hibernoma is a rare benign tumor composed of brown
ization and metabolic activity, in white fat and brown fat.'%  fat;!>1% this brown adipose tissue is only found in some
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areas of the body and is stored, providing insulation against
heat loss; even plays a metabolic role by guaranteeing the
storage of energy reserves.!'%!!l Primarily the region with
the highest amount of brown fat in fetuses and newborns
is the retroperitoneum, and it decreases after 2 months of
age.l11:12]

Figure 4. Fluorescence in situ hybridization analysis
confirms the chromosome deletion within the band 11q13
The deletion is a mutation where a part of a chromosome or a

sequence of DNA has been lost during DNA replication, here we
can see a red spot that marks the deletion

Despite radiology studies and other technologies such as
MRI, computerized axial tomography (CAT), etc., the clini-
cal diagnosis of hibernoma could be difficult; as an infrequent
tumor reported in the third and fourth decades of life, without
predominance of sexes. Their clinically characteristics are a
mobile palpable mass, usually in the extremities, with slow
and painless growth, founded simultaneously in several loca-
tions. No cases of metastasis or local recurrence are reported
after surgical excision.[!!:13]

To establish a differential diagnosis with other pathologies
with adipose component, such as lipoblastoma or lipoblas-
tomatosis, made up of white fat like Lipoblastoma that has a
focal presentation, or lipoblastomatosis with a diffuse distri-
bution.

The most common site of origin are the extremities, fol-
lowed by the trunk, retroperitoneum, neck, and inguinal and
perineal regions.'* 13 Pelvic and abdominal localization is
rare.!6!

Magnetic Resonance images show some distinctive features
between white fat tumors (lipoblastomas, lipomas) and hi-
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bernomas; but it’s not very easy to identify.!'!-13]

Sometimes the features of hibernoma are seen mixed with
those of ordinary lipoma or of spindle cell lipoma, and other
hibernomas are accompanied by a myxoid matrix./>!7!

This brown adipose tissue has smaller cells of different size,
with a multilocular appearance; and the greater number of
mitochondria present in brown fat is related to the exother-
mic function, which constitutes a unique property of brown
adipose tissue.!'> 18!

Also, the connective tissue surrounding these cells has abun-
dant blood supply, which gives hypervascular characteristics
in imaging studies.['% 1]

Lipoma-like hibernoma only have a few multilocular cells
and can be wrongly classified as liposarcoma. Well-
differentiated liposarcoma resembles it on low-power ex-
amination, but closer inspection shows scattered tumor cells
with large, deep-staining nuclei.”!

Due to this it is especially important to perform a differ-
ential diagnosis with lipoma, fibroma, neurofibroma, angi-
olipoma, and even with liposarcoma, by clinically and ra-
diologically studies, making a differential diagnoses with
myxoid liposacorm, angiomyolipoma and mesenteric pan-
niculitis;"?! so myxoid liposarcoma may present a clinical
picture and radiological findings similar to hibernoma and
lipoblastoma, but it is associated with infiltrating growth,
presenting cellular atypia and is extremely infrequent in the
pediatric age;/?"! the angiomyolipoma is a vascular tumour
with striated muscle cells and adipose tissue,'3-211 and char-
acteristically found at the renal level.

The ultrastructure of hibernoma consists of a brown colored
mass structured in lobes, as well as a wide vascular net.
Microscopically, it contains multilocular adipocytes with a
centric nucleus.

The immunohistochemical analysis technique of labeling
with CD31 is a good tool to differentiate lipoma and hi-
bernoma in paraffin sections. The CD31 glycoprotein cell
surface is involved in the process of angiogenesis. The CD31
antigen is positive in unilocular and multilocular adipocyte
surfaces of hibernoma and normal brown fat.!!”)

However, CD31 is not expressed in normal adipocytes of
white fat, in neoplastic cells of lipoma or in lipoblasts of
well-differentiated and myxoid liposarcomas.??!

Regarding cytogenetic aspects, hibernoma frequently
presents chromosome deletion within the 11q13 band; where
a part of a chromosome or a sequence of DNA are losted
during DNA replication. This deletion was found in our
case study. It is thought that deletions of AIP and MEN1
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tumor suppressor genes are related to the development of

hibernoma.23-24]

Complying with the criteria of benignity, hibernoma rarely
recurs after excision. In our patient’s case there have been
no signs of recurrence or any other complications 10 months
after the excision.

4. CONCLUSIONS

Despite radiology studies and other technologies such as
MRI, CAT, etc., the clinical diagnosis of hibernoma could
be difficult. Lipoma-like hibernoma only have a few multi-
locular cells and can be wrongly classified as liposarcoma.

Well-differentiated liposarcoma resembles it on low-power
examination. Due to this it is especially important to perform
a differential diagnosis with lipoma, fibroma, and even with
liposarcoma. In this study we describe the histological fea-
tures, the molecular markers and cytogenetic aspects that con-
tribute to differentiate hibernoma from others tumors. CD31
antigen is positive in unilocular and multilocular adipocyte
surfaces of hibernoma and it is not expressed in normal
adipocytes of white fat, in neoplastic cells of lipoma or in
lipoblasts of well-differentiated and myxoid liposarcomas.
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