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Abstract
Hibernoma is a rare benign soft tissue tumor originating from brown 
fat cells being the only known tumor originating from brown fat. 
It was first described in 1906 by Merkel H and was initially called 
“Pseudolipoma “In 1914 it was named “Hibernoma “by Gery L who 
noted the similarity between tumor cells and normal brown fat cells 
found in hibernating animals and newborn humans. Hibernomas 
represent around 1.6% of benign lipomatous tumors and about 
1.1% of all tumors arising from adipose tissues, most commonly 
occur in adults between 20-40 years old with a mean age of 38 
years. Hibernoma present as small rubbery, painless, slowly 
growing soft tissue mass with rapid growth of the tumor can occur 
in minority of cases.
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Introduction
Definition

Hibernoma is a rare benign soft tissue tumor originating from 
brown fat cells being the only known tumor originating from brown 
fat [1]. It was first described in 1906 by Merkel H and was initially 
called “Pseudolipoma “In 1914 it was named “Hibernoma “by Gery 
L who noted the similarity between tumor cells and normal brown 
fat cells found in hibernating animals and newborn humans[2,3]. 
Although the exact function of brown fat remains unknown, it’s 
thought to be responsible for non-shivering thermogenesis in those 
species [4,5].

Hibernoma has also been called fetal lipoma and lipoma of 
embryonic fat due to close similarity between brown fat cells and 
immature white fat cells [6,7].

Incidence

Hibernomas represent around 1.6% of benign lipomatous 
tumors and about 1.1% of all tumors arising from adipose tissues, 
most commonly occur in adults between 20-40 years old with a 
mean age of 38 years, however they may occur in all age groups with 
slight predominance in males [8,9]. Brown fat cells present diffusely 
in human newborns but they regress gradually after 8 weeks of age 
in the majority of cases. However, residual deposits of brown fat 
cells may remain in the thigh, shoulder, back, neck, chest, arm and 

abdomen/retroperitoneum therefore being common locations for 
hibernomas in order of decreasing frequency of incidence with the 
thigh representing the location of about 30% of hibernomas. Injury to 
brown fat by trauma, infection or inflammation may be a precipitating 
factor for the development of hibernoma in those locations [3]. 

Presentation

Hibernoma present as small rubbery, painless, slowly growing 
soft tissue mass with rapid growth of the tumor can occur in minority 
of cases [3]. On examination, hibernoma will be non-tender, non-
pulsatile mass; non adherent to adjacent structures with free/relative 
mobility and no erythema or overlying skin changes [10]. However, 
localized warmth may be present on the surface due to increased 
vascularity [11]. Hibernomas are usually painless at the time of 
presentation; however symptoms may develop from compression of 
adjacent structures which rarely occur despite the fact that hibernomas 
are usually large at presentation [3,12].

Pathology

Grossly, hibernomas appear as soft rubbery masses that are well-
circumscribed, well-encapsulated with thin capsules and lobulated 
with prominent feeding vessels [3]. On cut surface their color 
varies from light brown to gray depending on lipid concentration 
with rare areas of hemorrhage [10]. They are usually large in size at 
presentation ranging from 1 to 24 cm with a mean size of 9.4 cm; 
however compression of surrounding structures rarely occurs. These 
tumors may be intermuscular/intramuscular, subcutaneous or 
retroperitoneal with tendency to enlarge along facial planes causing 
displacement of adjacent structures [3]. Microscopically, hibernoma 
characteristically consists of what so-called “hibernoma cell” which 
is a large multi-vacuolated cell with small central vesicular nucleus, 
granular eosinophilic cytoplasm and single prominent nucleolus with 
no atypia “atypia is a rare finding that was previously described in 
a single case report in 1979”. These cytoplasmic vacuoles are small, 
rounded and uniform. These cells usually stain positive for S100; 
ranging from focal to diffuse and CD31, and negative for CD34 
and p53 [3,9]. Histologically, hibernomas can be classified into 
four histological variants, in order of decreasing frequency: Typical 
(classic) variant: the most common variant with the thigh being the 
most common location for this variant, consists of varying mixture 
of brown multi-vacuolated and white uni-vacuolated fat cells with 3 
different subtypes. Pale cell subtype; consists mainly of pale multi-
vacuolated fat cells, mixed cell subtype; consists of approximately 
equal amount of both pale and eosinophilic multi-vacuolated cells 
and eosinophilic cell subtype; consists mainly of hibernoma cells with 
deeply eosinophilic granular cytoplasm. Myxoid variant: consists of 
multi-vacuolated brown fat cells with slightly eosinophilic cytoplasm 
separated by loose acellular myxoid stroma, occurs more commonly in 
males with the head and neck region being the most common location 
for this variant. Lipoma-like variant: consists of a few scattered 
hibernoma cells among abundant white fat cells with the thigh being 
the most common location for this variant. Spindle-cell variant: 
has combined features of both spindle-cell lipoma and hibernoma, 
consists of a mixture of multi-vacuolated fat cells and spindle cells 
together with thick collagen bands, mast cells and myxoid stroma, this 
variant most commonly occurs in the posterior neck and scalp [9] .
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areas of residual active brown fat that also demonstrate increased 
uptake on scintigraphy decreasing its importance as a diagnostic 
imaging tool [10]. 

Due to vascular nature of the tumor indicated by large feeding 
vessels demonstrated by Doppler ultrasound, MR angiography plays an 
important role preoperatively allowing the surgeon to identify the feeding 
vessels clearly before surgery leading to more efficient procedure. Also, 
the use of intravascular embolization considered for the treatment of 
these tumors but still under study [20] (Figures 3 and 4).  

Differential Diagnosis
Preoperative diagnosis of hibernoma may be challenging due 

Imaging Characteristics
X-ray shows radiolucent mass without underlying osseous 

involvement with characteristic absence of calcifications [3]. 
Sonography usually demonstrates a well-circumscribed hyper 
echoic mass with increased vascular flow on Doppler imaging [7,13]. 
Angiography demonstrates increased vascularity within the tumor, 
typical tumor blush and May even reveals internal arteriovenous 
shunting [3,14].

CT examination shows heterogeneous slightly hyper dense, 
compared with subcutaneous fat, low attenuation mass with internal 
septa. Intravenous contrast enhances those septa but enhancement 
varies according to internal tumor composition. Vascularity may be 
detected inside the tumor [15,16]. However, in the last two decades 
MRI has replaced both CT and angiography in the assessment of 
soft tissue tumors. On T1-weighted spin-echo SE images hibernoma 
appears as well-defined heterogeneous mass slightly/clearly hypo 
intense to surrounding subcutaneous fat while hyper intense to 
muscles with irregular low signal intensity bands. On contrast-
enhanced T1-weighted sequences hibernoma shows slight/significant 
contrast enhancement. On fat-saturated T2W fast SE or STIR MRI 
images hibernoma appears relatively hyper intense to surrounding 
subcutaneous fat with variable fat suppression. However, those MRI 
features may vary depending on histological variant of hibernoma 
[1,3,15,16]. The different proportions of variable cellular contents 
lead to different MRI signal characteristics. So if we want to correlate 
histological appearances of hibernomas with their MR characteristics 
they can be classified into: Lipoma-like hibernomas and non-lipoma-
like hibernomas. Lipoma-like group [<70% multi-vacuolated fat cells] 
demonstrates signal characteristics similar to subcutaneous fat and 
usually appears isointense with subcutaneous fat on T1-weighting 
images whereas non-lipoma-like group [>70% multi-vacuolated 
fat cells] demonstrates distinctive signal characteristics than 
subcutaneous fat and appears predominantly slightly hypo intense 
to subcutaneous fat on T1-weighting images and enhancement is 
typical. However, the appearances of non-lipoma-like hibernomas are 
not diagnostic and may resemble lipoma variants, atypical lipoma and 
well-differentiated lip sarcoma [17] (Figures 1 and 2). 

On Tc-99 m Tetrofosmin and FDG Positron Emission 
Tomographic Scanning hibernoma demonstrates increased uptake 
of tetrofosmin and fluorine-18 fluorodeoxyglucose on PET scanning, 
these scintigraphic features help to differentiate hibernoma from 
other adiogenic tumors as hibernoma may be a benign tumor but it 
is a metabolically active one and due to high levels of mitochondria 
in brown fat cells [3,18,19]. However, all adult humans have scattered 

Figure 1a: Axial T1W MRI demonstrates Rt. Retroperitoneal mass hypo 
intense to surrounding fat while hyper intense to muscles.

Figure 1b: Out of phase T1W MRI demonstrates RT. Retroperitoneal well 
defined hypointense mass. Loss of signal is consistent with macroscopic fat.

Figure 1c: Post contrast axial T1W MRI demonstrates diffuse contrast 
enhancement with peripheral vascularity.

Figure 2a: Non-Contrast CT shows sclerotic L3 intraosseous mass with 
prominent peripheral vascular channels consistent with an intraosseous 
hibernoma. 
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to its clinical and radiological overlap with other soft tissue masses 
including benign lesions e.g. lipoma, hemangioma and angiolipoma, as 
well as malignant lesions e.g. well-differentiated lip sarcoma [21,22]. 

Figure 2b: Coronal T1W MRI demonstrates a hyperintese mass with 
prominent peripheral vascularity.

Figure 3c: Post-Contrast T1W MRI shows diffuse contrast enhancement 
including the septa.

Figure 3d: Axial T2W MRI demonstrates Rt. Supraclavicular mass 
relatively hyperintense to surrounding subcutaneous fat.

Figure 4a: Unenhanced CT shows well-defined fat attenuating mass 
arising from Rt. Pleura with prominent internal septa. 

Figure 4b: PET scanning demonstrates increased FDG uptake.

Figure 2c: Post-Contrast coronal T1W MRI shows contrast enhancement 
with prominent peripheral vascular channels.

Figure 3a: Axial T1W and coronal T1W.

Figure 3b: MRI images demonstrate Rt. Supraclavicular mass hypo 
intense to surrounding subcutaneous fat while hperintense to surrounding 
muscles. Prominent internal septa are seen.  
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Hibernomas, especially those with myxoid change, may be 
confused with myxoid liposarcoma. However, liposarcoma tends 
to occur deeper and histologically characterized by the presence 
of atypia, plexiform capillary pattern and particular molecular 
translocations including t (12; 16) [3,9]. 

Despite of variable imaging modalities, radiological diagnosis 
of hibernoma remains challenging even after biopsy [21]. However 
MRI plays an important role in preoperative presumptive diagnosis 
of hibernoma and differentiation from the more aggressive myxoid 
liposarcoma which significantly affects the clinical decision regarding 
type of operation and need for chemotherapy/radiotherapy [11,23].

Treatment
Percutaneous core-needle biopsy is not advised in suspected 

cases of hibernoma due to the possibility of massive bleeding owing 
to hyper vascular nature of the tumor [15]. 

Considering the benign behavior of hibernoma without 
potential for malignant transformation nor metastasis, complete 
marginal surgical excision is considered the treatment of choice for 
hibernoma, however local recurrence has been documented after 
incomplete excision. Intralesional excision may be considered for 
large hibernomas adjacent to important structures, nerves or vessels, 
however may lead to continued growth and recurrence [3,15]. 

As hibernomas are well-encapsulated and non-adherent to 
adjacent structures, they can be easily separated from surrounding 
soft tissues, however due to hyper vascular nature significant bleeding 
may occur during surgical excision [3,24]. 

Conclusion
Hibernoma is a rare benign soft tissue tumor of brown fat usually 

occurs in adults with slight male predominance. Presents as small soft 
mobile painless slowly growing mass with the thigh being the most 
common location. MRI plays an important role in initial diagnosis 
of hibernoma and differentiating it from other soft tissue masses. On 
T1W MRI images hibernoma appears as well-defined heterogeneous 
mass hypo intense to subcutaneous fat and hyper intense to muscles 
with contrast enhancement on contrast-enhanced images and failed 
to fully suppress on fat-saturated T2W or STIR images. Hibernoma 
has no potential for malignant transformation or metastasis, so 
complete marginal surgical excision is the treatment of choice with 
no documented recurrence after complete excision.
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