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Fig. 1. A Unenhanced computed tomographic (CT) scan. B CT scan following the intrave- 
nous administration of contrast medium. The lateral portion of the lesion demonstrates 
fat density both before and after contrast administration. The medial portion of the mass 
(arrow) is inhomogeneous and enhances with contrast 

Fig. 2. A Coronal Tl-weighted magnetic resonance (MR) image (SE 550/10). The lateral 
portion of the mass is isointense to subcutaneous fat. The inferomedial portion (arrow) 
is slightly lower in signal intensity. B Axial T2-weighted MR image (SE 2000/80). The 
lesion is nearly isointense to fat 

Imaging evaluation included un- 
enhanced and enhanced computed 
tomography  (CT) and magnetic reso- 
nance imaging (MRI) .  Unenhanced 
CT images demonstrated a well-cir- 
cumscribed, low attenuation mass le- 
sion within the right gracilis muscle 
(Fig. 1 A). The mass was predomi- 
nantly of  fat density, but  heteroge- 
neous increased density was present 
within its medial portion. Following 
intravenous contrast  administration, 
the medial component  of  the mass 
further increased in density and be- 
came nearly isodense to neighboring 
skeletal muscle (Fig. 1B). T1- 
weighted coronal  M R  images again 
showed the right gracilis intramuscu- 
lar mass (Fig. 2A). The lateral p o r -  
tion of  the lesion was isointense to 
subcutaneous fat, but the more me- 
dial port ion was slightly lower in in- 
tensity. With T2-weighted imaging 
the mass was nearly isointense to 
subcutaneous fat (Fig. 2 B). 

Open biopsy, review of  frozen sec- 
tion, and resection of  the proximal 
gracilis with the mass lesion were per- 
formed. 

Clinical information 

A 44-year-old woman  presented with 
a several-month history of  a painless 
mass in the right thigh. Her  past  
medical history was unremarkable,  

and she denied previous t rauma or 
surgery to the area. Physical exami- 
na t ion  was significant only for a soft, 
palpable  6 • 8 cm mass which was lo- 
calized to the adductor  region of  the 
right thigh. The mass was nontender. 
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Diagnosis: Hibernoma of the 
right gracilis muscle 

The differential diagnosis included 
low-grade liposarcoma versus benign 
atypical fatty tumor. 

At surgery, an open biopsy re- 
vealed a hibernoma. Because the tu- 
mor had replaced most of  the proxi- 
mal gracilis, the muscle was resected 
from its origin to a point caudal to 
the tumor mass. 

Grossly, the tumor  was a well-cir- 
cumscribed light yellow-brownish 
fatty mass that was adherent to skele- 
tal muscle. The specimen weighed 
58 g and measured 8.0 x 4.5 x 5.5 cm. 
Microscopically, the tumor  was com- 
posed of  a mixed population of  fat 
cells. One population was character- 
ized by multivacuolated eosinophilic 
cells with centrally placed nuclei. The 
vacuoles were filled with pigment 
granules, typical of  brown fat. The 
second population was a group of  
univacuolated white fat ceils with ec- 
centrically placed nuclei whose va- 
cuoles appeared empty, typical of  
white fat cells. Although not  noted 
in the pathology report,  variations in 
the vascularity and the relative pro- 
portion of  brown versus white fat 
cells probably accounted for the in- 
homogeneous enhancement seen on 
the CT scan and the regional differ- 
ence in signal intensity evident on the 
MRI.  

The patient was doing well 6 
months after surgery. 

Discussion 

Hibernoma is a rare, benign, lipoma- 
tous tumor that is composed of  
" b r o w n "  fat [1, 2] which is multiglo- 
bular and is considered an immature 
form of  more typical " w h i t e "  fat [4]. 
The tumor is named for its similarity 
to the brown glandular fat of  hiber- 
nating animals, and is considered a 
remnant of  a primitive fat storage or- 
gan [8]. Intermediate forms of  hiber- 
noma and lipoma such as this case 
are more common than pure hiber- 
nomas which are exceedingly rare. 

The mean age at presentation for 
hibernoma is 26 years. There is a 
slight female sex predilection. The 
most common locations include the 
interscapular region, the thigh, the 

axilla, and the chest wall [3]. Clini- 
cally, the tumor usually presents as 
a painless mass. Although the tumor  
is usually slow growing, rapid growth 
can occur [5]. 

While soft tissue lesions are easily 
defined with cross sectional imaging, 
tissue characterization is often diffi- 
cult or impossible. This is especially 
true of  primary soft tissue malignan- 
cy. Both CT and MRI  can, however, 
show whether a tumor contains a sig- 
nificant amount  of  fat. Fat-contain- 
ing lesions appear as low-density le- 
sions on CT, with measurements usu- 
ally of  - 3 0  H U  and lower. With 
MRI,  most benign fatty lesions will 
follow the signal characteristics of  
normal subcutaneous fat. 

A simple lipoma may be diag- 
nosed by its smooth contour,  homo- 
geneity, lack of  septation, and ab- 
sence of  contrast enhancement. Dif- 
ferentiation of  hibernoma, angiolipo- 
ma, and low-grade liposarcoma, 
however, is generally not possible. 
Angiography does not  aid in this dif- 
ferentiation as all three lesions are 
hypervascular and may demonstrate 
irregular vessels with an intense vas- 
cular blush [6, 7]. Other uncommon 
benign lipomatous masses should 
also be considered, including spindle 
cell lipoma, pleomorphic lipoma, and 
benign lipoblastoma. 

Ultimately, differentiation be- 
tween low-grade malignancy and 
these uncommon benign lipomatous 
masses requires histologic evalua- 
tion. Hibernoma is diagnosed by the 
characteristic multivacuolated gran- 
ular appearances of  the cellular cyto- 
plasm. An angiolipoma is composed 
of  typical mature fat cells in conjunc- 
tion with angiomatous elements. Li- 
posarcoma contains neither multiva- 

Fig. 3. Hibernoma showing a 
mixture of both brown fat cells 
(black arrow) and white fat ceils 
(white arrow). (H&E, • 68) 

cuolated and/or  granular cytoplasm 
nor  angiomatous elements. Typi- 
cally, open biopsy is performed to 
obtain a diagnosis, and surgical ex- 
cision is the treatment of choice. 

In summary, a 44-year-old woman 
presented with a several-month his- 
tory of  a painless mass in the medial 
part  of  the thigh. CT and MRI both 
demonstrated the lesion to contain a 
large component  of  fat, but the diag- 
nosis of  simple lipoma was excluded 
by the presence of  focal inhomogen- 
city and contrast enhancement with 
CT. While malignancy should always 
be strongly considered in this setting, 
benign lipomatous neoplasms such 
as hibernoma and angiolipoma 
should also be considered. Biopsy is 
required for definitive diagnosis. 
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