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Abstract 
Background: Hibernoma is a rare, benign, soft tissue tumor arising from brown fat that can-
not be distinguished from other lipogenic tumors on computed tomography and magnetic 
resonance imaging (MRI) scans. On the other hand, the image of hibernoma on 18F-
fluorodeoxyglucose positron emission tomography (18F-FDG-PET) is different from that of 
other lipogenic tumors. However, fewer studies have investigated the typical features of hi-
bernoma on PET scans. We present the case of a hibernoma that was incidentally detected 
on 18F-FDG-PET. Case Presentation: A 48-year-old Asian man underwent 18F-FDG-PET for 
routine follow-up of gastric cancer. The patient reported a painless soft mass on the upper 
arm that had persisted for several years. On 18F-FDG-PET, the mass showed a maximum 
standardized uptake value of 9.6. The mass showed high intensity on T1- and T2-weighted 
MRI scans, and showed focally enhanced septa after gadolinium administration. The mass 
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was surgically resected. Histopathologically, the mass was composed of brown adipose cells 
characteristic of hibernoma. His postoperative course was uneventful, and there was no local 
recurrence at the final 24-month follow-up. Conclusion: Hibernoma showed strong uniform 
accumulation on 18F-FDG-PET, suggesting that 18F-FDG-PET would be a useful modality for 
the differential diagnosis of hibernoma versus other lipogenic tumors. 
 © 2016 The Author(s) 
 Published by S. Karger AG, Basel 

Introduction 

Hibernoma is rare, benign, soft tumor derived from brown fat tissue. It accounts for 
1.6% of benign lipomatous tumors and approximately 1.1% of all adipocytic tumors [1]. The 
typical imaging features of hibernoma on computed tomography (CT) or magnetic resonance 
imaging (MRI) scans have been described [2, 3]. However, fewer studies have investigated 
the typical features of hibernoma on positron emission tomography (PET) scans [4]. Brown 
fat generates heat in response to cold exposure or food ingestion. Because it is a major heat 
producer and contains a large number of mitochondria, brown fat is highly metabolic and 
shows intense uptake of 18F-fluorodeoxyglucose (18F-FDG) [5]. Therefore, hibernoma com-
posed of brown fat would likely exhibit a strong accumulation of 18F-FDG on PET. Here, we 
report a case of hibernoma composed of brown fat tissue which showed high uniform accu-
mulation of 18F-FDG on PET. 

Case Presentation 

A 48-year-old Asian man had undergone surgical resection for a gastric carcinoma, and 
1 year later underwent follow-up including 18F-FDG-PET/CT. He reported a painless soft 
mass on the upper arm that had persisted for several years. An 18F-FDG-PET scan detected a 
mass in the upper right arm showing abnormally intense FDG accumulation with a maxi-
mum standardized uptake value (SUVmax) of 9.6 (fig. 1). He was subsequently referred to our 
department. On physical examination, a soft tissue mass measuring 12 × 10 cm was ob-
served on the upper right arm; the mass was not tender or warm. The patient did not exhibit 
any neurological deficits. A subsequent contrast-enhanced MRI confirmed the location of the 
upper right arm mass, which showed heterogeneous hyperintensity on T1- and T2-weighted 
images, and intense enhancement after gadolinium injection with a linear hyperintensity 
appearing in the mass (fig. 2). The diagnosis according to imaging was a lipid tumor, includ-
ing the possibility of malignancy. The patient underwent marginal tumor resection including 
the tumor capsule. Histopathological analysis of the resected specimen confirmed a diagno-
sis of hibernoma. The mass exhibited proliferation of microvacuolated eosinophilic cells with 
nonatypical cells. These cells were dispersed among mature adipocytes that contained a 
single cytoplasmic vacuole displacing the barely visible nucleus to the cell periphery (fig. 3). 
His postoperative course was uneventful. At the final 24-month follow-up, the patient 
showed no signs of local recurrence. 
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Discussion 

Hibernoma is a rare, benign, soft tissue tumor arising from brown fat tissue which was 
first described in 1906 by Merkel, who named it ‘pseudolipoma’ [6]. The name ‘hibernoma’ 
was coined by Gery in 1914, because of the similarity of the tumor to the brown fat found in 
hibernating animals [7]. The incidence of hibernoma is low, but slightly higher in men; it 
usually develops between the ages of 20 and 40 years. The most common location of hiber-
noma is the thigh, followed by the shoulder, back, head and neck, mediastinum, and retro-
peritoneum [8]. In humans, brown fat tissue is normally present in the fetus, where it is dis-
tributed in the neck, axillae, and subpleural regions. Brown fat deposition gradually decreas-
es as the fetus develops. In adults, brown fat is confined to the more central body parts such 
as the posterior cervical and intercostal areas [9]. A previous study reported that 3.7% of 
their patients had increased 18F-FDG uptake in areas consisting of brown fat tissue, with 
SUVmax values of 1.9–20 [5]. 

Clinically, hibernomas present as slow-growing, painless, soft-tissue masses. Often, the 
only clinical manifestations are the result of compression of nearby structures. When typical 
imaging characteristics are recognized on CT or MRI, hibernoma may sometimes be diag-
nosed preoperatively. On CT, hibernomas appear slightly hyperdense, because of the subcu-
taneous fat with attenuation values that are intermediate between those of fat and skeletal 
muscle [10]. MRI can accurately reveal the size, location, and extent of the mass. On MRI, 
hibernoma is described as a hyperintense and well-defined mass on both T1- and T2-
weighted images. In most cases, hibernomas typically show decreased signal intensity rela-
tive to subcutaneous fat on T1-weighted images [3, 8, 10]; therefore, the mass is difficult to 
distinguish from simple lipoma or well-differentiated liposarcoma. In contrast, PET is useful 
for differentiating hibernoma from other lipogenic lesions, because of the intense 18F-FDG 
uptake by brown fat. Hoshi et al. [11] reported that well-differentiated liposarcomas demon-
strated an SUVmax of <2.0, whereas the SUVmax of hibernomas has been reported to be ≥4.2, 
with the median SUVmax being as high as 27.8. In agreement with these previous reports [3, 
8, 10, 11], the hibernoma in the present case displayed a uniform accumulation of 18F-FDG 
on PET imaging. 

Conclusion 

The hibernoma in our case showed strong uniform accumulation of 18F-FDG on PET, 
suggesting that 18F-FDG-PET would be a useful modality for the differential diagnosis of hi-
bernoma versus other lipogenic tumors. 

Statement of Ethics 

Written informed consent was obtained from the patient for publication of this case re-
port and the accompanying images. A copy of the written consent form is available for re-
view by the Editor-in-Chief of this journal. 
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Fig. 1. 18F-FDG-PET scan showing an area of intense FDG accumulation in the upper right arm. The SUVmax 
was 9.6. 
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Fig. 2. A Axial T1-weighted image without contrast enhancement showing the persistent hyperintensity of 
the mass (arrow). B Axial T2-weighted image without contrast enhancement showing the persistent hyper-
intensity of the mass (arrow). C Axial fat-suppressed T1-weighted image with contrast enhancement show-
ing enhancement of the capsule (arrow). 
 
 

 

Fig. 3. Histopathological analysis. The mass showed proliferation of microvacuolated eosinophilic cells 
containing nonatypical cells. These cells were dispersed among mature adipocytes that contained a single 
cytoplasmic vacuole which displaced the barely visible nucleus to the cell periphery. 
 


