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Abstract 
Hibernoma is a rare tumor containing prominent brown adipocytes that resemble normal brown fat. Brown fat (versus white fat) is predominantly found in hibernating mammals and infants. Brown fat adipocytes contain a higher number of small lipid droplets and a much denser concentration of mitochondria. The tumor can occur in a variety of locations however the extremities, followed by the head and neck, have been the most common sights. All variants of hibernoma described have followed a benign course with the majority presenting as a small, lobulated, nontender lesions. We present a case of a giant hibernoma arising from the pleura which invaded the intra and extra-thoracic chest.
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Core tip: Hibernomas are rare tumors containing brown fat. They are uncommonly located on the chest or pleura. Differentiation for other malignant tumors requires histologic evaluation. Surgical excision is the treatment of choice. Treatment of large and symptomatic hibernomas is surgical excision. This is curative in the majority of patients with the exception of a rare case reported having recurrence after unclear resection margins.
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INTRODUCTION
Hibernomas are a type of lipid tumor containing prominent brown adipocytes similar to the brown fat of hibernating animals[1-3]. The tumor can occur in a variety of locations however the extremities, followed by the head and neck, have been the most common sights[6


1-4

]. Hibernomas are reported to follow a benign course with the majority presenting as a small, lobulated, nontender lesions[5, HYPERLINK \l "_ENREF_1" \o "Chen, 1998 #891" 


 ADDIN EN.CITE ]. We present a case of a giant hibernoma arising from the pleura which invaded the intra and extra-thoracic chest.

CASE REPORT
A 50-year-old woman presented for evaluation of a longstanding right anterior chest wall mass. She had vague sensation of “pressure” at the sight and believed that the mass had been there at least 5-6 years with gradual enlargement over time. A computerized tomography scan with intravenous contract was obtained of the chest (Figure 1). A circumscribed lobulated mass was seen arising from the upper anterior right pleura at the second intercostal space. The mass extended both intra thoracic and extra thoracic. The intrathoracic portion measured 9.3 cm × 5 cm and the extra thoracic component measured 6.6 cm × 2.9 cm. The extrathoracic component anteriorly displaced the upper portion of the pectoralis minor muscle. Subsequent needle biopsy showed features consistent with hibernoma.
 The patient underwent surgical excision of the mass. She was positioned with a roll under the shoulders and arms tucked at the side. The skin overlying the mass was incised and dissection taken down to the subcutaneous fat surrounding the mass. The pectus major was elevated off the chest wall on the right with careful preservation of its major blood supply. En-block resection including the pectus minor was then performed of the chest wall providing a 1 cm circumferential margin. A piece of Gore®Dualmesh® Biomaterial (WL Gore & Assoc Inc., Flagstaff, AZ, United States) was then cut to fill the defect in the chest wall which was approximately 8 cm × 11 cm. Interrupted suture was then used to attach the mesh to the edges of the chest wall defect. A chest tube was placed and the overlying pectoralis muscle flap secured to the sternum medially. A flat drain was placed between the mesh reconstruction and the muscle to prevent seroma. The wound was closed in layers and dressings placed. Compression wrapping was performed to help reduce the cavity and prevent fluid collection. The patient’s hospitalization was uncomplicated. She was discharged home on day 3 and has not evidence of recurrence.
Pathology showed a specimen with dimensions 10.5 cm medial to lateral, 7.5 cm superior to inferior and 6 cm anterior to posterior (Figure 2A) containing lobular, brown fat (Figure 2B). The mass extended within the intercostal space creating bulging exophytic mass of the pleural aspect of the specimen.  Immunohistochemical staining for S-100 was positive and CD34 negative. The pathologic exam of the tumor showed a well defined, solid, soft mass microscopically composed of lobules of cells with granular eosinophilic cytoplasm and multivacuolated cells (Figure 3). Intermixed were also adypocite with large single clear vacuole.
DISCUSSION
Lipomas are common benign soft tissue tumors of white fat[7


6

]. Clinically, hibernoma is indistinguishable from malignant tumors. As with other benign lipomatous tumors, they manifest typical cytogenetic aberrations. The most commonly reported is 11q13-21 without a common translocation partner[1,4]. Radiographically, these tumors can be difficult to distinguish from malignant tumors such as liposarcomas. Imaging can vary based upon the mixture of white versus brown fat contained in the mass[3

]. Hibernomas are a type of lipoid tumor that contain prominent brown adipocytes similar to the brown fat of hibernating animals[1,3,5-9]. The term “brown fat” was originally used by Gery[10]. They are traditionally regarded as benign tumors without the potential for malignant degeneration, however may cause symptoms as they increase in size and encroach upon other structures[,8
]. Although magnetic resonance imaging can yield a differential diagnosis of lipomatous tumors, it cannot definitively rule out well-differentiated liposarcomas and other malignant variants[7] . 
 The definitive diagnosis os the tumor is made by histologic confirmation. Microscopically the hibernoma is distinctive and readily differentiated from other tumors. The differential microscopic diagnosis includes adult rhabdomyoma (larger cells, glycogen rich cells with striations and crystals) and granular cell tumor (no lipid vacuoles). Hibernomas have large multi-vacuolated cells with abundant mature adipose cells, several small capillaries and no significant decomposition or adipocytic atypia[7]. Immunohistochemical staining should show S-100 positivity for lipidic cells. Oil red O-positive droplets of cytoplasmic lipid can be seen in most cases. CD34 which is seen in spindle cell and other lipoid component tumors is usually negative. Several histologic variations have been described based on the quality of hibernoma cells, nature of the stroma, and the presence of spindle cell components[3].
The majority of publications relating to hibernoma have been small series and case reports. A single clinicopathologic review from the Armed Forces Soft Tissue Registry assessed 170 cases of hibernoma confirming benign behavior and a spectrum of morphologic features[3

]. The majority of tumors presented as slow growing, progressively enlarging, pain-free masses. The most common sites of occurrence were the thigh, shoulder, back, and neck[3].
Treatment of large and symptomatic hibernomas is surgical excision[1


 ADDIN EN.CITE ,2,5,6
]. This is curative in the majority of patients with the exception of a rare case reported having recurrence after unclear resection margins[4


 ADDIN EN.CITE ,6
].
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Figure 1 A computerized tomography scan with intravenous contract was obtained of the chest. A: A circumscribed lobulated mass was seen arising from the upper anterior right pleura at the second intercostal space. The mass extended both intra thoracic and extra thoracic; B: The extrathoracic component anteriorly displaced the upper portion of the pectoralis minor muscle (circle). 
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Figure 2 Pathology showed a specimen with dimensions 10.5 cm medial to lateral, 7.5 cm superior to inferior and 6 cm anterior to posterior containing lobular, brown fat. A: The specimen with dimensions 10.5 cm medial to lateral, 7.5 cm superior to inferior and 6 cm anterior to posterior; B: Grossly the tumor contained lobular, brown fat.
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Figure 3 Microscopic evaluation of the hibernoma is characterized by vacuolated granular eosinophilic cells (hematoxylin-eosin, × 100). The inset (hematoxylin-eosin, × 400) shows a high power view of granular and multivacuolated cells in hibernoma.

