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Sub-Clavicular Hibernoma: A Rare Diagnosis of Lipomatous Tumor
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 Abstract

Lipomatous tumors are the most common soft tissue tumors, including a large variety of benign and malignant lesions. Hiber-
noma is a benign lipomatous tumor originating from the brown adipose tissue inherited from the fetus. The diagnosis is often 
incidental, since the large majority are asymptomatic or very slow growing. Differential diagnosis with other lipomatous 
tumors is often challenging. Hence the diagnostic work-up is large and must be multidisciplinary. Biopsy and large resection 
with safe margins are the standard of care. We describe a 48-year-old male patient with a history of a painless, mobile, slow 
growing right sub-clavicular mass apparently evolving for eleven years. This patient underwent ultrasound, mammography, 
MRI, CT Scan and ultrasound guided large core biopsy at different points in time. We describe this case of a well-documented 
hibernoma of the sub-clavicular region in line with the current literature.
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Introduction

Lipomatous tumors including a large variety of benign and ma-
lignant lesions are the most common soft tissue tumors, their 
prevalence increasing with age [1]. Sometimes, overlapping 
imaging features can be misleading in diagnosis [2]. Since the 
distinction between benign and malignant lipomatous tumor 
is challenging, especially when based on clinical and superfi-
cial work-up, the differential diagnosis of lipomatous tumors 
includes hibernoma [3]. Hibernoma is a rare, heterogeneous, 
slow growing fatty tumor of good prognosis [1], arising from 
brown fat precursors, representing approximatively 1% of all 
tumors derived from lipomatous tissues [1]. Usually, no symp-
toms are associated except when the enlarging mass impinges 
on local tissues [4]. To date a few thousand cases worldwide 
have been described [1].

Case Presentation

A 48-year-old male patient was referred to our mammography 
unit with a history of a painless, mobile, slow growing right 
sub-clavicular mass apparently evolving for eleven years. No 
skin redness, fever or signs of nerve or vascular compression 
were related. Previous ultrasound examinations reported a 
fatty mass with a diagnosis of lipoma (well-differentiated fatty 
tumor without suspicious radiological signs of malignancy [3]). 
Mammography showed a radiolucent mass consistent with a li-
pomatous origin on a targeted modified medio-lateral oblique 
view [5]. Ultrasound revealed a hyperechoic, homogeneous 
mass compared to the subcutaneous fatty tissue, measuring 
11,5 x 3,6 x 10 cm, with vascular hyperemia on color-doppler 
ultrasound (Figure 1). MRI examination was performed to as-
sess the precise extent and possible invasion of the underlying 
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tissues. MRI described a mass measuring 10 x 3,9 x 9 cm with 
hypersignal on T2 sequence (but slightly lower than the subcu-
taneous fat signal [3]), hyposignal on T1 sequence compared 
to muscle structure (but slightly higher than subcutaneous fat 
signal [3]), very low signal on a fat suppression sequence and 
moderate enhancement on the post-contrast T1 sequence. No 
invasion of the adjacent soft tissues, muscles or bones was de-
scribed (Figure 2). A CT scan without contrast media injection 
recently performed for other reasons showed a pre-pectoral 
low attenuation mass without involvement of the underlying 
tissues. In our case, density of the lesion was slightly higher 
than subcutaneous fat [5]. Eventually, diagnostic large core 
needle biopsies under ultrasound control were performed 
yielding the histological diagnosis of adipocytes with a mi-
crovacuolar and eosinophilic cytoplasm without signs of mi-
tosis or necrosis. The diagnosis of hibernoma was raised. For 
aesthetic reasons, this patient was referred to our oncologic 
plastic surgeon; preoperative laboratory testing reported no 
evidence of metabolic disorder or infectious component [6]. 
Surgery showed a mass alongside the pectoral fascia, without 
muscle or vessel invasion. Histology confirmed the diagnosis 
of hibernoma.

Discussion

Huge progress has been made since the descriptions by 
Merkel in 1906 and Gery in 1914 [7, 8]. Brown fat is a particu-
lar form of fat found in the hibernating and non-hibernating 
animals [9]. Representing approximatively 1,6% of all benign 
lipomatous tumors, hibernomas are very slow growing tumors 
usually occurring between the age of 20 and 50 years [11, 
12]. Average age at diagnosis is 38 years and various gender 
predominance have been described in the literature. Intraos-
seous hibernomas are found in older patient [13]. The most 
common location, as the majority of fat tumors, are neck, 
shoulder and periscapular regions which are areas with possi-
ble remaining brown fat tissue [14]. However, hibernomas can 
occur anywhere in the body [15]. The clinical manifestations 
are rare, but might occur as a painless soft tissue mass, with 
a locoregional irritation or neurovascular compression [16]. 
Conventional radiography demonstrates a radiolucent mass 
with no adjacent osseous abnormalities or mineralization [17]. 
Ultrasound describes a rather uniformly hyperechoic mass [5], 
with increased vascular flow [17] generally unspecific, like 
other soft tissue tumors. In our case, the diagnosis of a typical 
lipoma [5] was ruled out due to vascular hyperemia on color 
doppler ultrasound. On CT scan, hibernoma presents as a ho-
mogenous low-density mass of lipidic composition between 
the attenuation of subcutaneous fat and skeletal muscle [5]. 
Contrast enhanced CT scan usually shows variable degree of 
enhancement [16] and intra-tumoral septas [10]. Diagnosis 
of hibernoma cannot be excluded based on the lack of intra-
tumoral vessels [10]. On MRI, the imaging modality of choice 
[3], hibernoma shows an hypoT1 and hyperT2 signal because 
of the fatty component alike our case but differs slightly from 
the fat signal. On a fat-suppressed sequence, attenuation is 
similar to fatty tissue. After Gadolinium contrast media injec-
tion, enhancement is variable but predominantly present and 
rather heterogeneous [5]; a common sign are large flow voids 
indicating fast flowing flood in intratumoral vessels. Internal 
septation, one of the features of hibernoma [3], was absent 
in our case. High level of FDG uptake has been described in 
brown adipose tissue [16], sometimes even higher than lipo-
sarcoma [10] but overlapping results [2] prevent clear distinc-
tion between both tumors. Four types of hibernomas have 
been described, based on a histological classification [15]: 
the typical variant, the most common one like our case, the 
“myxoid” variant, the “lipoma-like” variant and the “spindle-
cell” variant. Differences in imaging characteristics among 
these different histological subtypes of hibernomas are due 
to the variable amounts of water and fat content. One study 
distinguished between “lipoma-like” and “non lipoma-like” 
hibernoma [18]. Non-lipomatous hibernomas are probably 
indistinguishable from other liposarcomas [17]. Differential 
diagnosis of hibernoma is very large and may include benign 
tumors (lipoma, angiolipoma, hemangioma, hemangioperi-
cytoma, hemangioblastoma, xanthoma, granular cell tumor, 
adult rhabdomyoma, lipoblastoma…) [16, 19] and malignant 
tumors (liposarcoma, clear cell sarcoma,…) [5, 10, 16]. Clinical 
and imaging features as previously described may guide the 
diagnosis, but the histological examination gives the final diag-

Figure 1: (A) Subclavicular swelling due to the clinical mass (black star). (B) 
Mediolateral modified oblique mammographic view showing a radiolucent 
mass (white star), nipple (with arrow). (C) Ultrasound: hyperechoic mass with 
peripheral vessels on color ultrasound (white star). (D) Axial non-enhanced CT 
scan showing the mass (white arrow).

Figure 2: (A) T2-weighted axial MRI image revealing a slightly hypointense 
mass compared to subcutaneous fatty tissue (black star). (B) Axial T1-weight-
ed non-enhanced MRI image with fat suppression: hibernoma undistinguish-
able from adjacent fatty tissue. (C) Gross macroscopic specimen showing a 
lipomatous mass. (D) Axial T1-weighted MRI image with fat-suppression post 
Gadolinium injection demonstrating a slight enhancement of the mass (white 
arrow).
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nostic. In the absence of treatment, hibernoma continues to 
grow and leads to functional or cosmetic consequences [20]. 
Tumor regrowth has been reported with incomplete excision 
of hibernoma [19]. The standard of care of hibernoma is sur-
gical removal with clear margins. Surgical excision is advised 
to rule out a possible malignant lesion with hibernoma-like 
differentiation which could be missed by core needle biopsy 
[1]. No risk factor has been described [1]. Multiple lesions in 
a single patient are possible [21]. After resection, the tumor 
generally does not recur. Since no malignant transformation 
or metastatic [22] spread have been described in the current 
literature, hibernoma can be considered as a benign tumor 
[1]. Prognosis for patients is excellent [20].

In conclusion, the diagnosis of fatty tumors, often challenging 
especially with rare tumors like hibernomas, should comprise 
ultrasound, MRI and large core needle biopsies. Since hiber-
nomas are benign tumors with no tendency to recur or metas-
tasize, surgical resection with clear margins is recommended 
[17].
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