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Hibernoma is a rare benign tumor that arises from vestiges of brown fat. Spinal intraosseous 
hibernoma has only recently been described in the literature, and only 12 cases have been re-
ported to date due to its extreme rarity. Here, we report the case of a patient who was inciden-
tally diagnosed with an intraosseous hibernoma in the thoracic spine, following a diverse im-
aging work-up and pathologic confirmation. We correlate the clinical presentation and imaging 
features of our case with those of previously reported cases during our review of the literature.

Index terms   Lipoma; Spine; Computed Tomography, X-Ray; Magnetic Resonance Imaging; 
Positron-Emission Tomography

INTRODUCTION

Hibernoma is a rare benign tumor consisting of brown fat, the adipose tissue found 
in hibernating animals, that is commonly observed in the soft tissue of the thigh, fol-
lowed by the shoulder, back, and neck (1). Intraosseous hibernomas are extremely rare 
(2), and its typical imaging features are poorly recognized. The few reports that include 
imaging findings include only a few case reports (2-5). 

We present the clinical, radiological, and pathological features of a case of spinal in-
traosseous hibernoma. In addition, we comparatively review the clinical and radiologic 
features of our case with those of the 12 cases that were previously reported in the liter-
ature. 
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CASE REPORT

A 54-year-old female presented with positive Interferon Gamma Release Assay test results 
following a tuberculosis screening. At the time of presentation, a low-dose chest computed 
tomography (CT) exam was performed to evaluate for pulmonary tuberculosis. The patient 
had experienced no local or systemic symptoms. The chest CT scan revealed a part-solid 
nodule in the right upper lobe, approximately 1 cm in diameter (Fig. 1A). A well-defined scle-
rotic lesion with intervening lucency was detected on the left side of the T7 vertebral body 
(Fig. 1B). A MRI scan of the thoracic spine revealed a well-defined, intraosseous lesion within 
the T7 vertebral body, approximately 2.6 cm in diameter. This lesion was characterized by 
heterogeneous hyperintensities on T2-weighted images (T2WI), and intermediate to hypoin-
tensities on T1-weighted images (T1WI), as compared with the paraspinal muscle or interver-

Fig. 1. A 54-year-old female with a spinal intraosseous mass detected on chest CT. 
A. CT images of the right upper lobe demonstrate a partially solid nodule, approximately 1 cm in diameter.
B. Coronal (left image) and axial (right image) CT scans demonstrate a well-defined eccentric area of osteosclerosis with intervening lucencies 
in the T7 body that extends from the superior to the inferior endplate.
C. An axial T2WI image shows a well-defined and slightly inhomogeneous lesion primarily characterized by hyperintensity (left image). Axial 
T2WI image shows a hyperintense lesion with interspersed serpentine hypointense lines (left image, arrow). Axial T1WI image shows an inter-
mediate signal intensity with interspersed hyperintense areas (middle image). Image of an axial T1 with fat saturation after contrast media in-
jection; note the heterogeneous and intense enhancement (right image). The T2WI image finding of serpentine hypointense lines corresponds 
to persistent hypointensities in areas of intense enhancement on the axial T1 image following fat saturation (right image, arrow).
T1WI = T1-weighted image, T2WI = T2-weighted image
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tebral disc. A post-contrast fat-saturated T1WI revealed heterogeneous contrast enhancement 
of the lesion (Fig. 1C). PET-CT was used to evaluate the lung nodule and the intraosseous mass 
at the level of T7. During the PET-CT scan, we observed mild fluorodeoxyglucose (FDG) up-
take (max standardized uptake value: 1.1) in the right upper lung nodule. In contrast, no hy-
permetabolism was detected in the sclerotic T7 vertebral lesion (Fig. 1D). Based on these 
findings, we considered a differential diagnosis of atypical presentation of the hemangioma, 
or a possible blastic metastasis due to an intrapulmonary lesion. 

Bone biopsy was performed with a 14-gauge core needle using the left transpedicular ap-
proach under fluoroscopic guidance. Histopathological examination of the core biopsy spec-
imen confirmed the presence of transparent pale-brown fat cell infiltration in the bone mar-
row cavity. A large number of brown fat cells with multi-vacuolation and central nuclei were 
observed in the tumor mass (Fig. 1E). The morphological features of the tissue were consis-
tent with brown fat, which indicated that the lesion was an intraosseous hibernoma. CT-
guided core biopsy of the part-solid right lung nodule confirmed the diagnosis of adenocarci-
noma and the patient was referred for lobectomy. 

Fig. 1. A 54-year-old female with a spinal intraosseous mass detected on chest CT. 
D. PET scans show low-grade fluorodeoxyglucose uptake of the part-solid nodule in the right upper lobe with a standardized uptake value of 
1.1 (left image, arrow). Note the absent uptake of the sclerotic lesion in the T7 vertebral body (right image).
E. Pathologic features of intraosseous hibernoma. Transparent pale-brown fat cell infiltration is observed in the bone marrow cavity (left image, 
H&E stain, × 100). The tumor contains a large number of brown fat cells with multi-vacuolation and central nuclei (right image, H&E stain, × 400).
H&E = hematoxylin and eosin
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DISCUSSION

Spinal intraosseous hibernoma is an exceedingly rare entity. Its characteristic clinical, ra-
diological, and pathologic features are reported within only 12 case reports. The clinical and 
radiologic features of these cases are summarized in Table 1. Patients with spinal intraosse-
ous hibernomas tend to be female (male-to-female ratio of 3:9), with an age range of 49–84 
years. Reported lesion locations include the sacrum (n = 5), thoracic spine (n = 4), and lum-
bar spine (n = 3). All lesions were detected incidentally during clinical workups for unrelated 
musculoskeletal disorders, and were mostly unrelated to the patients’ symptoms. 

The published cases share several imaging features. The majority of cases showed a scle-
rotic lesion with a variable definition on CT or radiograph. Eleven cases showed sclerotic 
masses on CT or radiograph, and only one case presented with an osteolytic mass (6). MRI 
revealed intermediate to hypointensities on T1WI–relative to skeletal muscle–and hyperin-
tensities on T2WI or fluid-sensitive images. Contrast-enhanced MRI examinations were con-
ducted with three cases. These studies revealed peripheral rim enhancement (n = 1), hetero-
geneous enhancement (n = 1), and moderate enhancement throughout the lesion and 
peripheral rim (n = 1). Nuclear medicine tests, such as a bone scans or PET scans, showed 
variable uptake or hypermetabolism. 

Our case exhibited CT and MRI findings similar to those of previously reported cases. CT 
revealed the presence of a sclerotic mass and characteristics of intermediate to hypointensi-
ties on T1WI, and heterogeneous hyperintensities on T2WI with a heterogeneous enhance-
ment pattern. However, unlike previously reported cases, our case did not show hypermeta-
bolic features on PET-CT. Such variable findings may be explained by the fact that spinal 
intraosseous hibernoma may not show FDG uptake during PET-CT examination.

Histopathological examination of the core biopsy revealed infiltration of the tumor cells 
within the marrow space between the bony trabeculae with preservation of overall intact 
anatomy, despite slight hypertrophy of the lamellar bony trabeculae within the lesion and 
mild sclerosis. This pathologic feature correlated with observed imaging features, including 
a sclerotic lesion with an intervening lucency. In contrast, our findings stand in contrast with 
reported features of intraosseous lipomas, which are typically well-defined osteolytic intra-
medullary lesions with thin sclerotic rims. 

Kumar et al. (2) reported that the MR findings of intraosseous hibernomas were similar to 
those of soft-tissue hibernomas. Soft-tissue hibernomas are vascular tumors that contain fi-
brovascular septa. These features may contribute to heterogenous nature of MR signals 
within the lesion (7). Song et al. (3) reportedly observed small- to medium-sized vessels with-
in an intraosseous hibernoma. Our case showed serpentine and persistent hypointense lines 
on MRI, which indicated vascular elements (Fig. 1C).

For the imaging finding of a solitary sclerotic bone lesion, the differential diagnosis should 
include benign notochordal cell tumor (BNCT), atypical hemangioma with intramedullary 
sclerosis, or blastic metastasis. BNCTs present as sclerotic lesions on CT and show hypointen-
sities on T1WI. These tumors are usually located at midline and do not show contrast en-
hancement on MRI. Atypical hemangioma with intramedullary sclerosis and an intraosseous 
hibernoma have similar conventional MR features: hyperintensities on T2WI and hypointen-
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sities on T1WI. Unlike usual hemangiomas, atypical hemangiomas have lower signal intensi-
ties on T1WI due to the increased vascular components and intramedullary sclerotic portion. 
These features contribute to possible signal differences, in comparison with usual hemangio-
mas. Furthermore, both atypical hemangioma and intraosseous hibernomas have various en-
hancement patterns. Therefore, as in this case, if both tumors appear as sclerotic lesions, it 
may be challenging to distinguish between these two lesions using MR features. This is also 
true in cases of metastases. Usmani et al. (8) reported that atypical hemangiomas might vary 
in appearance and may present as sclerotic lesions on CT and hypointensities on T1WI, po-
tentially resembling metastatic lesions. Metastatic lesions usually show lower signal intensi-
ties than intervertebral discs; however, in many cases, hibernomas show diverse imaging 
characteristics. This makes it challenging to distinguish hibernomas from metastases. Al-
though PET is useful for differentiating these lesion types, in our case, there was no uptake in 
the lesion under PET. As with our case, it can be difficult to differentiate between various 
conditions based only on uptake values. In such situations, biopsy and pathologic diagnosis 
play a critical role.

In conclusion, hibernomas demonstrate common imaging features, but may also demon-
strate considerable heterogenicity. The growing number of radiological investigations of the 
spine is expected to increase the rate with which spinal intraosseous hibernomas are detect-
ed. Radiologists should consider spinal intraosseous hibernoma as a differential diagnosis in 
patients with sclerotic spinal intraosseous lesions.
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척추에서 발생한 골 내 동면종: 증례 보고와 문헌 고찰

엄미경1,2 · 이영준1* · 이준우1 · 이규상3 · 강유선1 · 안중모1 · 강흥식1

동면종은 갈색지방세포로부터 기원한 드문 양성종양이다. 척추에서 발생한 골 내 동면종은 

매우 드물고, 근래에 들어서 문헌에 보고되기 시작하여 현재까지 단 12예만이 보고되어 있

다. 우리는 우연히 발견된 흉추의 골 내 동면종의 다양한 영상 검사 소견과 병리학적 소견을 

보고하고자 한다. 또한 문헌 고찰을 통해 이전에 보고되었던 증례들과 임상 양상 및 영상 소

견을 비교하여 분석하였다.

분당서울대학교병원 1영상의학과, 3병리과, 
2강원대학교 의과대학 강원대학교병원 영상의학과


