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ABSTRACT
We report the imaging findings and histopathology of a rare case of sacral hibernoma in a female presenting with right
buttock pain while sitting. The lesion was occult on radiographs and CT scan. A small, rounded right S2 lesion was
hypointense on T7; weighted images and hyperintense on short tau inversion-recovery images. It demonstrated
homogeneous contrast enhancement. The lesion was biopsied, and histopathology revealed an intraosseous hibernoma

composed of brown fat cells. Intraosseous hibernomas are rare and demonstrate non-specific imaging findings
requiring biopsy for diagnosis, although most hibernomas are incidental and asymptomatic. Initial treatment with
microwave ablation and cementoplasty improved the patient’'s symptoms temporarily but cementoplasty caused
radicular symptoms, and eventually, cement removal, bone curettage, grafting and sacral nerve root decompression

were required for symptom remission.

CLINICAL PRESENTATION

A 36-year-old female presented complaining of months of
worsening back and right buttock pain exacerbated by sit-
ting. She did not respond to initial management with con-
servative therapy of non-steroidal anti-inflammatory
medications. Radiographs of the pelvis were unremarkable.
Subsequently, MRI of the Ilumbar spine was
performed and showed a partially visible sacral lesion.
Later, MRI of the pelvis demonstrated a rounded, non-
destructive lesion involving the right sacrum at the S2 level.
The sacral lesion was hypointense on T; weighted images,
hyperintense on T, weighted and short tau inversion-
recovery images (Figure 1) and enhanced homogeneously
on contrast-enhanced images (Figure 1). CT images
(Figure 2) did not demonstrate any obvious sacral lesion.

DIFFERENTIAL DIAGNOSIS

The differential diagnosis for this sacral lesion includes
osseous haemangioma, generally with T, hyperintensity
and enhancement. In the initial evaluation of our case, hae-
mangioma was the suspected diagnosis. An intraosseous
hibernoma may also be considered as a possible entity,
albeit rare, with T, weighted hypointensity, T, weighted
hyperintensity and homogeneous enhancement. Other
possible aetiologies include skeletal metastases, particularly
if these are 18-fludeoxyglucose avid on positron emission

tomography/CT scan, although these are not expected to
be radiographically occult.” One recently recognized entity
capable of exhibiting a similar intraosseous appearance
within the sacrum is a benign notochordal cell tumour;
these benign lesions may lead to chordoma and present
similar to our case as radiographically occult lesions with
low T, weighted signal and high T, weighted signal and
may exhibit sclerosis on CT scan.””’

INVESTIGATIONS

CT-guided biopsy was performed by correlating MRI find-
ings with bony landmarks (Figure 3). Gross pathology
demonstrated red-brown bone and soft tissue. Histopa-
thology revealed a collection of large ovoid, multivacuo-
lated adipose cells consistent with brown fat admixed with
scant hemosiderin deposits and rare chronic inflammatory
cells, including scattered plasma cells (Figure 4a). These
brown fat cells had displaced the adjacent normocellular
bone marrow with trilineage haematopoiesis. The bone tra-
beculae were unremarkable. Further immunohistochemical
evaluation demonstrated strong nuclear and cytoplasmic
positivity for S100 in the vacuolated cells (Figure 4b), sup-
porting a diagnosis of intraosseous hibernoma. CT-guided
biopsy and microwave ablation (Figure 3), and subsequent
post-treatment images (Figure 5) in the same location con-
firm that this biopsy was taken from the space-occupying
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Figure 1. MRI of the pelvis reveals sacral lesion. Axial (a) and coronal (b) 7; weighted images of the pelvis (scan parameters: TR=540
ms; TE=10ms; 640 x 640; 4-mm slice thickness) demonstrate a slightly hypointense well-demarcated rounded lesion involving the
right sacrum at S2 between the anterior neural foramina of S1 and S2. This lesion was hyperintense on axial (¢) and coronal (d)
short tau inversion recovery (scan parameters: TR=5400 ms; TE =60 ms; 512 x 512; 4-mm slice thickness). Coronal pre-contrast (e)
and post-contrast 7; weighted (scan parameters: TR=700ms; TE=10 ms; 640 x 640; 4-mm slice thickness) images (f) demonstrate
homogeneous enhancement within the right sacral lesion. TE, echo time; TR, repetition time.

lesion, and the gross presence of brown fat on pathology also
favoured intraosseous hibernoma.

TREATMENT

Initially, the patient’s sacral lesion was treated with microwave
ablation and cementoplasty with initial symptom relief. A fol-
low-up MRI of the pelvis (Figure 5) demonstrated post-treat-
ment changes of the right sacral S2 lesion characterized by
central low signal with a corona of uniform high T; and T) sig-
nal. There was no clear evidence of residual tumour or
recurrence.

OUTCOME, FOLLOW-UP AND DISCUSSION

Approximately 10 months after initial ablation and cemento-
plasty, the patient developed worsening pain in the right buttock
radiating into medial and posterior thigh with associated numb-
ness. These radicular symptoms with numbness were different
from the patients initial presentation with greater severity. This
pain was attributed to encroachment of cement and treatment-
related changes within the right S3 nerve root suggested by ear-
lier post-operative imaging (Figure 5). Surgery was performed
with bone cement removal, curettage, decompression of the

right sacral nerve roots and bone grafting of the right sacrum.
Histopathological examination following this surgery did not
identify residual hibernoma or recurrence. On the most recent
follow-up, the patient reported pain resolution.

Figure 2. Sacral lesion is occult on CT scan. A representative
axial CT image (120kVp, 90 mA, slice thickness 3mm) of the
expected location of the intraosseous hibernoma does not
demonstrate an appreciable abnormality.
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Figure 3. CT-guided biopsy and microwave ablation of sacral lesion. (a) Intraprocedure axial CT image (120 kVp, 90 mA, slice thick-
ness 3 mm) of the percutaneous bone biopsy demonstrates the site of biopsy corresponded with the site of space-occupying lesion
seen on MRI. Pathology confirmed intraosseous hibernoma in this location. (b) Intraprocedure axial CT image (120 kVp, 90 mA, slice
thickness 3mm) demonstrates the site of microwave ablation and cementoplasty within the same location as the probable

hibernoma.

(a)

We describe a unique case of a symptomatic sacral intraosseous
hibernoma that was occult on radiographs and CT scan. This
right S2 lesion had a non-specific MRI appearance with T}
weighted hypointense, T, weighted hyperintense and homoge-
neous enhancement properties. Biopsy suggested an intraoss-
eous hibernoma. Hibernoma is a rare, benign soft-tissue tumour
composed of brown fat most often manifesting as subcutaneous
soft-tissue tumours involving the thigh, shoulder, back, neck,
chest, arm and retroperitoneum.” They typically occur as slow-
growing masses that are mostly asymptomatic. This case of
probable sacral intraosseous hibernoma adds to the handful of
reported intraosseous cases.”” ' To date, only 14 cases, includ-
ing this one, have been reported (Table 1) in our review of

(b)

published studies included on MEDLINE; the sacrum is the sec-
ond most common site after the ilium."” **

The sacral lesion in this case demonstrated a non-specific
appearance with T) weighted hypointensity, T, weighted hyper-
intensity and homogenous enhancement, which is consistent
with previously described intraosseous hibernomas. Neverthe-
less, hibernoma within a bone is rare and other conditions may
demonstrate a similar imaging appearance. Interestingly, all
reported cases of intraosseous hibernoma with CT or radio-
graphic examination have demonstrated sclerosis.””'* Our case is
the first, to our knowledge, that was diagnosed exclusively on
MRI without definite CT or radiographic correlation, although

Figure 4. Histopathology demonstrates intraosseous hibernoma. (a) Histopathology (haematoxylin and eosin stain; magnification
x200) shows large, oval-shaped and polygonal multivacuolated brown adipose cells forming an intraosseous hibernoma. (b) Immu-
nohistochemistry evaluation using S100 staining (red) with haematoxylin counterstain (blue) shows strong nuclear and cytoplasmic
positivity for S100 in the vacuolated cells, supporting the diagnosis of intraosseous hibernoma.
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Figure 5. Imaging appearance after microwave ablation and cementoplasty. AP radiograph of the pelvis (a) shows ablation and
cementoplasty-related changes. MRI of the pelvis with axial and coronal T, weighted (b, ¢c; FSE FS, TR=3000ms, TE=102ms, 512 x
512, 4-mm thickness) and post-contrast 7; weighted images (d; FSE FS+ C, TR=517ms, TE=11ms, 512 x 512, 4-mm thickness) dem-
onstrates a central hypointensity with peripheral 7, hyperintense rim and homogeneous rim of enhancement. There was also irreg-
ularity of the right S3 nerve root related to treatment changes. AP, anteroposterior; FSE FS, fast spin echo, fat saturated; FSE
FS + C, post-contrast fast spin echo, fat saturated; TE, echo time; TR, repetition time.

(©

two cases were diagnosed from bone marrow aspirates without
imaging and one was unspecified. " Therefore, contrary to the
concept of “intraosseous brown fat-associated sclerosis” pro-
posed by Bonar et al,’ we suggest broadening the differential
diagnosis of intraosseous hibernoma to include non-sclerotic
osseous lesions. It may be that our case was a developing hiber-
noma that had not yet elicited a sclerotic reaction, especially as
our patient was much younger than the middle-aged and elderly
patients more commonly reported. Cases of unusual imaging
appearance such as ours require histopathological confirmation
from bone biopsy to ensure appropriate diagnosis and treat-
ment. Soft-tissue hibernoma arising from brown fat is a rare
entity in itself and intraosseous hibernoma is even more rare,
with only 14 cases documented previously.'

The exact aetiology and mechanism by which hibernomas occur
is unclear. It appears that most cases are incidental and asymp-
tomatic. Symptomatic presentation is more common where
lesions compress adjacent anatomical structures such as nerve
roots, although the aetiology of intraosseous hibernoma-related

pain can be unclear. In our case, the aetiology of pain is difficult
to establish in the absence of an expansile lesion but may be sim-
ilar to that seen in bone metastases such as increased intraoss-
eous pressure, periosteal stretching or microfracture.’” The
pathology of intraosseous hibernoma in our case is consistent
with that of others, suggesting a common pattern of benign, neo-
plastic proliferation of brown fat cells in a manner similar to
more common, yet still infrequent, soft-tissue hibernomas.’
Since our biopsy sample was small and was obtained under CT
guidance from an area where the lesion was occult, it could be
argued that the specimen could reflect incidental residual brown
fat in marrow adjacent to the lesion as opposed to a space-occu-
pying mass composed of brown fat or hibernoma. The biopsy
and ablation site on CT scan correspond to the initial lesion site
on MR, indicating that the original biopsy was obtained prop-
erly and represented a sample of the space-occupying mass,
thereby supporting the diagnosis of intraosseous hibernoma.

Treatment of intraosseous hibernoma is not established owing
to its rarity and generally asymptomatic, benign natural
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course. All of the five intraosseous hibernoma cases reported
by Bonar et al' were incidentally discovered on imaging stud-
ies for other pathologies such as cancer staging CT examina-
tions. Only 2 of the 14 previously reported cases presented
with back or buttock pain similar to our patient.”'' In our
case, the location of the lesion near the neural foramina may
explain the symptomatic nature of the patient. The case
reported by Botchu et al” demonstrated a similar presentation
with an initial lumbar spine MRI ordered for evaluation of
low back and buttock pain, which demonstrated a lesion
within the right ilium. Another case of sacral intraosseous
hibernoma presented with lower back pain radiating down the
ipsilateral foot."" CT-guided radiofrequency ablation was per-
formed in this case with complete pain relief at 9 months."’

Our case highlights the difficulties encountered in treating intra-
osseous hibernoma. No standardized treatment method exists,
and symptomatic cases may benefit from ablation or surgical
excision. Management approaches range from conservative
methods of analgesic medication and steroid injections to abla-
tion and surgical excision. In our case, microwave ablation with
cementoplasty initially provided symptomatic relief, but then
pain recurred with worsening symptoms, including paresthesias
and numbness in a S3 distribution likely because of compressive
effects of cementoplasty on the nerve root. Surgical removal of
the bone cement and decompression of the S1-S3 nerve roots
resulted in improvement of symptoms. Treatment should be tai-
lored to the lesion location and symptomatic status of each
patient on an individual basis.
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