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Introduction: Hibernomas are benign tumors of brown adipose tissue. Hibernoma in

the renal sinus is extremely rare. Herein, we present the third known case of renal

hibernoma.

Case presentation: A 71-year-old man reported to our department with a left kidney

tumor with an average growth rate of 5 mm/year and a progressive contrast effect on

computed tomography. It was diagnosed as a hibernoma following a laparoscopic

radical nephrectomy.

Conclusion: We encountered a rare case of a hibernoma in the renal sinus.

Development of new and accurate diagnostic methods for hibernoma, without resorting

to nephrectomy, is essential.
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Keynote message

Hibernomas found in the renal sinus are extremely rare. Here, we report the third documented
case of hibernoma originating from the renal worldwide.

Introduction

Hibernomas are benign brown adipose tissue tumors and account for 1.1% of tumors originat-
ing from adipose tissues.1 They are most common in the thigh, followed by the torso, upper
limbs, head and neck, and <10% of cases occur in the abdominal cavity or thoracic cavity.2

Hibernomas in the renal sinus are extremely rare, with only two previously reported cases.3,4

Here, we present the third known case of hibernoma originating from renal.

Case report

A 71-year-old man was referred to our department for evaluation of a left kidney tumor, ini-
tially detected on abdominal ultrasonography. He had no anamnesis or family medical history.
Laboratory testing showed a mildly elevated IgG4 level of 129 mg/dL and interleukin-2
receptor level of 556 IU/mL; other laboratory values were within normal limits.

The tumor appeared heterogeneously hypointense on T1-weighted images (Fig. 1a), and
hyperintense on T2-weighted (Fig. 1b), diffusion-weighted (Fig. 1c), and apparent diffusion
coefficient images (Fig. 1d), without fat suppression. On T1-weighted images in the opposed
phase, there were indications of signal drop and internal heterogeneity of the mass.
Contrast-enhanced MRI showed subtle contrast enhancement in the renal tumor, indicative of
gradual growth.

Contrast-enhanced CT revealed a 31 9 26 mm tumor in the left renal sinus, exhibiting pro-
gressive contrast enhancement but faint high density (simple phase 20 HU, corticomedullary
phase 30 HU, and renal parenchymal phase 40 HU) (Fig. 2a,b). CT urography indicated that
the tumor was located in the renal sinus fat rather than the renal pelvis (Fig. 2c,d). The CT
image taken 3 years ago due to liver dysfunction showed a renal tumor size of 16 9 15 mm.
Pathologic diagnosis without nephrectomy was impossible on account of the risk of
post-biopsy hemorrhage owing to the tumor’s location. Considering the elevated IgG4 level,
we treated the patient with prednisolone 30 mg/day to exclude the possibility of inflammatory
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diseases. However, 2 months of treatment showed no signifi-
cant change in tumor size. Consequently, the possibility of
malignancy could not be ruled out, and laparoscopic radical
nephrectomy was performed. The operation lasted for 2 h
and 48 min, with a blood loss of only 5 mL. Patient recovery
was uneventful, and he was discharged from hospital on post-
operative day 6. However, his creatinine clearance decreased

from 91.61 mL/min to 68.45 mL/min following the
nephrectomy.

Macroscopic examination showed a well-circumscribed
round brownish-red tumor (31 9 26 mm) located at the
hilum (Fig. 3).

Microscopic examination revealed brown adipocytes with
stromal spindle cells, myxoid stroma, and inflammatory cells.

(a) (b)

(c) (d)

Fig. 1 On MRI, renal tumor exhibited

hypointensity on the T1-weighted image (a), and

hyperintensities on the T2-weighted image (b),

diffusion-weighted image (c), and apparent

diffusion coefficient image (d).

(a) (b)

(c) (d)

Fig. 2 The tumor was originally 16 9 15 mm in

size, as seen on a CT scan from 3 years prior (a),

and grew to 31 9 26 mm as seen prior to radical

nephrectomy (b). The renal tumor was originated

from renal sinus fat as seen on coronal (c) and

sagittal (d) of CT urography at 3 years later.
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Against the background of abundant mucous stroma, spindle
cells were heterogeneously distributed, brown fat cells were
sparsely distributed, and white adipocytes were absent
(Fig. 4a). The tumor was characterized by the presence of
spindle cells positive for CD34 and brown adipocytes

positive for S-100 (Fig. 4b). CDK4 and MDM2 were nega-
tive, which are typically positive in liposarcoma (Fig. 4c,d).
Based on these results, the tumor was diagnosed as a
hibernoma.

Discussion

Hibernomas are rare benign tumors of the brown adipose tis-
sue commonly found in hibernating animals and neonates.5,6

They are typically associated with translocations in chromo-
some band 11q13, with concomitant deletions of MEN1 and
AIP.7 Hibernomas have four morphologic variants, namely
typical, spindle cell, lipoma-like, and myxoid.1

We present a case of renal hibernoma, which, to the best
of our knowledge, is the third documented case worldwide
(Table 1).3,4 Clinically diagnosing this rare benign tumor pre-
sents significant challenges. Its characteristics of rapid growth
and contrast-enhancement on imaging tests often mimic those
of malignant neoplasms. The average growth rate of our
hibernoma was 5 mm/year, which is comparable to the mean
growth rate of small renal cell carcinomas (2.8–4.0 mm/
year8,9). In terms of imaging, contrast-enhanced CT has
proven exceptionally useful in distinguishing malignant
tumors from benign ones. Phillip et al. investigated the actual
enhancement mean HU in papillary RCC. They reported
actual enhancement mean values in the corticomedullary,
nephrogenic and delayed phases for papillary RCC as 37.6
HU, 56.8 HU, and 48.4 HU.10 In our case, the imaging char-
acteristics of the renal tumor were analogous to the actual
enhancement mean values of papillary RCC. Given these
results, we decided to perform a radical nephrectomy, sus-
pecting a probable malignancy. Brown adipose tissue con-
tains more mitochondria than white adipose tissue. Thus,

Fig. 3 Surgical specimen of the left kidney: Macroscopic examination

showed a well-circumscribed round brownish-red tumor (31 9 26 mm)

located at the hilum.
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Fig. 4 (a) Hematoxylin and eosin staining shows

brown fat cells (arrow head) with stromal spindle

cells, myxoid stroma, and inflammatory changes.

Immunostaining showed that (b) S100 was

positive (arrow head), (c) CDK4 and (d) MDM2

were negative.
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hibernomas may grow faster and show a progressive contrast
effect due to the abundance of blood vessels that supply
energy.11

On immunohistochemistry, the tumor in this case was neg-
ative for MDM2 and CDK4, which ruled out the possibility
of it being a liposarcoma. S-100 proteins, which are exclu-
sively expressed in vertebrates, play a role in regulating cell
proliferation.12 Furlong et al. reported that S-100 proteins
were positive in immunohistochemistry for the majority of
hibernomas (85%).5 In this case, the tumor was tested posi-
tive for S-100 proteins. Based on these morphological and
immunohistologic findings, we identified the tumor as a
hibernoma.

In their study, Kelsey et al. conducted two percutaneous
tumor biopsies on a hibernoma located in the renal pelvis and
confirmed an inflammatory infiltrate with adipocytes.
However, they ultimately performed a nephrectomy due to
the inability to exclude malignancy, considering the tumor’s
growth rate and progressive contrast effect.4 As this
report indicates, percutaneous tumor biopsy may be insuffi-
cient for diagnosing hibernoma. Hence, at present, it is diffi-
cult to diagnose renal hibernoma without resorting to
nephrectomy.

Brown adipose tissue is typically found in the thigh, shoul-
der, neck, and back. It is abundant in newborns and hibernat-
ing animals, but its prevalence and metabolic activity in
humans decreases with aging.2 Brown adipose tissue
expresses abundant UCP1, a class of mitochondrial proteins.
UCP1 generates heat in newborns and hibernating animals by
dissipating the proton gradient across the mitochondrial
membrane.13 When UCP1 is activated by stimuli such as
cold, energy is directly converted into heat, leading to
increased anaerobic glycolysis and glucose uptake.14 Takahiro
et al. reported a decrease in FDG uptake in malignant tumors
and an increase in FDG uptake in UCP1+ brown adipose tis-
sue under cold conditions.15 Several studies have also
reported high FDG uptake in hibernomas,16 even higher than
in liposarcomas.17 Therefore, 18F-FDG positron emission
tomography might be useful in the diagnosis of hibernoma
due to the difference of FDG uptake between hibernoma and
malignant tumors under cold conditions. However, with
regard to renal hibernoma, the usefulness of FDG PET may
not be as high as in hibernoma in other tissues because FDG
is accumulated in the urinary tracts due to the physiologic
excretion of FDG. Nonetheless, a previous clinical study

reported that FDG uptake in brown adipose tissue increased
under cold temperatures compared to warm temperatures.14

Hence, the temperature-dependent change of FDG uptake
might be a useful diagnostic finding of renal hibernoma.

Consequently, the development of new diagnostic method
is essential to prevent the loss of renal function due to
nephrectomy.

Conclusion

We have reported a rare case of hibernoma in the renal sinus,
representing only the third such case documented worldwide.
To avoid loss of renal function, there is a pressing need to
develop new, accurate clinical diagnostic methods for hiber-
noma that do not require a nephrectomy.
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Table 1 Characteristics of the three previously reported cases of renal hibernoma, including our case

Age Size/site Diagnostic method Pathologic characteristics

Presence or absence

of surgery

Our case 71 31 9 26 mm Pathologic diagnosis with

nephrectomy

Stromal spindle cells Radical nephrectomy

Left renal sinus Myxoid stroma, and inflammatory change

Lukas et al.

(2020)4
77 70 9 65 mm Pathologic diagnosis with

nephrectomy

Adipocytes, hibernoma cells, and inflammatory

cells

Radical nephrectomy

The lower pole of the

right kidney

Larkin et al.

(2022)5
64 40 9 34 mm Pathologic diagnosis with

nephrectomy

Equal ratio of adipocytes to hibernoma cells with

inflammatory cells

Radical nephrectomy

Left renal pelvis
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Informed consent

Informed consent was obtained from the patient.

Registry and the Registration No. of
the study/trial
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