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Three distinct types of adipose tissue have been characterized: brown, white, and beige. 

Brown adipose tissue (BAT) is typically found in specific regions including the anterior cer- 

vical, supraclavicular, axillary, and paravertebral areas. White adipose tissue (WAT) predom- 

inantly resides in subcutaneous layers, intramuscular spaces and among visceral organs, 

while beige adipose tissue is a subtype of WAT and is found interspersed within WAT de- 

posits. BAT displays metabolic activity detectable on PET/CT scans, in contrast to WAT, which 

typically exhibits minimal to no uptake. Beige adipose tissue has been observed metabol- 

ically active in mice under certain conditions. Alterations in adipose tissue biodistribution 

are uncommon and have been linked to high-dose corticosteroid use. We present a rare case 

illustrating abnormal FDG uptake in WAT associated with high-dose corticosteroid therapy. 

© 2024 The Authors. Published by Elsevier Inc. on behalf of University of Washington. 

This is an open access article under the CC BY-NC-ND license 

( http://creativecommons.org/licenses/by-nc-nd/4.0/ ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Three types of adipose tissue have been described, brown,
white, and beige [1] . Brown adipose tissue (BAT) can be found
in the anterior cervical, supraclavicular, axillary, and paraver-
tebral tissues [1] . White adipose tissue (WAT) can be found in
the subcutaneous and visceral tissue, beige adipose tissue is a
subtype of WAT and can be found in subcutaneous deposits of
WAT [1] . White adipose tissue main function is to store energy,
while brown adipose tissue regulates temperature [2] . Recent
studies have found that beige adipocytes also play a role in
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regulating temperature but only when exposed to cold or cer-
tain substances [3] . 

Brown adipose tissue can have uptake on 18 F 2-fluoro-2-
deoxyglucose (FDG) positron emission tomography/computer
tomography (PET/CT) but white adipose tissue in normal con-
ditions does not, meaning it is metabolically inactive [4] . As
to beige adipose tissue it has only been metabolically active
after chronic stimulation in mice [2] . In some instances, there
has been an abnormal uptake on FDG PET/CT on WAT that
has been associated to high-dose corticosteroid use [ 4 ,5 ]. We
present a case of abnormal FDG white adipose tissue biodis-
tribution associated to high-dose corticosteroid use. 
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Fig. 1 – Initial staging FDG PET/CT scan. Images obtained 60 min after FDG was administered in the right arm. Blood glucose 
was 79 mg/dL at time of injection. (A) Maximum-intensity projection (MIP) image demonstrated altered radiotracer 
biodistribution in white adipose tissue predominantly in the upper torso. (B and C) Fused PET/CT (B) and attenuation 

corrected PET (C) at the level of the upper abdomen demonstrated increased uptake in the subcutaneous fat. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Case report 

Patient is a 22 year-old female with recently diagnosed pul-
monary blastoma who had undergone lobectomy in October
of 2022. The patient had no prior medical or surgical history.
In February of 2023 the patient was diagnosed with metastatic
brain disease for which she was started on high-dose dexam-
ethasone and chemotherapy. Two months after initiation of
treatment patient presented for outpatient PET/CT for disease
staging. 

The patient fasted for more than 6 hours prior to obtaining
the PET/CT scan, her blood glucose level was 79 mg/dL. Sixty
minutes after FDG injection, the PET/CT scan demonstrated
uptake in the subcutaneous WAT, particularly in the upper
torso ( Fig. 1 ). Increased uptake in the subcutaneous WAT had
an SUVmax of 2.6; with lower uptake in the liver (SUVmax of 1.9)
and aorta (SUVmax of 1.2). 

This altered biodistribution impaired the diagnostic qual-
ity of the PET/CT scan and study was repeated after cessa-
tion of corticosteroids, repeated scan demonstrated resolved
altered biodistribution ( Fig. 2 ) making study optimal for dis-
ease staging. 
Discussion 

Three types of adipose tissue have been described, brown,
white, and beige [1] . Brown adipose tissue can be found in
the anterior cervical, supraclavicular, axillary, and paraverte-
bral tissues [1] . White adipose tissue can be found under the
dermis, intramuscular and between viscera [4] , beige adipose
tissue is a subtype of WAT and can be found in subcutaneous
deposits of WAT [1] . White adipose tissue main function is to
store energy, while brown adipose tissue is much more vascu-
larized and regulates temperature [ 2 ,4 ]. Recent studies have
found that beige adipocytes also play a role in regulating tem-
perature but only when exposed to cold or certain substances
[3] . 

It is well known that in some instances, BAT can be
metabolically active which can be considered a normal vari-
ant, while WAT is metabolically inactive showing little to no
glucose uptake during an FDG PET/CT study [ 4 ,5 ]. Regarding
beige adipose tissue it has only been detected in mice after
chronic stimulation within the inguinal regions with several
modalities that have included FDG PET/CT, Xenon-enhanced
CT and contrast-enhanced ultrasound [2] . 
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Fig. 2 – (A) Maximum-intensity projection (MIP) after 
corticosteroid cessation, demonstrated resolved altered 

radiotracer biodistribution in the white adipose tissue, with 

more conspicuous metastatic lesion in the left clavicle. (B) 
Initial MIP image with altered radiotracer biodistribution 

for comparison. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

BAT uptake can be localized predominantly to the supra-
clavicular, axillary, and cervical regions, in comparison, WAT
has been found to be localized more peripherally in the face
and torso regions predominantly [ 4 ,6 ]. 

Elevated uptake in WAT is very rare ( < 1%), there is no gen-
der or age predilection [4] . This phenomenon has been associ-
ated to medication, primarily high-dose corticosteroids used
for chemotherapy, external steroid use, and secondarily to hy-
poglycemia [4] . This rare association has been attributed to
the effect steroids have on catabolic lipolysis, anabolic lipo-
genesis, and adipogenesis, which consequently release free
fatty acids and are pro-inflammatory, producing an increase
in glycolytic metabolism in the mitochondria which can in-
duce glucose uptake during FDG PET/CT studies [4–7] . This al-
tered biodistribution can obscure active disease as there is de-
creased uptake in the blood pool, as seen on our case, and as
thus, decreased uptake within the disease and its metastatic
lesions [4] . 
Most reported cases with altered biodistribution of radio-
tracer have been linked to high-dose corticosteroid use, with
resolution typically observed following cessation of medica-
tion. Additional causes, including exogenous corticosteroid
use, anti-retroviral medications as well as herbal remedies,
have been identified [4] . Despite diverse etiologies, altered
biodistribution tends to manifest predominantly in subcuta-
neous and visceral fat deposits pertaining to WAT, often af-
fecting regions such as the face, neck and back [ 4 ,6 ,7 ]. 

Our case elucidates the rarity of WAT uptake on PET/CT,
primarily attributed to high-dose corticosteroid therapy. Cor-
ticosteroids induce metabolic alterations in adipose tissue,
stimulate glycolytic metabolism and induce FDG uptake po-
tentially resulting in decreased visualization of target lesions.
Recognition of abnormal WAT uptake is crucial to prevent
false-negative interpretations and ensure accurate disease as-
sessment. 

Patient consent 

Complete written informed consent was obtained from the
patient for the publication of this study and accompanying
images. 

R E F E R E N C E S  

[1] Ziqubu K, Dludla PV, Mthembu SXH, Nkambule BB, 
Mabhida SE, Jack BU, et al. An insight into brown/beige 
adipose tissue whitening, a metabolic complication of obesity 
with the multifactorial origin. Front Endocrinol (Lausanne) 
2023;14:1114767. doi: 10.3389/fendo.2023.1114767 .

[2] Holmes LR, Garside JC, Frank J, Livingston E, Snyder J, Abu 

Khalaf N, et al. In-vivo detection of white adipose tissue 
browning: a multimodality imaging approach. Sci Rep 

2023;13(1):15485. doi: 10.1038/s41598- 023- 42537- 9 .
[3] Sampath SC, Sampath SC, Bredella MA, Cypess AM, 

Torriani M. Imaging of brown adipose tissue: state of the art. 
Radiology 2016;280(1):4–19. doi: 10.1148/radiol.2016150390 .

[4] Wong KK, Sedig LK, Bloom DA, Hutchinson RJ. Shulkin BL 
18F-2-fluoro-2-deoxyglucose uptake in white adipose tissue 
on pediatric oncologic positron emission tomography 
(PET)/computed tomography (CT). Pediatr Radiol 
2020;50(4):524–33 Epub November 27, 2019. 
doi: 10.1007/s00247- 019- 04574- 3 .

[5] Singhal T, Parida GK, Singh P, Kumar P, Emerson R, Agrawal K. 
Steroid-induced activated white adipose tissue detected on 

18 F-FDG PET/CT. J Nucl Med Technol 2024;51(2):158–9 Epub 
May 16, 2023. doi: 10.2967/jnmt.122.265320 .

[6] Staack SO, Rosenthal AC, Cook CB, Yang M. 
Glucocorticoid-induced hypermetabolism in white adipose 
tissue in Cushing syndrome. J Nucl Med Technol 
2020;48(3):285–6 Epub December 6, 2019. 
doi: 10.2967/jnmt.119.237545 .

[7] Hwang DY, Lee JW, Lee SM, Kim S. Causes of (18) F-FDG uptake
on white adipose tissue. Hell J Nucl Med 2016;19(1):7–9 Epub 
March 1, 2016. doi: 10.1967/s0024499100332 .

https://doi.org/10.3389/fendo.2023.1114767
https://doi.org/10.1038/s41598-023-42537-9
https://doi.org/10.1148/radiol.2016150390
https://doi.org/10.1007/s00247-019-04574-3
https://doi.org/10.2967/jnmt.122.265320
https://doi.org/10.2967/jnmt.119.237545
https://doi.org/10.1967/s0024499100332

	White adipose tissue uptake on 18F FDG PET/CT: A case report
	 Introduction
	 Case report
	 Discussion
	 Patient consent
	 References


