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Introduction

Adipocytes include brown adipocytes, beige adipocytes, and white adipocytes{Table 1). In adult
humans, brown adipose tissue (BAT) iz primarily composed of beige adipocytes . The differentiation
of beige adipocytes (browning) is induced by stimuli such as exposure to cold environments or
administration of certain antidiabetic drugs, and they disappear when the siimulus is removed.
Tabla 1 Localization and characteristics of brown, beige and white adipocytes

Brige Adipocyies

BAT was evaluated using fused PET/CT images by two Nuclear medicine specialists with over 20
years of clinical experience. We classifed the BAT distribution patterns according to classification by
Toyama et al.. First, cases with positive accumulation in the supraclavicular or axillary region were
classified as T-type. These patients often exhibited concurrent accumulation in the paravertebral region,
forming a T-shape on maximum intensity projection (MIP) images. Second, cases with positive
accumulation in the cervical or paraveriebral region without supraclavicular or axillary involvement were
clazsified as |-type. Third, cazes with positive accumulation localized to the lipomatous hypertrophy of
the interatrial septum (LHIS) were classified as the LHIS-type (Figure 2). Regardless of thickness,
cases in the interatrial septum region were considered LHIS-positive. The presence or absence of LHIS
accumulation did not affect the classification of T- and |-types. Finally, cases not meeting any of these
classifications were categorized as O°ther -type. Distributions were compared by age (<60 vs. 260
years) and malignancy status.
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Rasult
Manthly cases by age group and distribution type were shown in the Figure 3. We believe this

indicates the expression of BAT in response to cold stimulation.
M o o A G o DR e

In humans, BAT is found in locations such as the interscapular region, perirenal region,supraclavicular
fossa, axillary region, and paravertebral region(Figure 1).

. . Figuine 1. Anatomical locatlions of thefmogenic Sdipocyles in mice and human. voriarees | Figure 3,

(A In redents, inlerscapular BAT and peritenal BAT ane composed of dassical brawn
adipocytes. Beige adipocytes are largely fourd in subculaneous white adipose
Lisswe{WAT) (anterior and inguinal WAT) and are highly recruilable (a process relemad
b &5 “Birowning” of WAT) by carlain external cues.

Manthly cases by age group and distribulion pailern

[B) Adull human BAT is located mainly in the carvical, supraclavieular, and
paraverishral regions. In infants, BAT i found in the inlerscapular and periranal
u - il regions,
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Invwest. 2015,125(2):478-486.

The distribution of BAT patterns was as follows:
In patients <60 years: malignant group T-type 24, l-type 10, LHIS-type 0, O-type 0

non-malignant group  T-type 31, I-type 11, LHIS-type 0, O-type 1
In patients 260 years: malignant group  T-type 9, I-type 16, LHIS-type 20, O-type 4

non-malignant group T-type 14, l-type 11, LHIS-type 3, O-type 0

In patients <60 years, T-type (Figure 4.) predominated in both malignant (24/34) and non-malignant

(31/43) groups. In patients 260 years, atypical distributions (LHIS and Others (Figure 5.)) were more
frequent in the malignant group (24/489) compared with those <60 years (0/34) (Fisher's exact test,
p<0.0001)(Table 3) . Mo significant age-related differences were cbserved in the non-malignant group.

Table 3. Fishars axact tesl, "p<0.0001

Purposa
This study reviews the distribution of BAT/Beige Fat Cell[BFC) cases observed in FDG PET/CT
examinges (malignant and non-malignant) at our institution.

Material and method

This retrospective study was approved by our social medical corporation’s Reserch Ethics Review
Committee (approval number: Gaku-25-0057) and the authors have no COI to disclose. All patients
who underwent FDG PET/CT at our institution between December 2009 and December 2025 were
included in this study. 154 cases were diagnosed with BAT/BFC (83 malignant, 71 non-malignant).

Each patient fasted for over 4 h before FOG administration. Oral diabetic medications and insulin Age Group Typical (T& 1} Atypical {LHIS & O} Tekal
shots were discontinued the day before FDG administration. Patient received 3.7 MBq (0.0001 Ciykg [ 34+ 42 =T a+1= 1 7
of FDG. PET/ CT imaging was performed 60 min after FOG injection using a PET/ICT system 0 and Cver 264 28 = 51 24432 2 "

(Biograph True Point 16/40, Siemens Healthineers, Erlangen, Germany). Folliowing low-dose CT, PET Tolal 126 m 184
was conducted for 20 min.

In the Others category, rare sites included the orbit (n=2)(Figure 6.), lower dorsal esophagus (n=1),
dorsal pancreas head (n=1), and perirenal area (n=1).
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Discussion

In the review by Sidossis et al. on the browning of white adipocytes, in addition to environmental
factors such as cold exposure and exercise, the involvement of cancer cachexia and endocrine
hormones is also mentioned. In the present results, the distribution of BAT to atypical sites observed in
malignant cases aged 60 years and older may reflect the influence of the |atter factors. The presence
of orbital brown adipose tissue, newly identified in this study, may also be explained by the mechanism
of browning of white adipocytes described above.

Caonclusion

In malignant cases, patients aged 260 years showed a significantly higher frequency of atypical
BAT/BFC distributions, particularty LHIS and rare sites. Orbital involvernent was identified in two cases
and has not been previously reported.
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