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Case Report: Brown Fat Accumulation of Tc-99m
Macroaggregated Albumin in a Lung Perfusion Study in a
Patient With Multiple Lung Arteriovenous Malformations

and Right-to-Left Shunting

Wael Marashdeh, MD and Richard L. Wahl, MD

Abstract: An 18-year-old man was preoperatively assessed for a

varicocele and found to be hypoxemic. A Tc-99m macroaggregated

albumin lung perfusion scan showed right-to-left shunting, evidenced

by increased radiotracer uptake in the brain, kidneys, thyroid gland, and

bilateral supraclavicular areas, a typical location for brown adipose

tissue. Chest computerized tomography angiogram study showed supra-

clavicular fat density areas and multiple pulmonary arteriovenous

malformations.

The authors report a rare case of brown fat visualization on a lung

perfusion scan in a patient with right-to-left shunting, likely because of

increased perfusion to activated brown adipose tissue.

(Medicine 94(42):e1820)

Abbreviations: AVM = arteriovenous malformation, BAT = brown

adipose tissue, CTA = computerized tomography angiogram, FDG

= flourodeoxyglucose, MAA = macroaggregated albumin, SPECT

= single photon emission tomography.

INTRODUCTION

B rown adipose tissue (BAT) is type of adipose tissue that has
a role in thermogenesis, especially in neonates and young

children during cold exposure, by aging BAT becomes white
adipose tissue; however, a lesser amount of persistent brown fat
is present in adults, which also has a some role in energy
metabolism, in the last decade due it to common use of F-18
fluorodeoxyglucose (FDG) BAT is commonly seen on these
scans, especially in the supraclavicular, axilla, and paraverteb-
ral regions; however it can also be seen adjacent to visceral
organs in the mediastinum and abdomen. In cases of cold

exposure, BAT becomes activated and ultimately becomes
more apparent on F18 FDG scans.1,2,3,4

METHODS
No Institutional Review Board approval was requested

because such approval is not required for single case reports
at the Johns-Hopkins Medical Institution. No consent was
obtained because this publication contains no identifiable
information.

This publication methodology included review of the
electronic medical record and review of the available images
for our case.

Patient Information
An 18-year-old patient was preoperatively assessed and

found to be hypoxemic. The patient was investigated by a chest
computerized tomography angiogram (CTA) and a Tc-99m
macroaggregated albumin (MAA) lung perfusion study to
evaluate for possibility of arteriovenous malformations (AVMs)
within the lung.

Diagnostic Findings
The findings on an anterior perfusion view of the head and

upper chest using Tc-99m MAA shows increased radiotracer
uptake in the brain, thyroid, and bilateral supra-clavicular
regions (Fig. 1). It has been demonstrated previously that in
the presence of shunting in the lungs, a portion of the Tc-99m
MAA particles bypass the lung capillary circulation and appear
in the systemic circulation.5,6,7,8

The uptake in the supra-clavicular region is presumed to be
brown fat because of its location and anatomic correlation with
the expected location of BAT.9,10

A chest CTA image shows an AVM in the right lower
lobe (Fig. 2). Other axial slices showed multiple AVMs. The
multiplicity of these lesions suggested a diagnosis of hereditary
hemorrhagic telangiectasia, which was subsequently treated
successfully by vascular embolization, which improved the
patient’s hypoxemia.11,12

A coronal chest CTA image shows structures that have fat
density in the supraclavicular regions as shown in (Figure 3);
these areas of well-perfused fat correspond to the areas of Tc-99
MAA accumulation seen on the perfusion scan and likely
represent areas of BAT perfusion because of brown fat activation.

DISCUSSION
Brown adipose tissue uptake has been demonstrated pre-

viously with multiple radiotracers, such as Tl-201 chloride, I-
123 metaiodobenzylguandine, Tc-99m sestamib, F-18 and H-3
FDG, H-3 L-methionine, and H-3 thymidine. The regions of
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BAT uptake in these radiotracers are usually the supraclavicular
and paravertebral adipose tissues 13,14. The available images we
have, however, show only Tc-99m MAA accumulation in the
supraclavicular adipose tissue with no definite evidence of
accumulation in the paravertebral adipose tissues, which if
present may be obscured by the lung activity.

Although we do not have a single-photon emission com-
puted tomography image to show the accumulation of Tc-99m
MAA in the supraclavicular brown fat, it can be considered that
the supraclavicular region of uptake on the perfusion images is a
site of brown fat accumulation of Tc-99m MAA because of the
typical location and the presence of fat tissue in the supracla-
vicular region as shown on the chest CTA coronal image
provided.

The presence of intrapulmonary shunting causing uptake
in highly perfused organs including activated brown fat may be
an important factor that allowed visualization of the activated
brown fat in the supraclavicular regions in this patient. Given
the fact that the examination was performed in a summer month
(August) and although we do not have information regarding the
environment surrounding the patient during the examination
day, we believe the brown fat uptake is attributed to the
presence of metabolically active brown fat with increased
vascularity, which is mainly because of young age (18 years
old) with the possibility of being because of a surrounding cold
environment less likely.

Although the shunt fraction should have been estimated for
this study, it was not calculated because the clinical concern was
to evaluate for the presence of pulmonary embolism and the
images were sufficient to suggest the diagnosis of intrapulmonary
shunting.

We report a rare case of Tc-99m MAA accumulation in
BAT in the supraclavicular region, which will help resolve
diagnostic dilemma’s in the future if a similar case is encoun-
tered.
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FIGURE 1. This is a perfusion scan using Tc-99 macroaggregated
albumin of the head and upper chest showing uptake in the brain,
thyroid gland, and bilateral supraclavicular regions (arrows).

FIGURE 2. This is a representative slice of a chest computerized
tomography angiogram showing one of the multiple arteriove-
nous malformations (arrow) detected on the study.

FIGURE 3. This is a coronal image of a chest computerized
tomography angiogram showing fat tissue in the supraclavicular
regions bilaterally (arrows).
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