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Background. This retrospective study was designed to explore the factors relevant to
increased atrial '3F-fluorodeoxyglucose (FDG) uptake in patients with atrial fibrillation (AF)
who had undergone routine whole-body positron emission tomography/computed tomography
(PET/CT) imaging.

Methods and Results. Forty-eight consecutive AF patients (32 persistent, 16 paroxysmal)
were identified from our routine FDG PET/CT database. Twenty-two control subjects were
selected to establish the normal range of FDG uptake (maximum standardized uptake value,
SUV..ax) in target tissues. A target-to-background ratio (TBR) was calculated to determine
abnormal uptake in the atrium and atrial appendage (AA). Univariate comparisons and mul-
tivariate regression analyses were conducted to explore the factors associated with the
increased FDG accumulation in the atrium and AA. Seventeen AF patients, all with persistent
AF, had increased atrial FDG uptake. Most of them (14, or 82.4%) had increased uptake in the
right atrium. Eleven AF patients, 9 with persistent AF, had increased uptake in the AA, and
bilateral AAs were equally involved. Multivariate logistic regression analyses identified that
female gender, persistent AF, and activity in epicardial adipose tissue (EAT) were independent
factors predicting the increased activity of the atrium; also, SUV ., of the left ventricle was
found for the AA. In addition, multivariate linear regression analyses showed that EAT activity
was the only independent variable linearly correlated with the activity of the atrium and AA.

Conclusions. Atrial uptake was present in persistent AF and localized mainly in the right
atrium, whereas bilateral AAs could be equally involved. Multiple factors contributed to the
increased activity in atrium; in particular, the EAT activity was independently correlated with
the activity of the atrium and AA. (J Nucl Cardiol 2020;27:1501-12.)
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Abbreviations

FDG Fluorodeoxyglucose

AF Atrial fibrillation

PET/CT Positron emission tomography/comput-

erized tomography

SUV Standardized uptake value
TBR Target-to-background ratio
AA Atrial appendage

EAT Epicardial adipose tissue
LAVI Left atrium volume index
LA Left atrium

RA Right atrium

ROI Region of interest

See related editorials, pp. 1513-1516, pp.
1517-1520

INTRODUCTION

Some case reports and a retrospective study of atrial
fibrillation (AF) have found increased uptake of 18p_
fluorodeoxyglucose (FDG) in the atria of patients who
had undergone whole-body positron emission tomogra-
phy (PET).'” Under fasting conditions, in which the
routine FDG imaging was conducted, physiologic
uptake in the myocardium was significantly suppressed
and atrial FDG uptake was rarely seen in normal
subjects. Hence, atrial FDG uptake in AF patients is
likely attributable to pathologic mechanisms. Identifica-
tion of the factors relevant to the abnormal uptake may
be beneficial for elucidating the pathogenesis of AF.

Recent advances have revealed that inflammation is
related to the initiation and persistence of AF.>” On the
one hand, inflammation can initiate AF. Inflammatory
cells or mediators have been observed in cardiac tissue,
epicardial adipose tissue (EAT), hematopoietic tissue,
and the systemic circulation.””'* Inflammatory cells and
mediators may induce changes of atrial electrophysiol-
ogy and structure and eventually the occurrence of AF.
On the other hand, AF can generate an inflammatory
response, and elevated inflammatory markers have been
detected during the persistence of AF. Moreover, inten-
sive studies have shown that activated inflammatory cells
exhibit enhanced glucose uptake, which can be detected
by FDG imaging."" Accordingly, it is reasonable to
speculate that the increased atrial uptake of FDG in AF is
representative of or associated with inflammation.

In addition to inflammatory cells, cardiomyocytes
may take up more glucose in conditions of ischemia and
overloading, which have been shown to be present in AF.
Moreover, some other pathologic conditions (diabetes,
malignancy, and so on) and demographic parameters may
be associated with the atrial uptake as well. Therefore, the
aim of this study was to analyze the factors relevant to
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abnormal atrial FDG uptake in AF subjects. In particular,
we intended to investigate the relationship between atrial
FDG accumulation and systemic and local inflammation
as evaluated by FDG PET/CT.

METHODS

Study Patients

This retrospective study was approved by the Institutional
Ethics Committee of Beijing Chaoyang Hospital. Informed
consents were waived owing to the study’s retrospective
nature. In searching our whole-body FDG PET/CT database
(4415 patients) between June 2010 and October 2017, con-
secutive patients with a diagnosis of AF prior to FDG imaging
were identified. The demographic and clinical information
were obtained by reviewing the medical records. Sixty AF
patients were initially identified, but 12 were excluded for the
following reasons: (1) an echocardiogram or other medical
information was not available (9 cases); (2) the patient had a
history of splenectomy (1 case); and (3) there was suspicion of
a metastatic tumor in the spleen (1 case) or lumbar vertebrae (1
case). The diagnosis of persistent AF was confirmed by 24-
hour Holter monitoring or multiple electrocardiographic
(ECG) records; 34 of them had a history of AF, and the
remaining 2 were newly diagnosed. As for patients with
paroxysmal AF, all except one had ECG records showing
paroxysmal AF during hospitalization. The interval between
the latest ECG record and PET/CT imaging was 6 (mean 2-9)
days. None of the remaining 48 patients had undergone radio-
and/or chemo-therapy in the 6 months prior to PET/CT
imaging. Furthermore, a group of control subjects (22 indi-
viduals) was selected from the same database to establish the
normal range of FDG uptake in the atrium and other target
organs/tissues. The inclusion criteria of the control group were
as follows: (1) matched to AF patients for age, gender, body
mass index (BMI), and diabetes mellitus; (2) no history of AF;
(3) no history of cardiovascular disease (coronary artery
disease, congenital heart disease, hypertension, pulmonary
hypertension, and so on); (4) no history of malignancy; and (5)
no malignant or inflammatory findings on PET/CT imaging.

Echocardiography

The echocardiographic results of all patients within 2
weeks of PET/CT imaging were retrospectively reviewed. Left
atrial volume index (LAVI) and right atrial (RA) area were
calculated based on concurrent biplane two-dimensional
echocardiography (Simpson’s method).'>!?

PET/CT Imaging

PET/CT scans were performed on a GE Discovery STE
device using a standard protocol. Patients fasted for 13 to
17 hours (mean 15.0 £ 0.9 hours) and had a blood glucose
level of 111.6 =324 mg/dL before FDG administration.
Whole-body PET/CT scans were obtained 53 to 83 minutes
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Figure 1. Representative axial positron emission tomography/computed tomography (PET/CT)
images showing examples of regions of interest (ROIs) in the left atrial wall with (A) and without
(B) visual uptake, right atrial wall with (C) and without (D) visual uptake, left atrial appendage (E),
right atrial appendage (F), right coronary artery (G), spleen (H), and bone marrow (I).

(mean 68.2 + 8.3 minutes) after intravenous injection of
3.7 MBqg/kg of FDG. CT parameters were as follows:
140 kV, 120 mA, pitch 1.375, 16 x 0.625 mm collimation,
and section width 5 mm. PET parameters were as follows: 2.5
min/bed from the skull base to the upper thighs and 5 min/bed
for head in three-dimensional (3D) mode. Attenuation-cor-
rected PET images (voxel size, 3.9 x 3.9 x 3.3 mm) were
reconstructed from the CT data using a 3D ordered-subset

expectation maximization algorithm (14 subsets, 2 iterations).
Integrated PET and CT images were obtained automatically on
AW VolumeShare2 (GE Healthcare).

Two nuclear physicians (BXC and JYW) discussed the
details for evaluating the PET/CT images together and then
measured the images separately. All of the datasets were
processed twice by one observer (BXC) and once by another
observer (JYW) for the evaluation of intra- and inter-observer
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reproducibility. Both observers were blinded to all other
clinical information. FDG uptake in the atrial wall, atrial
appendage (AA), hematopoietic tissues (spleen and bone
marrow), and EATs were measured, respectively (Figure 1).

Considering the activity of atria and AAs may have
varying pathologic significance, they were analyzed separately.
All of the PET measurements were guided by CT. For atrial
measurement, on each PET and CT registered transaxial
image, a region of interest (ROI) was carefully placed on the
atrial wall showing visible uptake (higher than the activity of
the blood pool). The maximum standardized uptake value
(SUV hax) out of all slices was selected to represent the activity
of the atrium. If no visible uptake could be appreciated, a
circular ROI 5 mm in diameter was placed on the right lateral
wall of the LA at the level of the right inferior pulmonary vein
and on the right lateral wall of the RA at the level of aortic
root. The activity of the AA was obtained by placing a ROI
around the AA on all transaxial sections. Similarly, the
SUV ..« out of all slices was selected to represent the activity
of the AA. To obtain a background value of FDG uptake, a
ROI was placed on the RA cavity and the mean SUV
(SUVnean) Was recorded. Thereafter, a target-to-background
ratio (TBR) was calculated for bilateral atria and AAs,
respectively. A TBR value of AF patients beyond the mean
+1.96 SD of that of control subjects was regarded as
abnormally increased.

To measure the activity of EAT, tissue with Hounsfield
units between -190 and -45 was defined as adipose tissue.
Appropriate ROIs were placed on the adipose tissue adjacent to
the origin of the right coronary artery, and the SUV ., was
recorded.’ Splenic activity was obtained by placing a ROI
around the spleen on all transaxial sections.'*' The average of
SUV,ax values from all of the sections was recorded as the
splenic activity. The activity of bone marrow was measured by
drawing a ROI on a transaxial section of each vertebra from L-
3 to L-5. The average of SUV .« values of the three vertebrae
was calculated to determine the activity of the bone marrow.'>

Additionally, a three-grade scoring system was employed
to evaluate the adequacy of myocardial suppression (Supple-
mentary Figure 1).'® The SUV,.. of left ventricle was
measured as well.

Statistical Analysis

SPSS Statistics (Version 23; IBM) was used to perform
the statistical analysis. A P value < 0.05 was considered to
be statistically significant. Continuous variables were
described as medians, with a 25% to 75% interquartile range.
The normality of distribution was assessed using the Kol-
mogorov-Smirnoff test. Categorical variables were expressed
as absolute numbers or percentages. Variables between
groups were compared using the Student’s 7 test, the Mann-
Whitney U test, the chi-square test, or the Fisher exact test
where appropriate. Spearman’s correlation analysis was
conducted to explore the correlations between the SUV ..
of atrium or AA (the higher SUV ., of bilateral atria or AAs
was selected to represent the individual patient) and related
continuous variables. Intra- and inter-observer reproducibility
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was assessed using the intraclass correlation coefficient
1CO).

To explore the factors relevant to the increased uptake in
the atrium and AA, two multivariate regression models were
employed. First, all variables with a P value < 0.1 from the
bivariate analysis were entered into a multivariate logistic
regression analysis with backward elimination to investigate
the relevant factors predicting the presence of increased
activity in atrium or AA. Since one parameter estimate
(persistent AF) diverges to infinity in the first model, Firth’s
bias-adjusted estimate can guarantee the parameter estimates
being finite when the sample size is small. This statistical
analysis was performed using R version 3.4.3 and package
Logistf.'”'® Second, continuous parameters with a P value <
0.1 from the bivariate analysis were entered into a multivari-
ate linear regression analysis to detect the independent linear
correlation between them and the activity in the atrium or AA.

RESULTS

Patients

The demographic, clinical, and imaging parameters
of the studied population are presented in Table 1. The
included 48 AF patients comprised 36 persistent AF and
16 paroxysmal AF.

No significant differences were found in demo-
graphic data (age, gender, and BMI) between the AF and
control groups. More concurrent diseases other than
diabetes were demonstrated in the AF group. The AF
patients had larger atria bilaterally. Neither blood
activity nor hematopoietic tissue activity was signifi-
cantly different between the two groups. Both FDG
uptake value and the adequacy of myocardial suppres-
sion in the left ventricle were not different between the
AF and control groups. Of interest is that greater EAT
activity was observed in the AF group.

Atrial FDG Uptake

The individual SUV,,, and TBR values of atrium
and AA are presented in Supplementary Table 1.
Patients in the AF group had higher FDG uptake in
the RA and both AAs, whereas the uptake was not
significantly different in the LA. Figure 2 illustrates the
comparison of TBR values of atria and AAs in parox-
ysmal AF, persistent AF, and the control group. Based
on the predefined definition, the cut-off values of TBR
for determining increased atrial uptake were 0.95 for the
LA, 0.84 for the RA, 1.23 for the left AA, and 1.12 for
the right AA. As a result, 17 AF patients (35.4%) were
shown to have increased atrial uptake (Figure 3). Most
of them (14, or 82.4%) had abnormal uptake merely in
the free wall of the RA, whereas 1 had abnormal uptake
in the LA and 2 in both atria. Eleven patients (22.9%)
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AF patients (N = 48) Control subjects (N =22) P value
Male (%) 36 (75) 16 (73) 0.53
Age, years 70 (58-76) 67 (62-72) 0.92
BMI, kg/m? 23.2 (21.4-25.3) 22.7 (21.8-26.4) 0.21
Diabetes (%) 17(35) 8 (36) 0.75
Baseline glucose, mg/dl 98.1 (88.2-130.5) 98.1 (88.2-117.9) 0.87
Hypertension (%) 28 (58) 0 (0) 0.000
Coronary artery disease (%) 10 (21) 0 (0) 0.016
Congestive heart failure (%) 5(10) 0 (0) 0.14
Stroke (%) 6 (13) 0 (0) 0.09
Malignancy (%) 26 (54) 0 (0) 0.000
LAVI, ml/m? 22.2 (14.6-34.9) 16.0 (13.5-18.0) 0.003
RA area, cm? 17.5 (14.7-24.3) 13.6 (12.6-14.6) 0.000
Adequate myocardial suppression 21 (44) 8 (36) 0.38
SUVmax
Left atrium 1.6 (1.5-1.7) 1.6 (1.3-1.8) 0.33
Right atrium 1.7 (1.5-2.6) 1.5 (1.1-1.6) 0.000
Left appendage 2.1 (1.8-2.5) 1.9 (1.5-2.1) 0.013
Right appendage 2.1 (1.9-2.6) 1.8 (1.5-2.1) 0.002
Left ventricle 3.4 (2.0-5.8) 3.0(2.2-7.4) 0.96
Spleen 2.4 (2.1-2.7) 2.1 (1.9-2.3) 0.25
Bone marrow 2.8 (2.4-3.3) 2.4 (2.1-2.9) 0.16
Right coronary artery 1.3 (1.2-1.7) 1.0 (0.8-1.6) 0.006
SUVhean Of blood pool 1.8 (1.6-2.0) 1.8 (1.7-2.1) 0.56
TBR
Left atrium 0.8 (0.8-0.9) 0.9 (0.8-0.9) 0.18
Right atrium 0.9 (0.8-1.6) 0. 8 (0.6-0.9) 0.000*
Left appendage 1.1 (1.0-1.4) 0.9 (0.8-1.1) 0.002*
Right appendage 1.2 (1.0-1.4) 0.9 (0.8-1.1) 0.000*

AF, atrial fibrillation; BMI, body mass index; LAVI, left atrium volume index; RA, right atrium; SUV,qy, maximum standardized
uptake value; SUV, .., mean standardized uptake value; TBR, target-to-background ratio

showed increased FDG uptake in the AA (Figure 4), 5 in
the left, 5 in the right, and 1 in both AAs. Of note, all
patients with increased atrial uptake had persistent AF,
whereas 2 of 11 patients with abnormal uptake in the
AA had paroxysmal AF.

Variables Related to FDG Uptake

Six variables (gender, age, type of AF, LAVI, RA
area, and SUV,,, of EAT) were identified from the
univariate analyses to be statistically different (P < 0.1)
between AF patients with and without increased atrial
uptake (Supplementary Table 2). Multivariate logistic
regression analyses demonstrated that three factors
(female gender, persistent AF, and EAT activity) inde-
pendently predicted the increased activity in atria

(Table 2). As to AAs, five variables (congestive heart
failure, LAVI, RA area, SUV ., of LV, and SUV ., of
EAT) were statistically different (P < 0.1) in univariate
analysis (Supplementary Table 3), and one factor
(SUVax of the LA) remained significant after multi-
variate regression analyses (Table 2).

Multivariate linear regression analyses demon-
strated that SUV .. of EAT was the only factor
independently associated with the activity of the atrium
and AA (Table 3 and Figure 5).

Reproducibility

Supplementary Table 4 presents the reproducibility
of FDG uptake measurements. Both intra- and inter-
observer comparisons showed excellent reproducibility
in all of the measurements (all ICC > 0.8).
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Figure 2. Comparisons of target-to-background ratio (TBR) values among patients with persistent
atrial fibrillation (AF), paroxysmal AF, and controls (A, left atrium; B, right atrium; C, left atrial

appendage; D, right atrial appendage).

DISCUSSION

The present study first explored the factors relevant
to the atrial FDG uptake in patients with AF. Although
the pathologic mechanism could not be clarified by this
study, the characteristics of patients with abnormal FDG
uptake and several factors related to the abnormal
uptake were detected. First, atrial uptake was observed
mainly in persistent AF and in the RA, whereas bilateral
AAs could be equally involved. Second, the activity of
EAT was independently correlated with the activity of
the atrium and AA.

Characteristics of Atrial FDG Uptake

Several characteristics of atrial FDG uptake in AF
were found. Of interest, we found that abnormal atrial

uptake existed only in persistent AF, suggesting that AF
induces atrial activity rather than the opposite. In
comparing persistent AF with paroxysmal AF, elec-
troanatomic mapping and histologic studies showed that
patients with persistent AF had larger LAs, lower atrial
voltage, slower atrial conduction, shorter cycle length,
and greater atrial fibrosis than those with paroxysmal
AF." Presumably, the abnormal atrial FDG uptake
reflects a certain pattern of abnormal atrial substrate
during the progression of AF.

Another characteristic was that most of the atrial
uptake took place in the RA; the LA was rarely involved.
It is well known that the LA and left AA are predom-
inantly responsible for the initiation of fibrillary activity
and thrombosis, which is rare in the RA and right AA.
The specific reason for this is unclear. Observational
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Figure 3. Axial positron emission tomography (PET) images of 17 atrial fibrillation (AF) patients
with increased atrial uptake (arrows indicate abnormal uptake).

studies on AF have demonstrated that the LA has a more
extensive matrix and subendocardial remodeling than the
RA,?*?!' suggesting that the RA is better protected than
the LA. Accordingly, the accumulation of FDG mainly in
the RA may be explained by the advanced fibrotic burden
in the LA, which cannot extract FDG.

Furthermore, this study found that the distribution
pattern and relevant factors were different in the atrium
and AA, which indicated that they may have different
pathologic mechanisms and clinical significance. The AA
is prone to thrombosis and is closely involved in stroke
and other thromboembolic events;22 therefore, the prog-
nostic value of FDG uptake in the atrial wall and AA
needs to be separately considered in the future studies.

Inflammation and Atrial Activity

Recent advances have revealed that inflammation is
related to the initiation and persistence of AF.®™®
Activated inflammatory cells have been shown to take
in more glucose; in particular, physiologic uptake within
the myocardium was largely suppressed under fasting

conditions. Therefore, atrial FDG uptake in AF patients
may be attributed to the enhanced infiltration of inflam-
matory cells. Our patients were instructed to maintain a
prolonged fast of at least 12 hours prior to the admin-
istration of FDG. A prolonged fast has been reported to
be more effective in suppressing physiologic uptake.”***
However, whether the atrial FDG signals observed were
localized to the inflammatory cells requires further
pathologic study.

A novel finding in our study was that the activity of
EAT was linearly correlated with the activity of the
atrium and AA. There is no fascial boundary between
the EAT and atrial myocardium, and the EAT contains
numerous autonomic ganglion and progenitor cells.?
The EAT was therefore the source of inflammatory
cytokines and myofibroblasts, which produced the
extracellular matrix. Previous studies have shown that
patients with AF had a larger and deeper EAT compared
with patients without AF.?**® Using PET/CT, Mazurek
et al. reported that AF individuals had higher FDG
activity in the EAT than non-AF individuals.’ However,
the relationship between atrial activity and EAT activity



1508 Xie et al
Atrial activity in atrial fibrillation

Journal of Nuclear Cardiology®
September/October 2020

6.5

Figure 4. Axial positron emission tomography/computed tomography (PET/CT) images of 11
atrial fibrillation (AF) patients with increased uptake in the atrial appendage (arrows indicate

abnormal uptake).

has not been previously reported. Similar to Mazurek’s
study, we also found increased activity in the EAT and
further demonstrated that this was correlated with the
atrial activity. This finding suggests a link between the
activity of the EAT and atrium in AF, pointing to the
possibility that a local inflammatory burden in the EAT
may lead to localized atrial inflammation.

Joseph et al. have reported that as the ‘‘incubator’’
for monocytes, the activity of hematopoietic tissue
(spleen) is more elevated in AF participants than in
controls.'® However, the difference in splenic activity

did not reach significance between AFs and controls in
our study. Moreover, many studies have reported higher
levels of inflammatory markers (C-reactive protein) in
the systemic circulation in AF subjects.”’' Regret-
tably, C-reactive protein was measured in only some of
the patients in our study, and we found no linear
correlations between the level of C-reactive protein and
the SUV . of atria or AAs (Supplementary Figure 2).
The discrepancies in the analyses of hematopoietic
tissues and circulation markers between the present and
prior studies warrant further exploration.
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Table 2. Multivariate logistic regression analyses of variables predicting the enhanced activity in

atrium and atrial appendage

Variable Odds ratio 95% CI P value

Atrium
Male — 242 — 20.82to — 4.48 0.02*
Age, years 0.08 — 0.01 to 0.19 0.07
Persistent AF 3.31 0.89 to 8.31 < 0.001*
LAVI, ml/m? — 0.08 — 0.19 to 0.00 0.06
RA area, cm? 0.15 — 0.07 to 0.44 0.18
SUVhax of RCA 2.47 0.16 to 5.33 0.04*

Atrial appendage
Congestive heart failure 5.55 0.29 to 41.5 0.323
LAVI, ml/m? 0.95 0.87 to 1.04 0.265
RA area, cm? 1.09 0.91 to 1.15 0.674
SUV.x of LV 1.19 1.01 to 1.41 0.002*
UV hax of RCA 2.14 0.14 to 32.0 0.579

LAVI, left atrium volume index; RA, right atrium; SUV .., maximum standardized uptake value; LV, left ventricle; RCA, right

coronary artery

Table 3. Univariate and multivariate linear regression analyses of variables correlated with the activity

in atrium and atrial appendage

Univariate linear

regression Multivariate linear regression
r P value B £ SE (95% Cl) P value Adjusted R?

Atrium 0.225

Age, years 0.112 0.44 0.015 +0.013 — 0.011 to 0.041 0.255

LAVI, ml/m? 0.191 0.19 —0.017+£ 0.014 — 0.046 to 0.012 0.238

RA area, cm? 0.163 0.26 0.038 + 0.036 — 0.035to0 0.112 0.296

SUVhax of RCA 0.245 0.093 1.39 + 0.375 0.635 to 2.146 < 0.001
Atrial appendage 0.387

LAVI, ml/m? 0.336 0.02 — 0.01 £0.01 —0.029 to 0.009 0.29

RA area, cm? 0.279 0.06 0.036 + 0.024 0.012 to 0.083 0.13

SUVhax of LV 0.384 0.007 0.015 + 0.024 - 0.033 to 0.063 0.54

SUVpax of RCA 0.593 0.000 1.183 £ 0.295 0.587 to 1.778 < 0.001

LAVI, left atrium volume index; RA, right atrium; SUV,,.., maximum standardized uptake value; LV, left ventricle; RCA, right

coronary artery

Other Factors Related to Atrial Activity

In the present study, patients with AF had larger
atria than controls; more importantly, patients with
increased activity in the atrium and AA had even larger
atria than those without. Atrial size is correlated with the
atrial pressure,’” which may induce enhanced atrial FDG
uptake.33 However, consistent with Fujii’s observation,
although the LA was dilated as well, abnormal FDG
uptake was located mainly in the RA. This result

supports the multiple mechanisms of atrial FDG uptake
in AF.

Previous studies have revealed that atrial ischemia
can induce atrial fibrillation and vice versa.”* Whether
ischemia contributes to increased atrial FDG uptake
cannot be determined from the current study. Further
study to clarify the relationship between ischemia and
atrial FDG uptake in AF is needed.

This study observed a relationship between LV
FDG uptake and the activity of AA. However, the LV
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Figure 5. Linear correlation analysis between the maximum standardized uptake value, (SUVmax)
of epicardial adipose tissue (EAT) in right coronary artery and that of atrium (A) and atrial
appendage (B). Linear correlation analysis between the TBR of EAT in the right coronary artery
and the TBR of atrium (C) and atrial appendage (D).

uptake is heterogeneous under conventional fasting
conditions, and physiological uptake can not be exclu-
ded. Therefore, this issue need to be further studied
employing effective strategies to suppress myocardial
physiological uptake.

Limitations

Restricted to its retrospective nature and small size,
this study has several limitations. First, we cannot
determine the pathologic or histologic properties of
abnormal FDG uptake in the atrium. Second, the enrolled
patients were selected from among those who underwent a
whole-body PET imaging procedure mainly for oncologic
evaluation. Although the demographic characteristics and
concurrent diseases were comparable between patients
with and without atrial uptake, etiologies other than AF

that may result in abnormal atrial FDG uptake could
not be excluded.” Third, although a prolonged fast
(>12 hours) was employed in our imaging protocol,
physiologic FDG uptake in atrial myocardium may not
be suppressed completely. Numerous studies have
analyzed the characteristics of myocardial FDG uptake
in routine FDG/PET imaging and have explored more
efficient strategies to suppress physiologic uptake for
inflammatory or ischemic imaging;™> however, these
had focused only on the left ventricle. An appropriate
imaging strategy for atrial FDG imaging is not readily
available. Fourth, in this cross-sectional study, the
causal relationship between atrial FDG uptake and AF
could not be explored. To elucidate these issues, a
prospective study exploring the methodology, patho-
logic features, and clinical significance of atrial FDG
uptake in AF patients is under way at our institution.
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CONCLUSIONS

This study demonstrates that enhanced uptake of
FDG in the atria is present in persistent AF, localized
mainly in the RA, whereas bilateral AAs could be
equally involved. Multiple factors contribute to the
increased atrial activity, and the EAT activity was
independently correlated with the activity of the atria
and AAs. Since inflammation has been considered an
important mechanism in the genesis and perpetuation of
AF, further studies exploring the pathologic features and
clinical significance of elevated atrial activity are
warranted.

NEW KNOWLEDGE GAINED

Increased activity of EAT, a marker of localized
inflammation, was independently associated with the
enhanced FDG uptake in atrial wall and AA in AF
patients.
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