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Association between Epicardial Adipose Tissue and Atrial Fibrillation

ZHOU Xu-hui, LIN Ling, GAO Ying, YAN Chao-gui, LI Shu-rong, LI Zi-ping*
(Department of Radiology, The First Affiliated Hospital, Sun Yat-sen University, Guangzhou 510080, China)

Abstract: [Objective] The purpose of this study was to investigate the association between epicardial adipose tissue (EAT) and
atrial fibrillation (AF). [Methods] Epicardial adipose tissue volume (EATV), left atrium-esophagus fat thickness (LA-ESOFT) and
left atrium volume (LAV) were measured using multi—detector row computed tomography in 64 patients: 34 patients with AF and 30
patients in sinus thythm (SR). [Results] Patients with AF had significantly more LA-ESOFT compared with patients with SR (1.69 +
0.71 mm vs 1.06 £ 0.70 mm, P < 0.05). LAV of the AF goup was significantly larger than that of the SR group[ 140.0(101.5,170.5)
mL vs 97.0(86.8,112.5) mL,P < 0.05]. Although patients with AF had more EATV compared with patients in SR (123.81 + 48.02
mL vs 103.64 + 35.40 mL,P > 0.05), there was no significant difference between two groups. Analyzed by logistic regression model,
LA-ESOFT was associated with AF  (Odds Ratio:3.470;95% confidence interval;1.242-9.717) after adjustment of the baseline
variables and this association was completely independent of left atrial enlargement. [ Conclusions] LA-ESOFT probably was
independently associated with AF regardless of traditional risk factors including age, body mass index (BMI), and left atrial
enlargement.
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Table 1 Comparison of baseline characteristic of patients

between atrial fibrillation group and sinus rhythm group

AF SR P
Male 25(73.5) 23(76.7) 0.772"
Age/years 54.5(44.0,59.5) 63.5(50.8,68.5) 0.006%
BMI/ (kg/m?) 25.14 £3.39 23.86 +2.40 0.088"
EATV/mL 123.81 +48.02 103.64 + 35.40 0.063"
LA-ESOFT/mm 1.69 £ 0.71 1.06 + 0.70 0.001%
LAV/mL 140.0(101.5,170.5) 97.0(86.8,112.5) <0.001?
Hypertension 24(70.6) 11(36.7) 0.007"
Diabetes 15(44.1) 5(16.7) 0.018"
Hyperlipidemia ~ 18(52.9) 15(50.0) 0.814"
CAD 4(11.8) 5(16.7) 0.732%

Data are expressed as mean + SD, as n(%) or as median (P25,
P75); CAD:coronary artery disease ;1)Chi-square tests;2)Wilcoxon

rank sum tests ; 3 ) unpaired student t tests ;4)Fisher, s exact test
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Fig.1 3-D reconstructed image of EAT of a 64—year—old
male patient with AF

Software automatically calculated EAT volume is 158 mL.
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Fig.3 Enlargement of the upper right image in Fig.2
Measurement of the minimal LA -ESOFT at short axis of middle
left atrium (ASC—AO; ascending aorta; PA: pulmonary artery; LA
left atrium; DES-AO. descending aorta; LA-ESOFT: left atrium -

esophagus fat thickness; star: esophagus).

A AR ST 4 22 5% (P <0.05);AF 4l
LAV (mL) 3¢ SR #H 3% K [140.0 (101.5,170.5) vs
97.0(86.8,112.5) |, A 8] Lt AP HE G T2 R/
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Fig.2 Measurement of LA-ESOFT

A. vertical long axis. B short axis of left atrium. C; VR image. D horizontal long axis.
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Table 2 Univariate linear regression analysis of the
association between pericardial fat(1 mL )and baseline

variables in patients with atrial fibrillation

b(95%CI) P

Male 16.22(-21.94,54.38) 0.393
Age 2.586(1.397,3.774) <0.001
BMI/ (kg/m?) 7.937(3.712,12.162) 0.001
LAV/mL 0.448(0.109,0.787) 0.011
Hypertension 45.356(11.728,78.984) 0.01
Diabetes 38.869(7.548,70.19) 0.017
Hyperlipidemia 25.783(-7.057,58.623) 0.12
CAD 48.67(-1.210,98.55) 0.55

(P<0.05), AF 483 EATV (mL)% SR 213 i
(123.81 + 48.02 vs 103.64 + 35.40) , {H £ [f] L 48
2257 (P>0.05),

TEAL 64 9] 23 hiz H Logistic Bl HY
FEPSE T RL A TS, 40T /R LA-ESOFT 5 AF
KA (0dds Ratio:3.470;95% confidence interval ;
1.242-9.717) , /] LA K ZEFS ] T FEZE P = i $2
N ,LA-ESOFT #3411 1 mm, & AF f9HE3# 2R
HEOINATAY 3.47 £i5 LAV 5 AF &4 A ¢ (0dds
Ratio:1.037;95%  confidence interval;1.010 -
1.065), AT LA R 7EJRAEILLL N R AU RTHE T, LAV
BEHAIN 1 mL, A AF BPERSZ ARG INET Y 1.037

(~7
Ho

3 4 ik

AL GERHIFIE 45 S iR LA-ESOFT J& AF &
Az AN ST A DGR 2R R FRATT TR SR 5R ] P R
DLARGE , [ AN—2 58 25 R 7R LA-ESOFT J& 7
SE AR BMI AL BT ARSI 2R 5 5 AF
RAEMKCHEER , SARRE S350,

[ AT 7 25 SR S 609% 38 & B B i o 5 1R
FEARSCT AR BE AR T L ZUANH BEAE R et
FEM T, 3 R 3 4306 R A I R Wi ik 2 R AR
PORCIZE AR R A, EAT VR AR B
AU —R 5y, MR L AL IS ik
BT B, HA W R TR AE B E T 0L
FGEEAR I k-5 | 7 A R A B AR B AR L0 RS
R B A BEALIAR 2 4, (HBOR R 2 11

WFFREE RSO MERAE,, A OERAOIR Y
H A %O ER, X b 8RO IS R
T RVEAA AR ZE O P WU R T A, gF— 2
FWISIETE b7 B A AL AL b A E AR 00 AL
Chekakie %5 U HF 58 A1 Thanassoulis 252 A8 AfF 5%
BRI NR I 25 AR B Bk A= S DIAH G

ARG 7 B B2 S8 O R IR 7 A AR S
ORI, AELC R R W 25 R 5 B Y e A= T
M, 5 A3 B R A5 R T A —F, I AT
FE 50 A AR 75O JIE 26 T8 43 A5 A 1 S FA- A Ak
ZRBRA K, Sacks FFL WA AT T Z2 0T
S5 RO ARG D A B EAEA [ AR Z M A 7R
K225, S BMI & A R RE 5 45 X & i AH
KA A IRANAFAEZE 5

SO IR TH A [R] DX 3800 il g 7 L 220 AN 58 4 AH
o, Herr 3 A DI 7 # b & A RIS IR 2 N o3
SVANE T2 o i 2 T B T S sh kRIS it sh ik 2
] T B ORR 2200 3 2Z 8] LA B b s e ORI A o0
P 2Z 18], 3ok 6 DX sl o Ji IR M PN il 52 SRl 228 DA 32 4
55 55 B A A SR A AR OGP BT IS B A S
& Batal 55 50T | BRSO By — B 58 8] B A 1D
HJEFEAN  FE0 BTt sl ik 20 s - = 3 kR iy
B 5 A5 XS AR 7 R A 5 B Bk AR s
AHICME A 5% 48 Al /s A 0 B — 178 g g ] iR
FE B DR A MBS AHDC IR R, T A s B
AR SN2 6 UL T B AL AR A Ll - i B
O ATRENL T 220 e e BE S T, el 2 b st il
HDK LG, Jar O I AR 7 2H 22 530 ) 5 PR A Joit
LA T LA WTUAT oA S 7 2% A o P RE
PEAR B ALE] . SCHERHGE —H 7O Il RS A AR
() ARG B St SRR, IR CRP KF
Kol AR BB EEAR P EIER T R AL R RS
P B A LR RIS, VR X — B4 0 J A AT
A SR EIIER TR R AR T A G, AR
20 o Jl Bl X SR T A 25 Btk R R i, A
PR R AR C A HGE , XS 45 SRR e
O 55 S Bl DXl 77 20 2R 2 AR n mT REAE P B A8
Lot pr R A HEAEH], A=A
JIHUESES

Jo B e A EL AR O 2 ) 22 o B A BRAIL ], AR
R T A DA K AR SR A5 R
INZE 0 Ty 2 R RO B B R A 1 g — ST A DG A
IS0 R, 5k iiE —8



314 IR A (A B4R

535 &

IO =2 B BT 28 Sy I o Jo i 7 2 AR
FIAS ) DXl R AR D P2 B AR A0 T R 3 T B, A
HAAE S AT JCB  J0 e 55 F M 8B 4 5 1
{EUHLA AN RESR At — 5 i LT T WS A L
JESS BE, i EL AL R TR S T R A
PEATARECH AN, B A S R AN . MR #
WA 2 I A A AR A B B b o (E R T2 As (]
Sy HET BRI SRR AT AT —E BREE , IR
Z SRR CT A = 3 B 145 1 [R PR A BRI | =5
)3 1R 2 oK G, BC5 D RE s KAy Jm Ab 2T
Al 002 0 e X0 JEL IR W5 2 A s o A, B
MDCT I JE R 7 A A AR G iy B AR 12

AW ST A R IR TR 70 Dy - 18 ) B g 17
JREREAR R RE R Dy BUA AR ST A OGN R, (R T
[ B NEEAS ST, 4598 0/ AT VE R A
WFFEE— RSt

% 3k

[1] Sacks HS, Fain JN. Human epicardial adipose tissue: a
review[ J]. Am Heart J, 2007, 153(8): 907-917.

[2] Wong CX, Abed HS, Molaee P, et al. Pericardial fat is
associated with atrial fibrillation severity and ablation
outcome[J]. J Am Coll Cardiol, 2011, 57 (17):1745-
1751.

[3] Tsao HM, Hu WC, Wu MH, et al. Quantitative analysis
of quantity and distribution of epicardial adipose tissue
surrounding the left atrium in patients with atrial
fibrillation and effect of recurrence after ablation[J]. Am
J Cardiol, 2011, 107(10) . 1498-1503.

[4] Nagashima K, Okumura Y, Watanabe I, et al.

Association between epicardial adipose tissue volumes on

3 —dimensional reconstructed CT images and recurrence

of atrial fibrillation after catheter ablation [J]. Circ J,
2011, 75(11): 2559-2565.

[5] Batal O,
epicardial adiposity and atrial fibrillation [J]. Circ
Arrhythmia Electrophysiol, 2010, 3(1): 230 - 236.

[6] WangTJ, Parise H, Levy D, et al. Obesity and the risk
of new—onset atrial fibrillation[J]. JAMA, 2004, 292
(9): 2471 - 2477.

[7] Miyasaka Y, Barnes ME, Gersh BJ,

trends in incidence of atrial fibrillation in Olmsted

Schoenhagen P, Shao M, etal. Left atrial

et al. Secular
County, Minnesota, 1980 to 2000, and implications on

the projections for future prevalence [J]. Circulation,

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

2006, 114(9). 119-125.

Pou KM, Massaro JM, Hoffmann U, et al. Patterns of
abdominal fat distribution: the Framingham Heart Study
[J]. Diabetes Care, 2009, 32(9). 481-485.

Rosito GA, Massaro JM, Hoffmann U, et al. Pericardial
fat, visceral abdominal fat, cardiovascular disease risk
factors, and vascular calcification in a community—based
sample; the Framingham Heart Study [J]. Circulation,
2008, 117(9) . 605-613.

Frustaci A, Chimenti C, Bellocci F, et al. Histological
substrate of atrial biopsies in patients with lone atrial
fibrillation[ J ]. Circulation, 1997, 96(9): 1180-1184.

Al Chekakie MO, Welles CC,
Pericardial fat is independently associated with human
atrial fibrillation[ J |. J Am Coll Cardiol, 2010, 56(10):
784-788.

Thanassoulis G, Massaro JM, O“Donnell CJ,

Metoyer R, et al.

et al.
Pericardial fat is associated with prevalent atrial
fibrillation;  the Framingham Heart Study [J]. Circ
Arrhythm Electrophysiol, 2010, 3(4) . 345-350.

Smith HL, Willius FA. Adiposity of the heart: A clinical
study of one hundred and thirty six obese patients [J].
Ann Intern Med, 1933, 52(9). 911-931.

Duflou J, Virmani R, Rabin I, et al. Sudden death as a
result of heart disease in morbid obesity [J]. Am Heart
J, 1995, 130(9) : 306-313.

White CM, Sander S, Coleman CI, etal. Impact of
epicardial anterior fat pad retention on postcardiothoracic
surgery atrial fibrillation incidence: the AFIST-III Study
[J]. J Am Coll Cardiol, 2007, 49(8): 298-303.

Bruins P, te Velthuis H, Yazdanbakhsh AP, et al.

Activation of the complement system during and after
cardiopulmonary bypass surgery: postsurgery activation
involves C —reactive protein and is associated with
postoperative arrhythmia[J]. Circulation, 1997, 96(8):
3542-3548.

Asim Mahar MA.

Biancari F, Meta —analysis of

randomized trials on the efficacy of posterior
pericardiotomy in preventing atrial fibrillation after
coronary artery bypass surgery[J]. J Thorac Cardiovasc
Surg, 2010, 139(5). 1158-1161.

Heyer CM, Kagel T, Lemburg SP, et al. hypertrophy of
the interatrial septum; a prospective study of incidence,
imaging findings, and clinical symptoms [J]. Chest,

2003, 124(8): 2068-2073.
(%8 Euek)



