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Pericardial and 
Epicardial Fat (EF)

• Nomenclature, 
Anatomy

• Imaging by Echo 
& other modalities

• Pathophysiology
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Paracardial fat

Pericardial fat

•Visceral fat depot with same origin as 
intra-abdominal fat

•Produced by epicardium

•Most abundant location:
-base of the heart
-AV and interventricular grooves
-LV apex
-Coronary arteries & veins
-RV, esp free wall

A. Coronal section of heart showing 
abundant epicardial fat in the right 
AV sulcus where a cross-section of 
the RCA is seen (arrow). The RV free 
wall also contains a variable amount 
of epicardial fat that helps outline 
the pericardium. Note abundance 
of paracardial fat at the angle 
between the pericardium and 
diaphragm anteriorly.

B. Parietal pericardium is well 
delineated by the pericardial fat on 
the anterior diaphragmatic surface 
and epicardial fat over the RV.

C. The LV contains little epicardial fat, 
resulting in poor visualization of the 
pericardium in this area on imaging.
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•Mechanical: Protects coronary arteries, veins, 
lymphatics, nerves
• Thermogenic: brown fat
•Metabolic

- In contact with myocardium, coronaries, sharing same 
microcirculation and direct cross-talk

- Unique transcriptome enriched in genes for ECM 
remodeling, inflammation, immune signaling, 
thrombosis and apoptosis

- Fatty acid metabolism
- Very active endocrine organ: proinflammatory and 

anti-inflammatory adipokines, cytokines, fibrokines



10/31/2018

4

• PLAx: RV free wall @ end-systole along midline of  ultrasound 
beam, perpendicular to aortic annulus

• PSAx: as above, perpendicular to IVS at chordae/pap muscle tip
• Median values: 7mm (men) , 6mm (women)
• High risk: 9.5mm (men), 7.5mm (women)

Epicardial Fat: Regression with Rx

Epicardial 
Fat: CT

Gaborit. Compr Physiol 2017

Thin pericardium 
separates fat layers
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Epicardial 
Fat: CMR

Gaborit. Compr Physiol 2017

Areas traced for each 
slice are summed and 
multiplied by slice 
thickness for fat 
volume
• Epicardial fat (C-B)
• Paracardial fat (D-C)

•Coronary artery disease
•Atrial fibrillation
•Metabolic syndrome
• Insulin resistance
•Type 2 diabetes
•Hypertension
•Obesity 
•Obstructive sleep apnea
•Fatty liver (NAFLD)
•………etc
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• 527 pts undergoing first coronary angiogram
• Epicardial fat measured by echo – RVFW, end-diastole, PLAx+PSAx

• Epicardial fat thickness >3mm was independent predictor of CAD 
(OR 3.4; 95% CI 2.2-5.2, p,0.001)

• Prospective population-based cohort of 4093 participants (age 59 
years, 47% male) free of CVD

• Epicardial fat volume by CT 
• 130 developed fatal or nonfatal CHD over 8.0±1.5 years
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Direct infiltration of adipocytes
within human atrial myocardium

Peri-atrial fat on CMR

Sinus rhythm Sinus rhythm Paroxysmal AF Persistent AFAF

• 273 pts: 76 in sinus rhythm, 126 paroxysmal AF,  71 persistent AF
• Epicardial fat volume using CT

• Association independent of age, sex, BMI, HTN, DM, LAE, LVEF, VHD

• 3217 participants (mean age, 51±10 yrs; 48% women) 
• MDCT for epicardial, intrathoracic and visceral adipose 

tissue volumes
• 54 had confirmed diagnosis of AF

Age/sex 
adjusted

P AF risk factor 
adjusted

P BMI 
adjusted

P

Epicardial 1.30 0.02 1.28 0.03 1.28 0.04
Intrathoracic 1.12 0.41 1.13 0.40 1.09 0.61
Visceral fat 0.84 0.97 0.82 0.82 0.83 0.34
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Epicardial Fat & Pericardial Disease
• Mimics pericardial effusion

• Mimics masses
• May cause constriction?
• May ↑ risk of recurrent pericarditis  

EAT Effusion
Location Anterior Posterior
Lucency Stippled, may be brighter 

than myocardium
Echolucent

Motion With myocardium None
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• Epicardial fat is an active organ with a unique 
physiological relevance because of anatomic 
proximity myocardium and coronary arteries. 

• Biomarker of ↑ risk for multiple metabolic and 
CV conditions, and has prognostic value

• Can be imaged by Echo but more adequately 
by CT or CMR

• Modifiable and potentially a Rx target


