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Myocardial ischemia with non-obstructed coronary arteries (INOCA)
and myocardial infarction with non-obstructed coronary arteries
(MINOCA) involve several different pathophysiological mechanisms,
such as coronary plaque erosion or rupture, microvascular dysfunction,
vasospasm, and supply demand mismatch (1).

A topic of great interest is the identification of cardiovascular (CV)
imaging markers that might correlate with the risk of ischemia in non-
obstructive coronary artery disease (CAD) [1].

The recent technological advances in coronary computed tomogra-
phy angiography (CCTA) allow evaluation of anatomical markers
beyond the degree of coronary artery stenosis, including atherosclerotic
high-risk plaque (HRP) features as low attenuation, positive remodeling,
napkin ring sign and spotty calcifications [2].

The epicardial adipose tissue (EAT), is a metabolic active fat depot
enclosed by visceral pericardium and surrounding the coronary arteries
[3].EAT has an important interplay with the heart [4], and an increased
EAT volume associated with the release of pro-inflammatory cytokines
seems to correlate with a higher risk of coronary atherosclerosis and
microvascular dysfunction [5]. For these reasons, the pathological role
of increased EAT volume is an intriguing current topic of research
(Fig. 1). However, the association between increased EAT volume and
myocardial ischemia remains unclear [6,7].

In the current issue of IJC Heart & Vasculature, Khan et al. evaluated
the association between EAT volume and CV risk factors, inflammation,
left ventricular mass index (LVMi), coronary calcium score, demand-
induced myocardial ischemia, and coronary artery plaque volume and
vulnerability [8].

They selected 125 patients (median age: 63 years, women: 58%)
from the Micro CAD (Myocardial Ischemia in Non-obstructive coronary
artery Disease) study which includes patients with symptomatic chronic
coronary syndrome and non-obstructive CAD (<50% diameter stenosis).

All patients underwent non-contrast cardiac CT, CCTA, echocardi-
ography and myocardial contrast dobutamine stress echocardiography.
EAT volume was measured from non-contrast cardiac CT and the par-
ticipants were clustered into two groups respectively with low (<125
ml, n = 82 patients) and high EAT volume (>125 ml, n = 43 patients).

The main results of the study were the following: clustering of > 3 CV
risk factors, increased LVMi, inflammation and positive remodeling,
were significantly more frequent among patients with high EAT volume
and, in a multivariable analysis, LVMi and positive coronary remodeling
remained independently associated with high EAT volume, although
coronary calcium score, plaque burden and presence of demand
myocardial ischemia were not statistically different between the groups.
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These findings allow some important considerations.

First, the study confirms the association between high EAT volume
and CV risk factors, increased LVMi and inflammation. These results
reinforce the role of EAT as a prognostic and risk stratification factor for
CV disease. In a meta-analysis of twenty-nine articles comprising 19,709
patients, increased EAT volume was associated with higher risks of
cardiac death, myocardial infarction, coronary revascularization, and
major cardiovascular events [9].

Second, Khan et al. demonstrated a significant association between
increased EAT volume and positive plaque remodeling. It should be
noted that in a recent meta-analysis of nine articles comprising 3772
patients, increased EAT volume was associated with the presence of HRP
features [10], thus suggesting that EAT evaluation should integrate
assessment of established CT coronary markers of HRP [2].

Furthermore, it is necessary to specify that the value of EAT volume
measured by CT, although performed with the use of dedicated software,
changes according to the attenuation thresholds chosen for recognition
of the EAT (normally between —45 HU and —195 HU).

Moreover, the EAT attenuation can be decreased (more negative) in
case of hypertrophic and hyperplastic fat deposits or on the contrary it
can be increased (i.e. “less negative™) in cases of fibrotic and inflamed fat
deposits [2].

In addition, it would be useful consider the EAT volume indexed to
the patients’ body surface area or body mass index, in order to achieve
more specific thresholds [2].

Third, in the present study a correlation between EAT volume and
inducible myocardial ischemia was not found, possibly because of small
sample size and lack of comprehensive assessment of INOCA endotypes.
In fact, the diagnostic pathway of INOCA and MINOCA patients should
include invasive coronary function testing, in order to identify the
INOCA endotype (i.e. microvascular dysfunction, vasospasm) and to
provide tailored therapy [1,2]. Recent articles showed the correlation
between increased vascular-specific EAT volume and the peri-coronary
adipose tissue volume (which represent a part of the larger EAT depot)
with coronary artery spasm and significant coronary ischemia detected
respectively by provocative challenge and fractional flow reserve testing
[6,11,12]. Thus, Coronary spasm represents another possible presenta-
tion of inflammation-mediated coronary artery disease [12] but it could
be missed on standard stress testing, and, if suspected, it should be ruled-
out by invasive intracoronary pharmacological challenge [13]. These
findings could be biologically plausible because the EAT near to the
coronary artery may exert a paracrine effect, emphasizing the possible
role of inflammation and vasoreactivity also in the absence of
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Implications of epicardial adipose tissue as risk factor, prognostic marker and target for therapy.
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Fig. 1.

obstructive coronary atherosclerosis [14] and in stable coronary artery
disease [15].

Lastly, it should be noted that the EAT volume can be assessed
routinely by non-contrast cardiac CT examination [3]. This finding is not
trivial. With a single prospective cardio-synchronized CT scan without
the use of contrast medium and with a very low radiation dose, could be
evaluated the coronary calcium score and, in addition, the EAT volume
improving the CV risk stratification of the patient, thus allowing a more
accurate cardiovascular risk stratification [4]. Moreover, a main limi-
tation could be represented by the absence of standardized EAT volume
normal values, since definitions and cut-offs significantly vary across
different studies [9].

However, studies like this by Khan et al. should stimulate research in
this field, in order to promote a “CCTA mindset” approach which should
aspire to a more comprehensive assessment beyond the solely evaluation
of the degree of coronary stenosis.

In conclusion, CT assessment of EAT volume could represent a
“friend” in the evaluation of cardiovascular risk and in the assessment of
challenging conditions such as INOCA and MINOCA, but could be a “foe”
if it is not considered in the context of other clinical and imaging fea-
tures. The contribution of EAT in the occurrence of demand-type
myocardial ischemia remains to be elucidated.
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