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a b s t r a c t

Our aim was to evaluate the role of traditional versus newer markers of obesity, in risk assessment of
CAD. 50 consecutive ACS patients and 20 controls were enrolled.Visceral and Subcutaneous fat (VFAT and
SFAT) analysis was done using multi-slice abdominal MRI. Syntax score was calculated from coronary
angiogram. In our study, BMI and Waist/Hip ratios showed poor correlation with Syntax score. VFAT and
SFAT showed strong correlation with Syntax score (p-0.01,0.03) and a more significant correlation was
noted with their areas at L3-L4 levels (p-0.01,0.05). Statistically significant ROC- area under curve was
observed with Indexed SFAT.
© 2020 Cardiological Society of India. Published by Elsevier B.V. This is an open access article under the

CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

In the recent decades, the prevalence of obese patients has been
increasing in an overwhelming proportion. Undoubtedly, increased
adiposity leads to the worsening of all cardio vascular diseases and
coronary artery disease, conspicuously.1 At the same time, there has
been a mention of obese patients doing well compared to their
leaner counterparts, also known as the “obesity paradox.”2 But the
correlation of visceral fat, subcutaneous fat, Body Mass Index (BMI)
and Waist Hip ratio (WHR) to Syntax score in coronary angiogram
has not been studied well.

Magnetic Resonance Imaging (MRI) can be considered as a gold
standard for the estimation of abdominal adiposity and has similar
accuracy to CT scan.3 It has a high acceptance rate, being radiation
free, not necessitating any pre-medications or contrast. Also, being
an objective assessment there is less inter-observer variation and
the images can be re-evaluated or verified at a later date.
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2. Methodology

Fifty consecutive patients with ACS (NSTEMI/STEMI) were
enrolled in the study. Abdominal MRI of twenty patients with no
clinical, electrocardiographic or echocardiographic evidence of
Coronary Artery Disease (CAD), who took this test for other reasons,
were taken as controls. Traditional markers of obesity like BMI and
WHR were measured using standardized equipments under strict
supervision.4,5 Visceral and Subcutaneous fat (VFAT and SFAT
respectively) analysis was done using multi-slice abdominal MRI
(1.5T GE MRI), obtained using a T1-weighted fast-spin echo pulse
sequence (TR 322 ms, TE 12 ms). A breath-hold sequence (z15 s
per acquisition) was used to minimize the effects of respiratory
motion on images and the measurements were done offline by two
observers. Syntax score was calculated from the coronary angio-
gram, for all cases by two observers and differences if any were re-
evaluated and confirmed.

Statistical analysis was done using SPSS version 20. A student's-t
test was used to evaluate the differences between high vs. low
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Table 1
SFAT/VFAT groups and Mean Syntax scores.

SFAT VFAT Mean Syntax

Normal Normal 9
High Normal 14
Normal High 17
High High 23
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VFAT-SFAT sub-groups and categorical variables were compared
using Chi-square test.
3. Results

The mean age of study population was 59 years. Out of the fifty
subjects, 50% (n ¼ 25) had diabetes, 54% (n ¼ 27) had systemic hy-
pertension, 6% (n ¼ 3) had renal disease and 30% (n ¼ 15) were
smokers.10% (n¼5)patientshadnon-obstructiveCADonangiogram.

On the basis of 20 control patients and data from a previous
study, VFAT of >150 cm2 and SFAT of >190cm2 were considered as
cut-offs for excess body fat.6 When analysed across the groups, BMI
and WHR showed poor correlation with Syntax score. Subcutane-
ous fat and visceral fat showed a strong correlation with Syntax
score (p-0.03, 0.01) (Table 1). Subcutaneous fat and Visceral Fat at
the L3-L4 level showed a more significant correlation with CAD
severity (p-0.05, p-0.01). Our subjects with normal BMI had higher
VFAT-SFAT levels and surprisingly had the highest Syntax scores.

ROC curve plotted for various obesity markers showed a sta-
tistically significant ROC e area under curve for Indexed Subcu-
taneous Fat (Fig. 1).

Patient sub-group with VFAT more than 150 cm2 and SFAT more
than 190 cm2 were found to have statistically significant increase in
their mean Syntax scores when compared to patients with lower
values(Fig. 2).
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Fig. 1. Receiver operating characteristic (RO

Fig. 2. Correlation of mean VFAT and S
4. Discussion

In our study, there was a lack of correlation between BMI or
WHR with CAD severity, which was similar to the findings by Parsa
et al7 In the latter study of 414 patients, it was demonstrated that
there was an inverse correlation between BMI and severity of
coronary artery disease. Similarly, in a study of 928 patients by
Rubinshtein et al,8 a negative correlation was found between high
risk coronary anatomy and obesity, whereas other comorbidities
like diabetes, dyslipidemia and male gender had a good correlation
with CAD severity. Likewise Niraj et al9 studied the relationship
between BMI and extent of CAD, which was assessed using Duke
score and demonstrated a paradoxical association between the two.
We found that there was poor correlation between WHR and CAD
severity, in contrary to the study by Parsa et al, where they could
demonstrate good correlation between the two.

The relationship of BMI and coronary atherosclerosis has always
been controversial. Although it may seem reasonable that obese
patients are more prone for severe CAD, multiple studies have
shown a paradoxical relationship. The reason may be, inability of
BMI to precisely identify harmful fat deposits. In our group of pa-
tients with established CAD, sub-group with normal BMI were
found to have higher levels of visceral and subcutaneous fat. This
was distinct from the study by Gadekar et al,10 which showed a
modest linear correlation for BMI and VFA in males.

Based on our study, VFAT >150 cm2 seems to be a promising
surrogate marker for presence of severe CAD. If this can be vali-
dated in a larger heterogeneous population, VFAT values can be
used as an excellent target for future therapeutic interventions.
Comparably, in publications by Nakamura et al13 and Ahn et al,14

they observed that visceral fat area correlated significantly with
the severity of coronary stenosis even in sub-sets of patients
without CAD.
C) curve for various obesity markers.

FAT with Syntax scores (p- 0.01).
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In a recent publication by Tanaka et al,11 they concluded that
higher SFAT and lower VFAT inversely correlated with severity of
coronary artery plaques in asymptomatic patients without history
of CAD. Correspondingly, in a study by Otagiri, et al12 it was found
that visceral fat accumulation revealed by higher visceral fat/sub-
cutaneous fat ratio could be a more important risk factor for severe
CAD, unlike our observations. However, we found a modest linear
correlation of both VFAT and SFAT to the extent of CAD.

The findings in our study are distinct when compared to the
previous studies which analyzed abdominal adiposity and CAD
severity. It could be due to the difference in body fat distribution
and fat composition in Indian patients. In contrast to other studies,
our study enrolled patients having established CAD, which might
also have contributed to the unique findings.

Our study had some limitations. It was a single centre study. The
sample size was statistically sufficient to analyze the correlation of
obesity markers with CAD. However, it was not sufficient to analyze
the sub-groups of patients according to the BMI. A larger study
needs to be planned to validate these findings in the various sub-
groups of BMI. Other confounding factors need to be studied in
detail.
5. Conclusion

Estimation of VFAT and SFAT definitely has an edge over the
conventional markers of obesity in estimating CAD severity. Tech-
niques like MRI make abdominal fat estimation easy, accurate and
safe. Our findings need to be confirmed in a larger population for
validating this tool as a predictor of CAD severity.
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