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Background: Pericoronary artery coronary tissue (PACT) is a type of epicardial fat that can reflect the 
state of the coronary artery (inflammation, etc.). However, it cannot be reasonably and efficiently utilized 
in routine computed tomography (CT) examination. The aim of this study was to use artificial intelligence 
(AI) software to analyze coronary computed tomography angiography (CCTA) and measure the coronary 
perivascular fat attenuation index (FAI) of patients. The relationship between FAI and the occurrence of 
coronary adverse events and the degree of coronary stenosis were further analyzed.
Methods: This study involved patients who experienced CCTA in West China Hospital, Sichuan 
University, from January 2012 to December 2012. These patients were followed up to 2020 and classified 
according to the occurrence of coronary adverse events and the degree of stenosis of the lumen. For all 
patients, AI software was used to analyze the CCTA images of patients, and the FAI of 3 coronary arteries, 
the left anterior descending artery (LAD), the left circumflex artery (LCX), and the right coronary artery 
(RCA), was measured. Moreover, the relationship between FAI and patients with different degrees of 
coronary stenosis and adverse coronary events was determined.
Results: Comparisons between any 2 groups showed that the differences in the FAI among the 4 groups for 
the LAD were significant (all P values <0.05). There were no significant differences between the group with 
less-than-moderate stenosis (Mb) without adverse events and the group with moderate-or-above stenosis (M) 
with no adverse events for the LCX (P>0.05). For the remaining groups, FAI values exhibited statistically 
significant differences (P<0.05). According to the degree of lumen stenosis, the patients were divided into 
groups according to LAD, LCX, and RCA and the sum of the 3 vessels. There were significant differences 
in coronary FAI among the groups with different degrees of lumen stenosis for the sum of the 3 vessels, the 
LAD, and the LCX (P<0.05).
Conclusions: FAI can reflect the state of the coronary artery, which is related to inflammation of the 
coronary lumen. Moreover, there is a relationship between FAI and the degree of stenosis in the coronary 
lumen: the narrower the coronary lumen is, the higher the FAI around the lumen.
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Introduction

Coronary atherosclerotic heart disease (CAHD) has serious 
adverse effects on human health. Previous research has 
shown that monitoring and improving the risk factors for 
coronary heart disease can significantly reduce the mortality 
of patients and improve their quality of life (1).

Pericoronary adipose coronary tissue (PACT) is a type of 
epicardial fat primarily found surrounding the adventitia of 
the 3 primary branches of the coronary artery (2). Research 
indicates that PACT and coronary atherosclerosis have an 
interactive relationship (3) and that PACT can influence 
the progression of CAHD (4). Efforts have been made to 
detect early changes in coronary atherosclerosis through the 
visualization of alterations in fat attenuation around blood 
vessels using coronary computed tomography angiography 
(CCTA) (5). The perivascular fat attenuation index (FAI) 
is a recently proposed quantitative measure. The FAI is 
computed by evaluating the weighted mean attenuation of 
adipose tissues encompassing voxels [ranging from –190 to 
–30 Hounsfield units (HU)] situated within radial proximity 
from the outer boundaries of blood vessels having equal 
diameters (6).

Postprocessing algorithms embedded in user-friendly 
software interfaces are being widely used. This automatic 
workflow ensures both reproducibility and efficiency in the 
measurement of the image-derived quantitative parameters, 
which constitute the prerequisites for conducting medical 
imaging research with accuracy and precision. In previous 
studies on the quantitative analysis of pericoronal fat, 
manual delineation was used; however, the manual method 
is inefficient, involves inevitable measurement errors, and 
has poor stability and repeatability. Consequently, previous 
studies have primarily focused on measuring the local 
volume and thickness of the PACT.

To address the limitations associated with the quantification 
of the FAI, Siemens Healthineers has developed a software 
solution that uses machine learning algorithms. These 
algorithms enable automated measurement of the FAI and 
have been integrated into a systematic 4-step segmentation 
process. The first step involves the characterization of the 
heart and its anatomy using a machine learning approach 
developed by Zheng et al. (7). This step uses marginal 

space learning and steerable features to accurately identify 
the heart and its structures. The second step focuses on 
isolating the heart, employing a model- and data-driven 
approach also developed by Zheng et al. (8). This approach 
incorporates information pertaining to specific regions of 
interest relating to blood vessels for isolating the heart, 
which is the key to subsequent analysis. The third step, 
which involves robust centerline extraction, is critical 
for ensuring accurate measurements and is implemented 
using advanced techniques. In the fourth step, the inner 
and outer vessel walls are segmented. The process of inner 
wall segmentation involves ray-casting followed by Markov 
random field graph analysis with convex priors (9). To 
achieve outer vessel wall segmentation, an adaptive self-
learning edge model is used, combining 3D and 2D active 
contour models (10). These algorithms are currently 
regarded as the best-performing fully automatic approaches 
in their respective areas, as demonstrated in the Rotterdam 
Coronary Challenge leaderboard (8). Rigorously evaluated, 
they have proven capable of providing efficient and 
accurate performance. By integrating these algorithms into 
a streamlined workflow with user-interaction elements to 
avoid any flawed measurement, Siemens’ software provides 
an enhanced and efficient approach to FAI quantification 
in medical imaging (11). This study aims to measure FAI 
using AI automation and analyze the relationship between 
FAI and different degrees of stenosis CAHD and coronary 
adverse events, which has been rarely explored by previous 
researchers. We present this article in accordance with the 
STROBE reporting checklist (available at https://qims.
amegroups.com/article/view/10.21037/qims-23-326/rc).

Methods

Population

This study retrospectively analyzed the data of 395 patients 
who had undergone CCTA examinations at West China 
Hospital, Sichuan University. The patients included in the 
study met the following inclusion criteria: (I) underwent 
CCTA between January 2012 and December 2012 for 
reasons including coronary heart disease, chest pain, 
myocardial infarction, revascularization therapy, and death 
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from heart disease; and (II) follow-up until September 2020.
The patient exclusion criteria were as follows: (I) patients 

who died from all causes other than non-heart-related 
diseases; and (II) patients whose image postprocessing 
analysis with AI software was hindered due to issues with 
image quality, such as motion artifacts, breathing artifacts, 
or stent artifacts.

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013) and was approved 
by ethics board of West China Hospital, Sichuan University. 
Individual consent for this retrospective analysis was waived.

Basic clinical information of the patients

During the CCTA examination, age, sex, and smoking 
history were recorded. Within a week after the CCTA 
examination, all patients underwent fasting venous 
blood collection for the assessment of blood glucose, 
total cholesterol, low-density cholesterol, high-density 
cholesterol, and triglyceride levels. The presence or absence 
of coronary adverse events was recorded at this time and 
during follow-up. Adverse coronary events were defined 
as coronary heart disease readmission, revascularization, 
myocardial infarction, and patient death due to CAHD. 

CCTA scan performance

A 128-slice dual-source CT (DSCT) scanner (Somatom 
Definition Flash; Siemens Healthineers, Erlangen, 
Germany) was used for image acquisition, and retrospective 
electrocardiographic gating was used for heart-related 
motion elimination.  

The imaging parameters were as follows: slice thickness 
of 0.6–0.75 mm; for patients with a body mass index (BMI) 
value below 25, a tube voltage of 100 kV and a tube current 
of 220 mAs were used, whereas for patients with a BMI 
value of 25 or higher, a tube voltage of 120 kV and a tube 
current of 300 mAs were applied. In total, the majority 
of CCTAs were performed with a tube voltage of 120 kV 
(n=300, 76%), and the remaining 95 (24%) were at 100 kV. 
The scanning range started from 1 to 2 cm below the point 
where the trachea splits into 2, and it extended down to the 
surface of the diaphragm, covering all the coronary arteries. 
The contrast protocol involved administering 20 mL of 
saline for testing, followed by iodine contrast (1–1.5 mL/kg) 
(Ultravist, Bayer, Leverkusen, Germany), and finally, 20 mL 
of physiological brine. The injection flow rates used were 6, 
5, and 4 mL/s. The scan was triggered when the attenuation 

reached 100 HU in the ascending aorta.
Image postprocessing involved transferring the images, 

including the best diastolic and best systolic images, to 
a workstation (Extend Brilliance Workstation, Philips 
Medical Systems, Best, The Netherlands) for processing 
and reconstruction. The reconstruction parameters used 
were as follows: a slice thickness of 0.75 mm, an interval of 
0.5 mm, and a matrix size of 512×512.

Stenosis of the coronary arteries on CCTA

Three experienced radiologists with more than 5 years 
of work experience were chosen to analyze the CCTA 
images of the patients according to the Coronary Artery 
Disease Reporting and Data System criteria. The degrees of 
coronary artery stenosis were categorized into 6 levels: not 
visible (0%), minimal (1–24%), mild (25–49%), moderate 
(50–69%), severe (70–99%), and occluded (100%) (12).

Measurement of FAI around the coronary artery

The postprocessing analysis of coronary CCTA images 
was carried out using software equipped with an automatic 
workflow (Siemens research prototype, CT Coronary 
Plaque Analysis ,  software version 5.0.2,  Siemens 
Healthineers). This software was used to obtain the FAI 
values for all patients.

The volume of interest for measuring pericoronary FAI 
was defined as a region extending radially from the vessel 
wall. This region had a length equal to the diameter of the 
vessel and covered 40-mm segments of the proximal left 
anterior descending artery (LAD), left circumflex artery 
(LCX), and right coronary artery (RCA). To avoid unwanted 
effects of the aortic root, the initial 10-mm segment of the 
RCA and the left main (LM) coronary artery, were excluded 
from the analysis (6,13). Fat tissue within these volumes 
of interests were defined as voxels value with attenuation 
between –190 and –30 HU (Figure 1). Finally, the FAI 
values, or the averaged CT attenuation of this fat tissue 
(Figure 2), were automatically calculated by the software. 
Simultaneously, 3 measurements of the same blood vessel 
were recorded, and the average value was taken to ensure 
the reliability and repeatability of the measured data.

Statistical analysis

All statistical analyses and result plotting were performed in 
IBM SPSS software 20.0 (IBM Corp., Armonk, NY, USA). 
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Figure 1 DICOM data were imported into AI software which automatically performed iterative reconstruction. AI, artificial intelligence.

Figure 2 The vascular segment was determined and measured, and the FAI value was calculated with the software. FAI, fat attenuation 
index.
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The data are presented as the average ± standard deviation 
(x±S). Analysis of variance (ANOVA) was employed to assess 
the variations in the FAI among the groups in the LAD, 
LCX, and RCA, while the Bonferroni method was used for 
pairwise comparison correction among multiple groups. A 
1-sided P value ≤0.05 indicated statistical significance. In 
the study, the clinical parameters affecting patients with 
coronary heart disease were adjusted by covariance analysis. 
This correction aimed to eliminate biases arising from 
individual factors, enabling a more precise assessment of the 
efficacy of AI functions in analyzing FAI, various degrees of 
coronary artery stenosis, and their association with adverse 
events related to CAHD in clinical settings. 

Results

Population and baseline clinical characteristics

Based on the inclusion and exclusion criteria, a total of 338 
patients were included in this study (as shown in Figure 3). 
These patients were categorized based on whether they 

experienced adverse coronary events during the follow-up 
period and whether the stenosis in any of their coronary 
arteries was moderately severe or higher. As a result, the 
patients were classified into 4 groups: those with less-
than-moderate stenosis and no adverse events (Mb without 
adverse events), those with less-than-moderate stenosis 
but with adverse events (Mb with adverse events), those 
with moderate or above stenosis, and no adverse events (M 
without adverse events), and those with moderate or above 
stenosis and experiencing adverse events (M with adverse 
events). The baseline characteristics of these patients are 
presented in Table 1.

The differences in sex or smoking status among the  
4 groups were not significantly different (all P values >0.05). 
However, there were notable differences in age (P<0.001). 
The differences in blood glucose, total cholesterol, and 
high-density cholesterol among the 4 groups of patients 
were significant (all P values <0.05) (Table 1), but the 
differences in low-density cholesterol and triglycerides 
among the 4 groups were not significant (P>0.05).

Figure 3 Patient selection flowchart. CCTA, coronary computed tomography angiography.

Confirmed patients who underwent CCTA 
examination in 2012 (n=395)

Excluded
(1) Patients who died from non-heart-related diseases (n=29)
(2) Patients whose images cannot be post-processed (n=28)

Enrolled in this study (n=338)

Yes No

With adverse events (n=165) Without adverse events (n=173)

Yes No

Moderate or above 
stenosis (n=80)

Less than moderate 
stenosis (n=85)

Moderate or above 
stenosis (n=85)

Less than moderate 
stenosis (n=88)

Yes No

Whether the patients had adverse 
coronary events during follow-up

Whether the stenosis of any coronary 
arteries was moderate or above 

Adverse events No adverse events 
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Relationship between coronary FAI and adverse coronary 
events

Parts of vessels and branches were not evaluated among 
the 338 patients because of poor image quality (such as 
motion, breathing, and stent artifacts) and could not be 
recognized by AI software or undergo 3D reconstruction. 
Ultimately, 338 LADs, 337 LCXs, and 333 RCAs were 
evaluated. As shown in Table 2 and tested through ANOVA, 
statistically significant differences in FAI values were 
observed among the 4 groups for LAD, LCX, and RCA 
(P<0.001). Comparisons between any 2 groups showed 
that the differences in the FAI among the 4 groups for the 
LAD were significant (all P values <0.05). There were no 
significant differences between the Mb without adverse 
and M without adverse groups for the LCX (P>0.05). And 
for the remaining groups, FAI values exhibited statistically 
significant differences (P<0.05). There were no significant 

differences in FAI between the Mb without adverse events 
and M without adverse events groups or between the Mb 
with adverse events and M with adverse events groups in 
the RCA (P>0.05); however, the differences in FAI between 
the remaining groups were significant (P<0.05).

The blood glucose, total cholesterol, and high-density 
cholesterol levels and age of these patients were used as 
covariates. After the influence of these factors’ effects were 
excluded through covariance analysis, significant differences 
in FAI values among the 4 groups persisted for LAD, LCX, 
and RCA (Table 3).

Table 4 displays the distribution of FAIs among various 
groups and their corresponding results. The findings 
indicated a significantly greater occurrence of FAI <–40 in 
the group experiencing coronary adverse events compared 
to the group without such events.

In our other analysis of moderate-to-mild coronary 

Table 1 Baseline characteristics of 338 patients with different degrees of coronary artery stenosis

Variable
Mb without adverse 

events (n=88)
Mb with adverse 

events (n=85)
M without adverse 

events (n=85)
M with adverse  
events (n=80)

Basic clinical data

Age (years) 61.25±9.36 65.01±12.43 68.78±11.60 71.14±8.98

Sex (male:female) 48:40 47:38 55:30 56:24

Smoking history (yes:no) 32:56 31:54 35:50 39:41

Biochemical indicators

Fasting blood-glucose (mmol/L) 5.80±1.74 5.66±1.41 7.03±3.36 6.54±2.20

Total cholesterol (mmol/L) 4.63±1.07 4.13±1.05 4.21±1.13 4.52±1.49

Low-density (cholesterol mmol/L) 2.63±0.83 2.42±0.87 2.51±0.93 2.70±1.38

High-density cholesterol (mmol/L) 1.41±0.45 1.33±0.39 1.28±0.36 1.21±0.33

Triglycerides (mmol/L) 1.76±1.66 1.39±0.88 1.42±0.78 1.72±1.10

Numerical variables are expressed as the average ± standard deviation. Mb, less-than-moderate stenosis; M, moderate-or-above stenosis.

Table 2 Relationship between coronary FAI and adverse coronary events

Coronary 
artery 
branch

Mb without adverse events Mb with adverse events M without adverse events M with adverse events
F P

n x S n x S n x S n x S

LAD 88 −45.04 4.13 85 −39.35 5.88 85 −42.93 3.97 80 −37.07 6.78 38.22 <0.001

LCX 88 −36.51 4.11 84 −33.75 5.36 85 −36.40 5.57 80 −31.14 6.62 18.04 <0.001

RCA 87 −44.74 6.55 84 −41.71 7.54 82 −44.48 6.70 80 −40.53 8.80 6.45 <0.001

FAI, fat attenuation index; Mb, less-than-moderate stenosis; M, moderate-or-above stenosis; S, standard deviation; LAD, left anterior 
descending artery; LCX, left circumflex artery; RCA, right coronary artery.
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artery stenosis, there were slight differences in data due to 
changes in follow-up times and included patients, but the 
final results nonetheless confirmed that the FAI of patients 
with coronary adverse events was significantly higher than 
that of patients without coronary adverse events (14).

Coronary FAI and coronary lumen stenosis

According to the degree of lumen stenosis, the patients were 
divided into groups according to the LAD, LCX, RCA, and 
the sum of the 3 vessels (TV).

There were significant differences in coronary FAI 
with different degrees of lumen stenosis of the TV, LAD, 
and LCX (P<0.05) (Table 5). In a comparison of any  
2 groups, a notable distinction in coronary FAI was observed 
between the severe and moderate groups in TV (P<0.05). 
Nonetheless, for the remaining groups in TV, there were 
no statistically significant differences observed (P>0.05). 
Significant differences in coronary FAI were evident 
between the severe group and the not visible, minimal, and 
moderate groups in the LAD and LCX (P<0.05). However, 
no statistically significant differences were found among the 

Table 3 Comparison of FAI in each group excluding the influence of blood parameters

Coronary 
artery 
branch

Mb without adverse events Mb with adverse events M without adverse events M with adverse events
F P

n x S n x S n x S n x S

LAD 88 −44.99 4.18 85 −39.38 5.93 85 −42.90 3.99 80 −37.07 6.78 34.13 <0.001

LCX 88 −36.44 4.12 84 −33.76 5.42 85 −36.46 5.58 80 −31.14 6.62 18.31 <0.001

RCA 87 −44.70 6.63 84 −41.91 7.50 82 −44.56 6.70 80 −40.53 8.80 7.09 <0.001

FAI, fat attenuation index; Mb, less-than-moderate stenosis; M, moderate-or-above stenosis; S, standard deviation; LAD, left anterior 
descending artery; LCX, left circumflex artery; RCA, right coronary artery. 

Table 4 Difference in FAI composition ratio between each group

FAI

Mb without adverse events, 
(n=88) [%] 

Mb with adverse events,  
(n=85) [%] 

M without adverse events, 
(n=85) [%] 

M with adverse events,  
(n=80) [%] 

LAD LCX RCA LAD LCX RCA LAD LCX RCA LAD LCX RCA

<−50 9 [10] 0 [0] 17 [20] 2 [2] 0 [0] 14 [17] 5 [6] 2 [2] 11 [13] 0 [0] 0 [0] 15 [19]

−40 to −50 71 [81] 15 [17] 52 [60] 40 [47] 10 [12] 34 [40.5] 54 [64] 19 [23] 53 [65] 34 [42.5] 7 [9] 31 [39]

−30 to −39 8 [9] 67 [76] 18 [20] 35 [41] 55 [65] 34 [40.5] 26 [30] 57 [67] 16 [20] 36 [45] 43 [54] 23 [29]

>−30 0 [0] 6 [7] 0 [0] 8 [10] 19 [23] 2 [2] 0 [0] 7 [8] 2 [2] 10 [12.5] 30 [37] 11 [13]

FAI, fat attenuation index; Mb, less-than-moderate stenosis; M, moderate-or-above stenosis; LAD, left anterior descending artery; LCX, 
left circumflex artery; RCA, right coronary artery.

Table 5 Comparison of FAI among groups with different degrees of stenosis of the coronary arteries

Coronary 
artery 
branch

Not visible Minimal Moderate Severe
F P

n x S n x S n x S n x S

TV 562 −39.64 7.38 156 −39.49 8.23 144 −40.65 5.92 146 −38.02 8.28 3.12 0.025

LAD 147 −42.04 5.87 56 −41.86 7.53 68 −41.27 4.41 4.41 −38.68 6.23 5.13 0.002

LCX 218 −34.86 5.59 52 −34.06 6.82 32 −36.06 4.94 35 −31.69 6.05 3.89 0.009

RCA 197 −43.14 7.32 48 −42.59 7.58 44 −43.05 6.81 44 −42.04 9.63 0.28 0.840

FAI, fat attenuation index; S, standard deviation; TV, sum of the 3 vessels; LAD, left anterior descending artery; LCX, left circumflex artery; 
RCA, right coronary artery.
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other groups in the LAD and LCX (P>0.05). There were 
no significant differences in FAI among the 4 groups with 
different degrees of stenosis in the RCA (P>0.05).

The composition of the degrees of lumen stenosis in the 
LAD, LCX, and RCA is shown in Table 6. 

(I) The χ2 test was used to compare the proportion 
of different degrees of stenosis in the lumens 
of 3 blood vessels, which revealed a statistically 
significant difference in the proportion of different 
degrees of stenosis in the lumens of the 3 blood 
vessels (χ2=39.80; P<0.001). 

(II) After pairwise comparison through χ2 segmentation, 
it was found that there were statistically significant 
differences in the proportion of different degrees 
of stenosis between the LAD and LCX, as well as 
between the LAD and RCA (P<0.01). There was no 
statistically significant difference in the proportion 
of different degrees of stenosis between the LCX 
and RCA (P>0.01).

Discussion

Pericardial fat and coronary FAI

Epicardial fat is a type of adipose tissue originating from 
the mesoderm and supplied by the coronary arteries (15,16). 
Pericardial adipose tissue is a form of epicardial fat located 
in close proximity to the myocardium, directly contacting 
the coronary arteries. PACT has a role in the occurrence, 
development, and destabilization of coronary atherosclerosis 
and coronary plaque (17). Through research, the concept 
of the interaction between the fat around the coronary 
arteries and the vessel wall has evolved. Coronary artery 
atherosclerosis and vascular damage may cause changes in 
fat around the coronary artery (13,18), and the fat around 
the coronary arteries may aggravate the process of coronary 
atherosclerosis (19).

The FAI is a recently proposed measurement index 
that consists of the average weighted attenuation of the 
adipose tissue in the region of interest after the CCTA 
images have been reconstructed in 3 dimensions (6,13). 
FAI potentially serves as an indicator of the phenotype and 
metabolic activity of PACT and offers supportive evidence 
for risk stratification in CAHD (20,21). Most previous 
studies on pericoronal fat used manual delineation, and so 
measurement errors were inevitable (2,4,22). Therefore, this 
study enrolled 338 patients who underwent CCTA and had 
follow-up results to evaluate the fat around the coronary 
arteries and its relationship with the status of CAHD. The 
FAI of coronary arteries was used as an indicator, and the 
FAI was acquired using intelligent algorithms embedded in 
a user-friendly interface for segmentation. 

Coronary FAI and adverse coronary events

Our findings indicated that when patients were grouped 
according to whether they have coronary adverse events 
and the degree of stenosis, the pericoronal fat FAI values of 
patients among these 4 groups were significantly different; 
notably, the M with adverse events group had the highest FAI 
value while the Mb without adverse groups had the lowest 
FAI value. FAI values of the fat surrounding the 3 coronary 
arteries in the 2 groups with adverse events were also higher 
compared to those in the 2 groups without adverse events, 
and the FAI values of the 2 M groups were also higher than 
those of the 2 Mb groups.

Vascular inflammation is a factor that has been proven 
to have an important influence on coronary atherosclerosis 
(23-25). The initial description of this abnormal elevation 
in adipose tissue attenuation on CT images, attributed 
to edema, inflammatory, and/or vegetative infiltration, 
has been reported in abdominal pelvic CT (26). Vascular 
inflammation is a key factor in the development and 
progression of atherosclerosis (27). In recent years, PACT 
has been extensively researched due to its functions as 
a marker and promoter of local coronary inflammation 
(28,29). In previous studies, the density of PACT was 
associated with a variety of traditional risk factors for 
coronary heart disease, such as age, sex, BMI, hypertension, 
and diabetes (30,31). Lee et al. (32) confirmed that the 
PACT volume is a more reliable predictor than the 
Framingham risk score. However, due to the complexity of 
PACT measurement methods, this indicator has not been 
widely used in clinical practice.

Our research results showed that using AI to measure 

Table 6 Composition of the degrees of lumen stenosis in the 3 vessels

Stenosis LAD, n=338 (%) LCX, n=337 (%) RCA, n=333 (%)

Not visible 147 (43.5) 218 (64.7) 197 (59.2)

Minimal 56 (16.6) 52 (15.4) 48 (14.4)

Moderate 68 (20.1) 32 (9.5) 44 (13.2)

Severe 67 (19.8) 35 (10.4) 44 (13.2)

LAD, left anterior descending artery; LCX, left circumflex artery; 
RCA, right coronary artery.
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FAI in CCTA is an effective noninvasive examination 
method that can reflect vascular status, and the change 
of FAI value can reflect the severity of coronary vascular 
inflammation in patients to a certain extent. Compared to 
traditional coronary risk factors, FAI measurement may 
be a more objective and accurate monitoring method for 
reflecting the coronary artery status, which plays a valuable 
role in preventing the occurrence of CAHD and indicating 
the coronary artery health of patients.

Coronary FAI and coronary lumen stenosis

The degree of lumen stenosis plays a crucial role in the 
diagnosis and treatment decision-making process for 
CAHD and is closely associated with the occurrence 
of myocardial ischemia. Previous studies indicate that 
patients with CAHD and coronary stenosis ≥50% have 
increased pericoronal adipose tissue density (13,33). The 
overall PACT density is higher in patients with myocardial 
infarction than in patients with stable CAHD, and PACT 
density has been shown to be positively correlated with the 
occurrence of myocardial infarction (34). Gaibazz et al. (35)  
also found that coronary FAI was higher in a group of 
patients with coronary nonobstructive myocardial infarction 
than in a control group, with a sensitivity and specificity of 
61.3% and 92.4%, respectively.

Although some researchers have previously reported 
that FAI is not related to the degree of coronary stenosis 
in patients (5,36), our results showed that in the LAD and 
LCX, the FAI was significantly higher in the moderate-
or-above stenosis groups than in the other 2 groups. We 
speculate that this discrepancy may be due to 2 factors: 
(I) the exacerbation of stenosis in the patient's coronary 
lumen exacerbates inflammation in the patient’s coronary 
lumen, leading to an increase in FAI; (II) the extent of 
stenosis within the patient’s lumen leads to alterations in the 
corresponding coronary arteries, resulting in an elevation 
of FAI. This may also explain why the RCA has less lumen 
curvature and fewer branch vessels than do the LAD and 
LCX, so the degree of stenosis of the RCA lumen has less 
influence on its hemodynamics and thus has less influence 
on the FAI. This speculation needs to be confirmed by 
further research in a study with a larger sample size of 
patients and a combination of more examination results.

Study novelty 

This study’s strengths include its substantial sample size 

and extended follow-up period. Another notable feature is 
the use of a combination of postprocessing algorithms to 
automatically quantify the FAI. The obtained measurement 
results reflect the entire coronary artery. The use of 
innovative software, designed with a user-friendly interface, 
demonstrates excellent repeatability, leading to more 
objective and time-efficient results, which should provide 
benefits in clinical application.

Limitations

Some limitations to our study should be acknowledged. 
First, it is important to note that this study was based 
on a retrospective analysis of patient images. During 
routine CCTA examinations, the tube voltage was 
adjusted according to the individual patient’s size. It 
is widely known that tube voltage can influence the 
measurement of FAI, introducing potential variation in 
the obtained values. In this study, the included images 
were predominantly acquired using a tube voltage of 
120 kVp. A relevant study conducted by Ma et al. (37) 
compared the mean attenuation of FAI between 100 and 
120 kVp and found no statistically significant difference. 
Based on this finding, it can be inferred that the variation 
in FAI measurements caused by different tube voltages 
could be disregarded in the context of this particular 
study. However, the generalizability of our study findings 
would have to be validated in CCTA performed at other 
kilovoltages. Second, resource limitations might have led 
to variations in patient classifications during follow-up, 
potentially introducing statistical bias. Third, the study 
being single-center in nature resulted in the recruitment 
of research participants being predominantly from the 
same geographical region.

Conclusions

As a noninvasive and convenient cardiovascular examination 
method, CCTA is currently the most widely used technique 
for the diagnosis, treatment, and follow-up of patients with 
CAHD. In this study, AI software was used to quantify 
pericoronal fat on CCTA images, which provided a 
more objective and comprehensive evaluation method 
with high repeatability. The FAI can reflect the state of 
coronary atherosclerosis to a certain extent and may be 
closely correlated with coronary adverse events. In clinical 
work, the changes in FAI and CCTA images may indicate 
pericoronary adverse events.
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