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0is study was to analyze the application value of a reconstruction algorithm in CT images of patients with coronary heart disease
and analyze the correlation between epicardial fat volume and coronary heart disease. An optimized reconstruction algorithm was
constructed based on compressed sensing theory in this study. 0en, the optimized algorithm was applied to the image re-
construction of multislice spiral CT image data after testing its sensitivity, accuracy, and specificity. 60 patients with suspected
angina pectoris were divided into lesion group (40 cases) and normal group (20 cases) according to whether there were coronary
atherosclerotic plaques in cardiac vessels. 0e results showed that the sensitivity, specificity, and accuracy of the optimized
reconstruction algorithm were 91.78%, 84.27%, and 95.32%, and the running time was (12.18± 2.49) s. 0e CT value of the liver
and the CT ratio of the liver and spleen in the lesion group were (53.81± 5.91) and (3.88± 0.67), respectively. 0ere was no
significant difference between the two groups (P> 0.05). 0e body mass index and epicardial fat volume in the lesion group were
(31.93± 4.54) kg/m2 and (120.09± 22.01) cm3, respectively. 0e body mass index and fat volume in the lesion group were
significantly higher than those in the normal group (P< 0.05). 0e epicardial fat constitution increased with the increase of the
number of coronary arteries involved, and there was a positive correlation between them. Among patients with different coronary
atherosclerotic plaques, the epicardial fat volume in patients with mixed plaques was the largest (P< 0.05). In summary, op-
timizing CT images under compressed a sensing reconstruction algorithm could effectively improve the diagnostic accuracy of
doctors. Epicardial fat volume was positively correlated with coronary heart disease. Epicardial fat volume could be used as one of
the important indexes to predict coronary heart disease.

1. Introduction

Coronary atherosclerotic heart disease is also known as
coronary heart disease. It is the general term for a series of
cardiovascular diseases arising from coronary atheroscle-
rotic plaques, causing insufficient local blood supply and
insufficient oxygen supply to the heart. It has gradually
become a major disease threatening human life [1]. Studies
have shown that the patients with coronary heart disease are
younger, from senior patients to middle-aged, and even
young people.

Epicardial fat is visceral fat deposited around the
heart. It can buffer the torsion of the coronary arteries

caused by arterial pulsation and heart contraction, pro-
mote the remodeling of the coronary arteries, and regulate
the myocardium and coronary arteries through paracrine.
It affects the metabolism of the myocardium and coronary
artery smooth muscle and then influences the heart or
vascular functions [2]. Clinical evidence shows that epi-
cardial fat or paracoronary fat is closely related to cor-
onary atherosclerosis [3]. Also, epicardial fat can be used
as a marker to reflect the local metabolism because it is
closely related to traditional vascular risk factors and can
reflect the progress of coronary atherosclerosis from the
perspective of local inflammation and system
metabolism [4].
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As for the correlation between myocardial fat and
coronary heart disease, accurate quantification of myocar-
dial fat is essential. Studies confirmed that myocardial fat
was closely related to visceral fat but had no significant
correlation with overall fat [5, 6]. Other indicators measured
on the surface of the fat body, such as waist circumference
(WC) and hip circumference (HC), reflected the fat dis-
tribution, but there were great errors, and they could not well
predict the amount of fat. 0erefore, the direct evaluation
methods of pericardial fat such as ultrasound, MRI, and
MSCTwere preferred. Ultrasound was simple and cheap, but
its accuracy and repetition accuracy were poor. At present, it
is unable to fully evaluate the total amount of myocardial
adipose tissue. MRI and MSCTwere considered as the “gold
standard” for diagnosis, but MRI imaging was time-con-
suming and costly. MSCT had short scanning time and was
widely used [7]. Image reconstruction technology played an
important role in many fields. In the research and imple-
mentation of the reconstruction algorithm, there were a
series of extremely complex image processing problems and
mathematical calculation problems. At present, algorithms
such as image reconstruction and computer-aided medical
image analysis have obvious advantages in technical
breakthroughs and improve the medical level and have also
become an effective way to solve medical image problems.
0e optimized iterative reconstruction of a CT image is an
alternative image reconstruction method. It is a process
based on the CTdetector receiving the original data that can
characterize the X-ray intensity, solving the pixel values in
the image matrix, and restoring the human anatomical
structure. It can image under low radiation [8]. 0e opti-
mized reconstruction algorithm can fit the local structure
model of image data and greatly reduce irrelevant noise [9].
0erefore, this study will use the optimized reconstruction
algorithm to reconstruct and analyze the multislice spiral CT
images so as to improve the quality of CT images and the
effect of auxiliary diagnosis and treatment.

In the study, the compressed sensing-based recon-
struction algorithm was used to process the multislice spiral
CT (MSCT) images to lift the diagnosis rate. 0e correlation
between the volume of epicardial fat and coronary heart
disease was discussed then, aiming to find a new method to
predict coronary heart disease.

2. Materials and Methods

2.1. Research Subjects. In this study, 60 patients with sus-
pected angina pectoris, including 41 males and 19 females,
with an average age of (55.3± 4.17) years, admitted to the
hospital from January 20, 2019, to February 15, 2020, were
selected as research subjects. 0ey were diagnosed by two
doctors who have been engaged in coronary CTA image
diagnosis for more than 5 years. 0ey all underwent MSCT
for coronary artery, and the CTimages were processed by the
optimized iterative reconstruction algorithm. According to
whether there were coronary atherosclerotic plaques in the
cardiac vessels, patients were divided into the pathological
group (n� 40) and the normal group (n� 20). 0e study has
been approved by the ethics committee of the hospital, and

the patients and their families understood the study and
signed an informed consent form.

Inclusion criteria were defined as follows: (1) patients
aged between 45 and 65; (2) patients with clear con-
sciousness and can cooperate with diagnosis and treatment;
(3) patients with complete clinical data and information; and
(4) patients with no history of mental illness and emotional
stability.

Exclusion criteria were defined as follows: patients with
excessive respiratory amplitude during MSCT scanning and
sudden change of heart rate during scanning, resulting in
large artifacts or large level changes.

2.2. Multislice Spiral CT Coronary Angiography.
Preoperative examination: preparation of patients before
examination: patients must fast six hours before the ex-
amination, and Betaloc was taken to control the heart rate
below 70 beats/min. Breathing training was received [10],
breathing was kept within 22 seconds after breathing, and
multiple training was received until all the patients un-
derstand and master it. Attention was paid to keeping the
same amplitude of each inhalation.0e examination process
of the patient was briefly described before the examination to
avoid respiratory tract movement and heart rate fluctuation
caused by tension or complaint.

LightSpeed 16 MSCT was used to scan. 0e layer
thickness was 0.425mm, the spiral distance was 0.701, the
frame rate was 0.5 s/turn, the voltage was 100∼150 kV, the
current was 300∼500mA, the field of view was 250mm, and
the matrix was 498× 498. 0e cardiac scanning mode and
retrospective ECG analysis were selected. According to the
patient’s heart rate, single-, double-, and four-slice scanning
were adopted, namely, the heart rate was 50∼60 beats/min,
with a small range. Single-sector scanning (snapshot seg-
ment) was chosen, when the heart rate was 65∼75 beats/min.
Double-sector scanning (snapshot burst), large-scale scan-
ning, or four-sector scanning (snapshot burst plus) were
chosen, when the heart rate was >75 beats/min. 320ml or
400mg/L nonionic contrast medium (Onepak or Ultravist)
was injected into the anterior elbow vein [11], and the flow
rate was 4∼5ml/s. 0e aortic root was scanned continuously
with a delay of eight seconds and a scanning cycle of two
seconds. 0e region of interest of the aortic root was taken,
and the time density curve was obtained. 0e peak time of
contrast center concentration was used as the scanning delay
time.

80∼120mL of nonionic contrast agent was injected at a
flow rate of 4∼5mL/s. After the contrast agent passed
through the anterior elbow vein, the doctor started scanning
according to the predetermined delay time, and the patient
hold his breath for 15∼25 seconds after a deep inhalation.
0e reconstruction thickness of the original data was
0.425mm, and the reconstruction interval was 0.527mm.
0e standard algorithm was used to reconstruct the original
data after 20%, 40%, 60%, and 80% of the phase behind the R
wave in the R-R interval. 0e horizontal axis images
reconstructed in each stage were transmitted to GE AW4.3
workstation for analysis and research and observed through
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multiplanar reconstruction (MPR), maximum density
projection (MIP), curved plane reconstruction (CPR), and
volume reconstruction (VR). 0e best image phase window
was selected for the imaging evaluation of cardiac vascular
diameter (Figure 1).

2.3.EvaluationandAnalysis ofCoronaryArteries. 0eMSCT
images for the coronary artery were transmitted to the
AW4.3 workstation for analysis. 0e coronary artery of each
patient was divided into 13 segments, and two senior doctors
were responsible for diagnosis as per the coronary artery
segmentation method by the American Heart Association
[12]. Any inconsistencies were solved by discussion. Cardiac
catheters with a tube diameter of ≥ 2mm were evaluated.
Coronary artery stenosis can be divided into three cate-
gories: (i) no arteriosclerosis, (ii) nonobstructive arterio-
sclerosis (lumen stenosis <50%), and (iii) obstructive
arteriosclerosis (lumen stenosis ≥50%) (Figure 2).

2.4. ,e Epicardial Fat Volume. GE LightSpeed 16 MSCT
produced in the United States was used for retrospective
scanning. 0e scanning thickness of the instrument is 3mm,
the voltage is 120 to 140 kV, the current is 280∼350mA, the
field of view is 250mm, and the matrix is 490× 490. During
the scan, the patient was instructed to hold his breath until
the scan was over to minimize respiratory infections. After
scanning, the Volume Viewer was used to measure the fat
volume on the semiautomatic offline workstation [13]. 0e
specific method was as follows: the operator manually
tracked the pericardium, separated the heart, and harvested
fat with a window width of 250–30HU, followed by volume
measurement (Figure 3).

2.5. ,e Optimized Compressed Sensing CT Reconstruction
Algorithm. Compressed sensing (CS) is a new theory dif-
ferent from traditional data processing technologies. With
the major theoretical breakthrough made by Donoho in
2006 as a hallmark, compressed sensing theory is marching
forward continuously [14]. Its basic theoretical system
equation is as follows:

y ∈ A
k
. (1)

Equation (1) can also be expressed as follows:

y � ψℓ, (2)

where ψ represents the basis or sparse basis, ℓ represents the
coefficient, and ‖ℓ‖0 ≤N represents that the signal is an N
sparse signal.

In the observation array,

ϑ ∈ A
n×k

. (3)

If n> k, the observation data of the signal are acquired as
follows:

X � ϑy. (4)

Assume that the observation array can meet the re-
stricted isometry property (RIP), and then, the signal y ∈ Ak

can be accurately recovered from the compressed obser-
vation data x ∈ Ak. When the observation matrix is a
Gaussian randommatrix or other matrix, the lower limit of n
is as follows:

n>AB log
k

p
 , (5)

where A represents a positive constant. In general, since
n< k, it is not feasible to recover y from x. However, when a
certain condition is reached, that is, when y meets the re-
quirements of sparsity and RIP of the observation array, the
signal can be restored perfectly through nonlinear optimi-
zation, and the equation is as follows:

℘∧ � argmin ‖ℓ‖0, g.y.e � ϑψℓ,

y
∧

� ψℓ
∧
,

(6)

where y
∧
is the estimated value of y and ℓ

∧
is the estimated

value of ℓ.
Under incomplete projection data, traditional recon-

struction algorithms cannot meet the actual clinical re-
quirements in terms of reconstruction speed and
reconstruction accuracy. Compressed sensing theory can
provide new research ideas for the reconstruction of in-
complete projection data [15]. First of all, the compressed

Coronary artery
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Figure 1: Schematic diagram of coronary atherosclerosis.
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Figure 2: Schematic diagram of the coronary plaque.
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sensing theory does not require the location of information
collection, and this theory does not require the amount of
image information collected. It can reconstruct CT images
based on incomplete data. 0e construction process is as
follows:

y
∧

� argmin ‖y‖0, g.y.A � Wy, (7)

where y
∧
requires the estimated value of image y, W is the

projection coefficient matrix, and A is the projection data.
0en, this equation is converted into an optimization
problem, and the equation is as follows:

min
y

f(y)
data fidelity

+ cm(y)
regularizer

, (8)

where f(y) is the fidelity of the data, which represents the
difference between the reconstructed CT image and the real
image. In clinical applications, most of the real images are
unknowable, and it is estimated per deviation between
forward projection of the reconstructed image and the
measured value.

f(y) � ‖By
∧

− A‖
t
, (9)

where ‖ ‖t is the t-norm. When t takes different values,
different standards are used to measure the fidelity of the
data. In the study, the more common Euclidean distance is
adopted when t� 2. Based on the theory of compressed
sensing, applying iterative algorithms in the CT recon-
struction process can effectively reduce the dose and angle of
CT scanning, which should be suggested.

2.6. Evaluation Indicators. In this study, the optimized re-
construction algorithm is evaluated factoring into the ac-
curacy, sensitivity, and specificity, and the specific equations
are as follows:

A �
FT

T
× 100%,

S �
P

W + F
× 100%,

Y �
N

W + F
× 100%,

(10)

where A is the accuracy, S is the sensitivity, and Y is the
specificity; FT indicates the number of accurate predictions,
T indicates the total number of patients, T indicates the true
positive, N indicates true negative, F indicates false positive,
and W means false negative.

2.7. Statistical Methods. 0e data were processed by
SPSS19.0. Measurement data were expressed as mean-
± standard deviation (x± s), and count data were expressed
as a percentage. 0e t test and χ2 test were performed. 0e
pathological group and the normal group were compared for
the liver and spleen CTratio, body mass index, epicardial fat,
coronary artery lesions, and plaque types. 0e variance test
was used between the groups, and P< 0.05 was the threshold
for significance.

3. Results

3.1. Classification Performance of the Hybrid Iterative
Algorithm. Figure 4 shows the sensitivity, specificity, ac-
curacy, and running time of the compressed sensing-based
iterative reconstruction algorithm. It was noted that the
sensitivity was 91.78%, the specificity was 84.27%, the ac-
curacy rate was 95.32%, and the running time was
(12.18± 2.49) s, suggesting that the compressed sensing-
based reconstruction algorithm lifted the diagnosis accuracy.

3.2. ,e General Data of Patients. A total of 60 inpatients in
the cardiology department were selected in this study, in-
cluding 41 males (68.33%) and 19 females (31.67%) (Fig-
ure 5), with an average age of (55.3± 4.17) years. According
to the presence or absence of atherosclerotic plaque in the
coronary artery, forty cases were chosen in the lesion group,
including 30 males and 10 females with an atherosclerotic
plaque on coronary angiography. 0e mean age of patients
in the lesion group was (54.21± 3.89) years. Twenty cases
were chosen in the normal group, including 11 males and 9
females with no abnormality in coronary angiography. 0e
average age of patients in the normal group was
(55.14± 5.79) years (Figure 6). Figure 7 shows a CT image of
a patient with coronary heart disease.

(a) (b) (c)

Figure 3: 0e epicardial fat deposition. (a) Diagram of the epicardial fat coating of the heart; (b) schematic diagram of the upper horizontal
plane of the epicardium; (c) schematic diagram of the lower horizontal plane of the epicardium.
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Figure 4: 0e accuracy, sensitivity, specificity, and running time of the hybrid iterative algorithm.

31.67%

68.33%

Women
Men

Figure 5: 0e male-to-female ratio.
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Figure 6: 0e general information of the two groups of patients.

(a) (b)

Figure 7: A CT image of a patient with coronary heart disease. (a) 0e coronary CT results; (b) the coronary angiography results, both
showing more than 90% vascular stenosis.
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3.3. Comparison of Indicators between the Two Groups.
Figure 8 shows the liver CT value, liver CT-to-spleen CT
ratio, body mass index, and epicardial fat volume of the two
groups of patients. It was noted that the liver CT value and
liver CT-to-spleen CT ratio of the pathological group were
(53.81± 5.91) and (3.88± 0.67), respectively. 0e corre-
sponding values in the normal group were (52.19± 4.92) and
(3.91± 0.72), respectively. 0ere were no notable differences
between the two groups (P> 0.062); the body mass index
and epicardial fat volume of the pathological group were
(31.93± 4.54) kg/m2 and (120.09± 22.01) cm3, respectively,
and those in the normal group were (20.01± 2.91) kg/m2 and
(70.93± 16.82) cm3. Obviously, the body mass index and fat
volume of the pathological group were larger than those of
the normal group, and there were notable differences be-
tween the groups (P< 0.05).

3.4. Correlation between Coronary Artery Involvement Index
and Epicardial Fat Volume in the Pathological Group. In the
pathological group, 30 patients with moderate or severe
stenosis in the main coronary artery were selected. 0ey
were regrouped according to the number of branches of the
coronary artery involved in the disease, and the correlation
between the number of branches and the body mass index
and epicardial fat volume was analyzed. 0e results are
shown in Figure 9. 0ere were 11 cases with 1 branch in-
volved, 9 cases with 2 branches involved, and 10 cases with 3
branches involved, and the volumes of epicardial fat were
(95.18± 10.72) cm3, (148.27± 17.25) cm3, and
(180.72± 20.32) cm3, respectively. Obviously, with the in-
crease in the number of branches involved, the epicardial fat
volume also increased, and the two were positively corre-
lated. 0ere was no obvious correlation between the body
mass index and the coronary artery involvement index.

3.5. Correlation between Coronary Artery Disease and the
Volumeof Epicardial Fat in thePathologicalGroup. Of the 40
patients in the pathological group, there were 12 patients
with calcified plaques, 12 patients with noncalcified plaques,
and 16 with mixed plaques. 0e epicardial fat volumes were
(88.27± 6.82), (119.83± 6.92), and (168.92± 11.82), respec-
tively. Obviously, the epicardial fat volume of patients with
mixed plaques was the largest (P< 0.05). No notable dif-
ferences were noted in the body mass index of patients with
different types of plaques (P> 0.05) (Figure 10).

4. Discussion

Coronary heart disease is a deadly killer endangering human
life and health, and there is an increasing number of patients
suffering from it. 0ere are more and more studies on the
risk factors of coronary heart disease. Before, obesity has
been considered to be an important cause of coronary heart
disease. Studies of Langet et al. [14] showed that the in-
flammatory cells produced by various adipose tissues in the
human body changed the function of vascular wall endo-
thelial cells, smoothed muscle tissue, and other cells,
resulting in the production of atherosclerotic plaque. Based

on the theory of compressed sensing, an optimized recon-
struction algorithm was constructed firstly, and the algo-
rithm in the diagnosis of the CT image was used. 0en, the
correlation between epicardial fat volume and coronary
heart disease was studied and discussed. 0e results show
that the sensitivity, specificity, and accuracy of the optimized
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Figure 8:0e fat volume and body mass index in the two groups of
patients. ∗indicates that the pathological group was notably dif-
ferent from the normal group (P< 0.05). A: the liver CT value; B:
the liver and spleen CT values; C: the body mass index; D: the
epicardial fat volume.
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Figure 9: Correlation between the patient’s body mass index and
epicardial fat volume and the number of coronary artery branches
involved. ∗indicates a notable difference versus those with 3
branches involved (P< 0.05).
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compressed sensing iterative reconstruction algorithm were
91.78%, 84.27%, and 95.32%, and the running time was
(12.18± 2.49) s. It was found that the sensitivity, specificity,
and accuracy of the algorithm were high, indicating that the
optimized reconstruction algorithm was of great help to
improve the accuracy of CT image diagnosis. Moreover, it
helped doctors assist in diagnosis, which greatly improved
the diagnosis efficiency of the disease. 0e research results
were highly similar to the research conclusions of Nagayama
et al. [16]. It indicated that the application of the optimized
algorithm to CTimage diagnosis could improve the accuracy
of disease diagnosis. 0e research of Yin et al. [8] also
suggested that the CT processing software optimized by the
algorithm had high accuracy in measuring epicardial adi-
pose tissue. In this research topic, it also revealed that the CT
image measurement technology optimized and recon-
structed had better performance and could reduce some
economic pressure for patients.

0e liver CT value and liver CT-to-spleen CTratio of the
pathological group were (53.81± 5.91) and (3.88± 0.67),
respectively. 0e corresponding values in the normal group
were (52.19± 4.92) and (3.91± 0.72), respectively. 0ere
were no notable differences between the two groups
(P> 0.05); the body mass index and epicardial fat volume of
the pathological group were (31.93± 4.54) kg/m2 and
(120.09± 22.01) cm3, respectively, and those in the normal
group were (20.01± 2.91) kg/m2 and (70.93± 16.82) cm3.
Obviously, the body mass index and fat volume of the
pathological group were larger than those of the normal
group, and there were notable differences between the
groups (P< 0.05). 0ere were 11 cases with 1 branch in-
volved, 9 cases with 2 branches involved, and 10 cases with 3
branches involved, and the volumes of epicardial fat were
(95.18± 10.72) cm3, (148.27± 17.25) cm3, and
(180.72± 20.32) cm3, respectively. Obviously, with the in-
crease in the number of branches involved, the epicardial fat
volume also increased, and the two were positively corre-
lated. 0ere was no obvious correlation between body mass
index and coronary artery involvement index. Milanese et al.
[17] found that the degree of infiltration in the liver and
spleen was not obviously associated with the development of
coronary atherosclerosis, but the volume of epicardial fat
was directly associated with the occurrence of coronary heart
disease. 0is was consistent with the results of this study,
indicating that the volume of epicardial fat was positively
correlated with the occurrence of coronary heart disease. Of
the 40 patients in the pathological group, there were 12
patients with calcified plaques, 12 patients with noncalcified
plaques, and 16 with mixed plaques. 0e epicardial fat
volumes were (88.27± 6.82) cm3, (119.83± 6.92) cm3, and
(168.92± 11.82) cm3, respectively. Obviously, the epicardial
fat volume of patients with mixed plaques was the largest
(P< 0.05). No notable differences were noted in the body
mass index of patients with different plaque types (P> 0.05).
Kim et al. [18] showed that epicardial fat was a biochemically
active tissue that supplied coronary artery blood together
with cardiomyocytes, and there was no fascia separating
epicardial fat tissue from cardiomyocytes. Compared to the
body mass index relating to fat in the whole body, epicardial

adipose tissue can better illustrate the correlation with
coronary heart disease. Notable differences were noted in the
volume of epicardial fat between patients with different
plaques types, suggesting that coronary heart disease can be
forecast through epicardial fat volume and that it has a
higher clinical application value compared with indicators
such as the body mass index and waist circumference.

5. Conclusion

Firstly, an optimized reconstruction algorithm is con-
structed based on compressed sensing theory. After testing
its sensitivity, accuracy, and specificity, it is applied to the
image reconstruction of CT image data. 0e results show
that optimizing the CT image under the compressed sensing
reconstruction algorithm can effectively improve the diag-
nostic accuracy of doctors. Epicardial fat volume is positively
correlated with coronary heart disease. Epicardial fat volume
can be used as one of the important indexes to predict
coronary heart disease. However, there are still some defi-
ciencies in this study. 0is study lacks the control test of
other algorithms in the experimental process. 0erefore, the
experimental results are subjective. In addition, there are few
research samples, and the test results are not suitable for
large-scale use. In future work, further comparative ex-
periments will be conducted to fully understand the opti-
mization mode of CT images under the algorithm, and then,
more perfect results and theoretical basis will be obtained. In
conclusion, CT images based on the optimized recon-
struction algorithm have high accuracy in the diagnosis of
coronary heart disease, and the occurrence and development
of coronary heart disease can be predicted by epicardial
adipose tissue volume.
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