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Abstract

Background: Advances in Imaging has been used increasingly to assess coronary lumen and myocardial perfusion with more ac-
curacy.
Objectives: The aim of this study was to evaluate the diagnostic performance of one-stop cardiac CT myocardial perfusion imaging
(CT-MPI) combined with coronary artery CT angiography (CCTA) for the detection of functionally relevant myocardial ischemia of
aortic valve degeneration (AVD). The study was approved by the patient and passed by the ethics committee.
Methods: This study was a case-control study using random sampling. A total of 109 (109/480) patients suspected of CAD were
prospectively enrolled from January 2017 to December 2018 with chest pain as their chief complaint in Renmin Hospital of Wuhan
University, Wuhan, Hubei, China. All patients underwent CT-MPI and CCTA on a wide detector Revolution CT. Myocardial blood
flow (MBF) was quantified and compared between normal perfusion and abnormal myocardial segments based on AHA-17-segment
model. CCTA images were evaluated qualitatively based on SCCT-18-segment model. Radionuclide myocardial perfusion imaging
(MPI) is the gold standard; the diagnostic accuracy of CT-MPI, CCTA, and CT-MPI combination with CCTA in the diagnosis of myocar-
dial ischemia of AVD with hemodynamic stenosis was evaluated.
Results: All patients underwent CCTA combined with CT-MPI examination, 69 patients (63.30%) with 182 myocardial segments(15.
52%) were detected with decreased blood perfusion, the MBF value was lower than that of normal segments [(83.06 ± 20.11) mL.100
mL-1.min-1 vs. (120.02 ± 28.71) mL.100 mL-1.min-1; t = 14.361, P < 0.001]. There were 1914 segments (97.56%) that could be used for the
diagnosis in CCTA, 302 (15.78%) segments have clinical significance in this study. Compared with the MPI, the diagnostic sensitiv-
ity, specificity, positive and negative predictive value of CT-MPI for myocardial ischemia of AVD were 73.33%, 73.68%, 89.80%, 70.00%,
respectively, 90.00%, 68.42%, 88.24%, 72.22% for CCTA, and 88.46%, 70.59%, 90.20%, 66.67% combined with CT-MPI and CCTA. Logistic
regression analysis was performed that the AVD was associated with the detection rate of calcified plaques (r = 5.207, P < 0.05), and
calcification of the aortic valve were associated with the detection of plaques in the three and six segments of coronary arteries (P <
0.05).
Conclusions: Both good CCTA and CT-MPI images can be obtained at the one-stop scanning by Revolution CT. This can be used for the
diagnosis of AVD combined with myocardial ischemia. Revolution CT can accurately measure myocardial hemodynamic changes,
and provide imaging evidence for the diagnosis and treatment of aortic valve degeneration.
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1. Background

Aortic valve degeneration (AVD) has become a com-
mon type of heart disease in the middle-aged and elderly
(1), and it has become one of the major types of cardiac
valve disease (2). The disease mainly manifests as aor-
tic valve calcification, which is not simply a degenerative
change but rather closely related to adverse cardiovascu-

lar events such as coronary heart disease (CHD) or myocar-
dial microcirculation levels. Because of its important influ-
ence on the prognosis of acute myocardial infarction, in-
fusion has received more and more attention. Gaemperli’s
(3) and other studies found that only 50% of patients with
abnormal myocardial perfusion have significant coronary
stenosis, and normal perfusion cannot rule out coronary
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heart disease, so combinations of microcirculatory condi-
tions (coronary arterial conditions) and myocardial per-
fusion are essential to the treatment of patients with is-
chemic heart disease. It is very important to find a reliable
inspection method to assess coronary lumen and myocar-
dial perfusion accurately.

2. Objectives

In this study, Revolution CT was used to explore the
use of one-stop CT heart imaging in myocardial ischemia
of AVD, and to investigate its relevance and disease mecha-
nism.

3. Methods

This study was a case-control study. Subjects were re-
cruited from January 2017 to December 2018 with chest
pain as their chief complaint in Renmin Hospital of Wuhan
University, Wuhan, Hubei, China. The study was approved
by the patient and passed by the ethics committee. It
was estimated that 150 people would be included in this
study. Based on the presence or absence of aortic calcifica-
tion, the patients were considered as AVD patients (n = 109,
male/female: 58/51; mean age: 68.0 ± 10.5 years old). One
hundred and nine (109/480) patients who were not sus-
pected of having undergone other examinations and treat-
ment for AVD underwent Revolution CT non-invasive coro-
nary CT angiography (CCTA) and myocardial perfusion (CT
myocardial perfusion imaging, CT-MPI). Radionuclide my-
ocardial perfusion imaging (MPI) is the gold standard. Ex-
clusion criteria were as follows: severe cardiovascular mal-
formation, disease, postoperative cardiovascular surgery
or intention to undergo such surgery; severe heart, liver,
renal insufficiency (including acute myocardial infarction
and severe arrhythmia); iodine contrast agent sensitivity;
inability of iodine contrast agent to enhance the objects;
incomplete clinical data and poor image quality. Three
hundred seventy-one patients were excluded.

3.1. Equipment and Methods

3.1.1. Pre-Exam Preparation

Before the scan, the patient’s heart rate and blood pres-
sure were measured, and all patients were given training
helium. For heart rate > 90 beats/min, oral betaxolol was
given to reduce the heart rate to less than 70 beats/min.

3.1.2. Image Acquisition

Image acquisition used the GE Revolution CT (Xtream
Edition, 256 Rows) scan range from 1 cm below the tracheal

carina to the diaphragm plane, the equipment was cali-
brated by engineer. Tube current automatic mA modula-
tion technology 400 - 700 mAs/rot, tube voltage 100 - 120
Kv, collimator 140 - 160 mm, rotation time 0.28 seconds,
matrix 1024 × 1024, FOV180 - 250 mm, using front gated
scanning. CCTA data were collected with the same parame-
ters. A 20G trocar indwelling in the middle elbow vein of a
dual-channel high-pressure syringe was used to infuse 45
to 60 mL of iohexol at a rate of 4.5 to 5.0 mL/s, followed
by 30 mL of normal saline at the same rate; the front door
was used. The automatic control mode triggered the de-
scending aorta at the level of the pulmonary artery. The
key points of deviation were avoided as much as possible.
The threshold was 120 Hu. The CT-MPI scan procedure was
started after the CCTA data acquisition. The trigger point of
ECG gating was set at the end of systole (this is the best sys-
tolic period, about 250 ms after the R peak). Total radiation
dose: 1.0 to 1.5 mSv.

3.1.3. Image Reconstruction and Evaluation

CCTA image reconstruction and evaluation: The orig-
inal image of CCTA was imported into the GE4.6 post-
processing workstation. Cardiac software was used to se-
lect the best phase of the coronary arteries (reconstructive
systolic and diastolic phases) for 3D reconstruction includ-
ing VR, CPR, MPR, and MIP (layers: thickness 2.5 mm, layer
spacing 2.5 mm).

3.1.3.1. Image Evaluation

The American Society of Cardiology revised coronary
segmentation method was used here (4). The coronary ar-
teries were divided into 18 segments, according to the lit-
erature, the lumen stenosis degree, 0% - 25%, 25% - 49%,
50% - 69%, 70% - 99%, and 100% were considered non-
stenosis, mild stenosis, mild stenosis, moderate stenosis,
severe stenosis, and occlusion, that means that CAD-RADS
grades 0, 1, 2, 3, 4, and 5. According to Chinese Radiology,≥
50% stenosis (combined CAD-RADS grades 3, 4, and 5) were
identified as having clinical significance in this study. Ac-
cording to the density of plaque, the calcified plaque (CP),
mixed plaque (MP), non-calcified plaque (NCP) were clas-
sified as the density of the corresponding segment. Com-
bining the images of each group, lesions with areas larger
than 1 mm2 and CT values ≥ 130 Hu were defined as cal-
cification lesions, and calcification observed on any aortic
valve leaflets was regarded as AVD (Figure 1).

3.1.3.2. Reconstruction and Evaluation of CT-MPI Images

Perfusion images were taken from 10 to 15 images at dif-
ferent points in time in each section of the perfusion scan
and transferred to a GE4.6 post-processing workstation.
Perfusion analysis was performed by selecting “Perfusion”
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Figure 1. Aortic valve calcification (A, Aortic valve calcification in axial CT imaging; B, Aortic valve calcification in MPR CT imaging)

in the “Body Tumor.” Heart three-dimensional color pic-
ture. Image evaluation is based on the American Heart As-
sociation (AHA) myocardial 17-segment model (5): anterior
wall, anterior partition, apical (1, 2, 7, 8, 13, 14, 17) blood sup-
ply by LAD, inferior wall. The lower septum (3, 4, 9, 10, 15)
is supplied by RCA, and the LCX dominates the inferior and
anterior sidewalls (5, 6, 11, 12, 16). The results were evaluated
on the long axis and short axis at the same time. Through
the visual evaluation method, the enhanced density of the
myocardium in the systolic area of interest was found to
be significantly lower than that of the surrounding normal
myocardium, whereas the density of the myocardium en-
hanced in the diastolic area of interest and the surround-
ing normal myocardium. No significant difference in den-
sity was considered an ischemic area. At the same time,
the myocardial blood flow (MBF) of each segment was mea-
sured against a heart color chart. The measurement of the
results of the perfusion area was performed with the excep-
tion of the endocardium of the adjacent left ventricle and
the area 1 mm below the pericardium, left ventricular wall
thickness < 5 mm is also considered as ischemic area (ex-
cluding apical). According to Chinese Radiology, the def-
inition of stenosis greater than or equal to 50% is consid-
ered coronary stenosis with hemodynamic changes.

MPI images were obtained using the GE Infinia VC
Hawkeye 4 SPECT/CT device. The gated acquisition tech-
nique was used to capture the image with the R-wave of
the electrocardiogram as the trigger potential. The probe
was rotated 180 degrees and rotated from the right ante-
rior oblique position. To the left rear oblique position, ev-

ery 6 degrees, 1 frame is acquired, and 25 S is acquired per
frame. The raw data was processed using ECTool-box soft-
ware from GE’s Xeleris 3 workstation. According to the uni-
fied standard operation, the left ventricular region of inter-
est is semi-automatically delineated and adjusted on the
projection map of the original data, and the region of inter-
est is required to include only the entire left ventricle, and
the anchor point is located at the center of the left ventri-
cle short axis (determined by the radius value) The apex of
the vertical long axis and the horizontal long axis are solid
circles, and the base portion is “anti-C” shape. Then, the left
ventricular short axis, the horizontal long axis and the ver-
tical long axis myocardial perfusion tomography were ob-
tained by computer automatic processing, showing the lo-
cation and extent of myocardial perfusion reduction, and
the 17-segment bullseye was obtained by projection of the
left ventricular short axis.

These images were evaluated by the visual method by
two experienced senior diagnostic radiologists with more
than 5 years of work experience. After the disputed judg-
ments, both parties reached a final conclusion after discus-
sion. After consistency test, Kendall’s Tb coefficient = 0.815
(P < 0.001), which was closed to the weighted Kappa coef-
ficient (0.803, P < 0.001), suggested that two radiologists
had high consistency in disease diagnosed in 109 subjects.

3.2. Statistical Analysis

Using IBM SPSS Statistics for Windows, version 22 (IBM
Corp., Armonk, N.Y., USA), the clinical data firstly tested for
normal distribution. If the normal distribution is met, the
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measurement data is expressed as x± s or median (M), and
the count data is expressed as (n/%), using the χ2 test. All
data in this study is in a normal distribution. The general
situations of all subjects were compared by t-test, includ-
ing gender and age; there were count data and appeared
as normal assumptions. Perfusion values of perfused nor-
mal myocardial segments and perfused abnormal myocar-
dial segments in CT-MPI were compared using indepen-
dent sample t-test. The perfusion abnormalities observed
by MPI were used as reference standards to calculate the
sensitivity, specificity, positive predictive value, negative
predictive value and accuracy of CT-MPI, CCTA, and CT-MPI
combined with CCTA for myocardial ischemia diagnosis of
each segment. The aortic valve performance and the occur-
rence of CP, NCP, and MCP and the segmental and severe
stenosis of coronary artery plaque were assessed using lo-
gistic regression analysis. These results were statistically
significant at P < 0.05.

4. Results

4.1. CT-MPI Results

At CT-MPI images, among 109 patients underwent CCTA
combined with CT-MPI examination, 69 patients (63.30%)
with 182 myocardial segments (15.52%) were detected with
decreased perfusion, the MBF value was lower than that
of normal segments [(83.06 ± 20.11) Ml.100 mL-1.min-1 vs.
(120.02± 28.71) mL.100 mL-1.min-1; t = 14.361, P < 0.001] (Fig-
ure 2), as shown in Tables 1 and 2 for comparison with the
MPI results.

4.2. CCTA Results

A total of 1914 coronary segments can be used for di-
agnosis in CCTA. According to the diagnostic criteria, CAD-
RADS grades 0, 1, 2, 3, 4, and 5 have 847 (44.2%), 500 (26.1%),
265 (13. 8%), 98 (5.1%), 110 (5.7%), and 94 (4.9%), respec-
tively, 302 (15.78%) segments have clinical significance in
this study, as shown in Tables 1 and 2 for comparison with
the MPI results.

4.3. One-Stop Diagnostic Accuracy Evaluation Based on MPI

Among the 109 patients, MPI showed 69 patients with
perfusion defect, case-based CT-MPI, CCTA alone, and com-
bined CT-MPI and CCTA comparison of MPI results are
shown in Tables 1 and 2 and Figure 2. Results CCTA stenosis
and CT-MPI perfusion defects that were inconsistent with
MPI were considered false positives. Comparison of differ-
ent inspection methods of CAD performance is shown in
Tables 1 and 2.

4.4. Analysis of the Relationship Between Aortic Valve Calcifica-
tion and Occurrence of Coronary Plaque and Its Luminal Steno-
sis in AVD Patients

Logistic regression analysis was performed the calci-
fication of the aortic valve was associated with the detec-
tion of plaques in the 3 and 6 segments of coronary arter-
ies (P < 0.05) (Table 3 and Figure 3). Logistic regression
analysis was also performed on coronary plaque and aor-
tic valve calcification in different segments. The results
showed that the AVD was associated with the detection rate
of calcified plaques (r = 5.207, P < 0.05). There was no corre-
lation between the AVD and other observational indicators
(P > 0.05) (Table 4).

5. Discussion

AVD has become one of the major types of CAD, and
CAD is a form of ischemic myocardial damage caused by
an imbalance between coronary blood flow and myocar-
dial oxygen demand due to coronary atherosclerosis or
functional changes (6). Patients with coronary atheroscle-
rosis may present with multiple myocardial pathological
changes, including myocardial ischemic injury including
reversibility and irreversibility; the irreversible myocar-
dial injury is myocardial infarction; reversible injury refers
to contraction due to myocardial ischemia (7). The my-
ocardium is reduced but remains viable. The structural
integrity of surviving myocardial cell membranes, mito-
chondria, and other structures contributes to the continu-
ation of glucose metabolism and can provide myocardial
contractile reserve (8). After myocardial infarction is re-
moved and the area undergoes vascular reconstruction, all
myocardial functions that have not been completely de-
stroyed will improve. Therefore, prospective assessment of
viable myocardium is of great significance for the choice
of treatment. Early detection of ischemic myocardium is
important since It can improve the prognosis of ischemic
heart disease (9). At present, the diagnosis of CAD is mostly
made through CCTA to assess the stenosis of blood vessels,
but CCTA often overestimates the degree of coronary artery
stenosis, which means some patients receive unnecessary
invasive ICA examination. Myocardial perfusion is assessed
primarily by radionuclide or MRI myocardial perfusion;
however, there is a non-linear correlation between the de-
gree of coronary artery stenosis and the degree of myocar-
dial ischemia (10). These examination methods have cer-
tain limitations, and they cannot simultaneously produce
images of coronary and myocardial perfusion, that means
they can do it but not simultaneously. For this reason, it is
essential to find a way to accurately obtain coronary artery
lumen images and myocardial perfusion images in a one-
stop way.
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Table 1. One-Stop Diagnostic Results Based on MPI (People)

MPI CT-MPI CCTA CT-MPI + CCTA

Positive Negative Positive Negative Positive Negative

Positive 44 6 45 5 46 6

Negative 5 14 6 13 5 12

Total 49 20 51 18 51 18

Abbreviations: CCTA, CT angiography; CT-MPI, CT myocardial perfusion imaging; MPI, myocardial perfusion imaging.

Table 2. One-Stop Diagnostic Accuracy Evaluation Based on MPI (%)

Methods Sensitivity Specificity PPV NPV

CT-MPI 73.33 73.68 89.80 70.00

CCTA 90.00 68.42 88.24 72.22

CT-MPI +CCTA 88.46 70.59 90.20 66.67

Abbreviations: CCTA, CT angiography; CT-MPI, CT myocardial perfusion imaging; MPI, myocardial perfusion imaging.

Table 3. Analysis of the Relationship Between Aortic Valve Calcification and Occurrence of Coronary Luminal Stenosis in AVD Patients

Object B SE Wald df P Value OR 95% CI

Lower Limit Upper Limit

3 segment -3.332 1.260 6.995 1 0.008 0.036 0.003 0.442

6 segment -1.724 0.866 3.968 1 0.046 0.178 0.033 0.973

Table 4. Analysis of the Relationship Between Aortic Valve Calcification and Occurrence of Coronary Plaque Properties in AVD Patients

Object B SE Wald df P Value OR 95% CI

Lower Limit Upper Limit

CP 1.786 1.640 1.186 1 0.276 5.965 0.240 14.840

MP 1.123 1.566 0.514 1 0.473 3.073 0.143 66.152

NCP 1.216 1.219 0.995 1 0.318 3.375 0.310 36.753

Abbreviations: CP, calcified plaque; MP, mixed plaque; NCP, non-calcified plaque.

Calcification of heart valves is more likely to occur in
the aortic valve area (11). This is mainly due to the lower
shear stress in the aortic sinus stenosis, which can develop
into CP according to the fibrous plaque degeneration and
calcium deposition of the valve tissue (12). For these rea-
sons, clinical CP is considered a characteristic of AVD, but
CP may also appear in CHD (13). AVD and CHD have many
similarities in risk factors and pathological changes, but
they are not entirely the same (14). The research performed
an average of 5 years of follow-up for 8401 patients without
obvious CHD and AVD and found that the overall mortal-
ity rate of AVD patients was significantly higher than that
of patients without AVD, suggesting that AVD may be con-
sidered an independent predictor of adverse cardiovascu-
lar events; AVD can also be regarded as a predictor of CHD,
Jassal et al. reported similar findings (15). This article may
facilitate early warning of the occurrence of CHD and pro-

vide a foundation for imaging suitable for early clinically
accurate diagnosis and early treatment.

This article mainly uses Revolution CT, performing
comprehensive morphological observation and assess-
ment on the aortic valve and coronary artery. The CT equip-
ment has the following advantages: It uses post-processing
software for multi-directional observation. Calcium inte-
gration measurement can also effectively avoid ultrasound
measurement errors caused by calcification, so as to better
serve clinical treatment. Since the equipment used in this
study has a wider body and can perform volume axis scan-
ning and flexible spiral scanning more quickly which is not
possible by traditional CT; the equipment in this study only
requires one injection of contrast agent and one heartbeat.
Within a single time period, anatomical heart information,
plaque composition information, myocardial perfusion,
and cardiac function can be obtained, and a wide range
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Figure 2. Revolution CT one-stop cardiac CT (CT-MPI combined with CCTA) can detect myocardial perfusion defects and hemodynamic changes in AVD. (A and B, The MBF values
of hypo-perfused myocardial segments decreased in the AVD group; C, Stenosis of the segment 6 of the coronary artery and corresponding segmental myocardial perfusion
reduction; d. MPI shows mild myocardial ischemia in the left ventricular apex and septal apical segment).

of vascular images can be produced with a small dose, so
the patient is not exposed to any unnecessary radiation. Al-
though this method required more medical resources, pa-
tient compliance with the data collection of the study was
improved, image quality was ensured, improving the re-
liability of the research data. Using one shot at a time to
enhance one scan does not increase medical expenses or
medical resources.

In this study, the AVD was associated with the detec-
tion rate of calcified plaques. This may be because AVD
combined with CP has a relationship with anatomy and
hemodynamics (16). This was consistent with the results

reported by Zhang et al. (5). Some studies have also shown
that most patients with AVD and CP have sudden valve si-
nus lesions (17). In addition, the pathogenesis of degener-
ative changes in the elderly is the diastolic pressure of the
aortic sinus systolic decreasing at the aortic valve. Exces-
sive load (18), which stimulates the thickening of the valve
calcification site, causing valve dysfunction, ultimately af-
fects the opening and closing of the normal valve, and
then increases the left ventricular work and myocardial
oxygen consumption, easily leading to the occurrence of
CHD, having a poor prognosis (19, 20). Some scholars be-
lieve that aortic insufficiency may be related to changes in

6 Iran Red Crescent Med J. 2019; 21(3):e83343.

http://ircmj.com


Lu X et al.

Figure 3. Calcification of aortic valve and detection of a calcified plaque in coronary artery in AVD. (A, Calcification of the aortic valve in the AVD group is associated with the
detection of coronary segment 6; B, The segment 3 of the coronary arteries are related to the stenosis of the lumen of the corresponding segment; C, Aortic valve calcification
and coronary artery calcification in the AVD).

left heart function and coronary heart disease. In clinical
work, some patients with aortic valve degenerative disease
have active valve insufficiency (21). However, in this study,
no obvious morphological abnormalities other than calci-
fication of the valve appeared, which may be related to the
milder symptoms of the subjects included in this study,
and there was no significant change in cardiac function.
This will continue to expand in subsequent studies.

In this study, there was no statistically significant dif-
ference in gender among patients, however, the correla-
tion between aortic valve calcification and coronary arte-
riosclerosis detection indicates that coronary arterioscle-
rosis is not only a degenerative change but also involves in-
flammation. The expression of factors such as adipose fac-
tor and other factors has confirmed that the aortic valve is
thickened (22). In addition to fibrous tissue and nodular
calcification, there are macrophages and other inflamma-
tory cells, and nearby fatty tissue (23). The classical mech-
anisms of regional inflammatory response and abnormal
lipid metabolism related to the occurrence and develop-
ment of AVD (24). Abnormal lipid metabolism can induce
or aggravate the inflammatory response of the valve and
promote AVD progression (25). An increase in the inci-
dence of diseases such as metabolic syndrome may also
lead to progression of the disease. The regulation of non-
coding RNA can also affect the expression of related fac-
tors (26). Molecular biology studies indicate that Lp(a)-
encoded gene SNPs cause abnormal lipid metabolism, and
miRNA and lncRNAs regulate calcification-related genes
and AVD (27). With regard to progress, miRNA and lnc RNA
up-regulate inflammatory factors that promote calcifica-
tion while inhibiting the activity of anti-calcification fac-
tors and so ultimately accelerate the progression of valve
calcification (28). The results of this study are consistent

with these reports. This merits attention during clinical di-
agnosis and treatment. AVD should not be treated as a de-
generative change. Risk assessment and early intervention
in asymptomatic AVD patients can prevent serious cardio-
vascular disease.

In this study, some AVD patients showed abnormal my-
ocardial perfusion, but there was no obvious abnormal-
ity in myocardial perfusion in others. Obvious morpho-
logical changes were observed in some AVD patients also,
which verified the morphological changes reported in pre-
vious studies. There was a non-linear correlation with
myocardial perfusion (20). Myocardial perfusion refers
to the volume of blood flow per unit volume of the my-
ocardium per unit time (29). The flow of blood from the
small arteries into the blood vessels through the capillar-
ies, which can express the function and metabolism of
the cardiomyocytes (30). The change in resting myocar-
dial perfusion volume showed a certain correlation with
the degree of coronary artery stenosis (31). When an io-
dine contrast agent was used to enhance the examination,
normal myocardial tissue, ischemic myocardial tissue, and
myocardial tissue with myocardial infarction had differ-
ent contrast agent uptake capabilities (32). Healthy my-
ocardial tissue is normal and the amount of ischemic my-
ocardium first increases and then decreases. The infarcted
myocardium was not enhanced, and the different distribu-
tion of the contrast agent in the myocardial tissue was ex-
pressed with a pseudo-colored image, producing an image
of myocardial perfusion. Because the load is limited, some
patients cannot tolerate exercise, and the system is incon-
venient to operate, we here used a bolus of iodine contrast
agent instead. We performed a rapid dynamic scan and ac-
quire a time-density curve to quantitatively assess tissue
perfusion (33). CT-MPI was initially performed using elec-
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tron beam CT and multi-slice spiral CT, but the electron
beam CT was limited by the spatial resolution, which led to
the details of the image being displayed unclear; with the
development of CT technology, especially in recent years
The high-end CTs that have emerged one after another have
achieved preliminary results in the clinical study of CT my-
ocardial perfusion (34).

In this study, combined CT-MPI and CCTA improved the
positive predictive value of myocardial perfusion abnor-
malities, indicating that the two have complementary ef-
fects, similar to the results reported (35), and performed
a 320-MDCT multicenter trial, with blood, detection of
vascular stenosis with abnormal dynamics, and one-stop
combined diagnosis (36). To a large extent, they found
and ruled out CCTA’s false positive results, and in patients
with suspected myocardial ischemia, reduced unnecessary
invasive tests. The functional information obtained by
CT-MPI is a good complement to CCTA inspections. This
also prompted us to develop a CAD one-stop CT diagnosis
model.

5.1. Conclusions

In this study, we found a way to accurately obtain coro-
nary artery lumen images and myocardial perfusion im-
ages in a one-stop way. This means that we can obtain infor-
mation about anatomy and function of AVD at one exam.
Only a single contrast injection can be used to obtain good
coronary and myocardial perfusion imaging. The mor-
phological and functional information of the heart is pro-
vided completely without increasing the amount of con-
trast agent and the lower total radiation dose and shorter
time. It also has high accuracy in the diagnosis of coro-
nary heart disease, and it is expected to become a “one-
stop” diagnosis method for coronary heart disease, provid-
ing new ideas for the choice of clinical treatment methods
and therapeutic observation.

Limitations of this study: (1) Subjects in this study have
relatively mild symptoms and fewer interventions. Future
studies should be performed on patients with more severe
symptoms. (2) This is a single-center study with a relatively
small sample size. In the future, it is necessary to improve
and conduct in-depth research on the multi-center work of
large sample groups.

Both good CCTA and CT-MPI images can be obtained at
the one stop scanning by Revolution CT, which can be used
for the diagnosis of AVD combined with myocardial is-
chemia. Revolution CT can accurately measure myocardial
hemodynamic changes, and provide imaging evidence for
the diagnosis and treatment of aortic valve degeneration.
Application of the One-stop Cardiac CT scan (myocardial
perfusion imaging combined with CCTA) on wide detector
Revolution CT can provides anatomical and hemodynamic

information in one examination, providing an imaging ba-
sis for timely detection, treatment, and prevention of CAD.
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