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Abstract

Objective To analyze the impact of low-dose contrast agents on the image quality
of patients with chest pain triad during one-stop CT scanning. Sixty patients with
chest pain triad admitted to our hospital from July 2022 to July 2023 were included
as the research subjects. groups were compared. Results There was no statistically
significant difference in the imaging quality and diagnostic status of coronary and
pulmonary arteries between the two groups of patients (P>0.05), but the incidence
of contrast agent nephropathy during the scanning process in the observation group
was significantly lower than that in the control group, and the difference was sta-
tistically significant (P<0.05). Conclusion In clinical practice, the use of low-dose
contrast agents during one-stop CT scanning for patients with chest pain triad has
a good image quality maintenance effect, improves diagnostic accuracy, provides
reference for clinical treatment, and reduces the occurrence of contrast agent
nephropathy, with high safety.
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In this fast-paced medical era, the rapid and accurate diagnosis of chest pain, an emergency symptom, is directly
related to the patient's life safety and subsequent treatment effect. The chest pain triad, namely acute coronary syn-
drome, acute aortic dissection and pulmonary embolism, has received much attention due to its dangerous condition
and complex diagnosis (Li, Wang, & Xu, 2021). In recent years, with the rapid development of imaging technology,
one-stop CT scanning has gradually become the preferred method for diagnosing the chest pain triad due to its high
efficiency and comprehensive advantages (Yu et al., 2022). Traditionally, CT scans require a high dose of contrast
agent to enhance the contrast between blood vessels and surrounding tissues, thereby improving image clarity. How-
ever, high doses of contrast agents may not only increase the risk of allergic reactions in patients, but may also burden
kidney function, especially for patients with existing kidney damage, where the risk is multiplied (Jiang et al., 2024).
Therefore, exploring the application of low-dose contrast agents in one-stop CT scanning of the chest pain triad has
become a hot topic in the field of medical imaging.

This study analyzed the impact of low-dose contrast agents on image quality in patients with the chest pain triad
during one-stop CT scans, as detailed below:
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1. Objects and Methods
1.1 Object

Sixty patients with chest pain triad admitted to our hospital between July 2022 and July 2023 were included in this
study. All patients underwent one-stop CT scans and were randomly divided into a control group (contrast agent at
standard dose) and an observation group (contrast agent at low dose), with 30 patients in each group. The control
group consisted of 15 males and 15 females, aged 35 - 79 years, with a mean age of (58.61 1-2.66) years. The obser-
vation group consisted of 16 males and 14 females, aged 36 — 79 years, with a mean age of (58.7912.84) years.

There was no statistically significant difference in the patients' clinical data (P > 0.05). All patients provided in-
formed consent regarding the study content. The study complied with basic principles of medical ethics.

1.2 Methods

All patients underwent a one-stop CT scan:

(1) Patient Preparation: Verify the patient's basic information, including name, age, gender, and medical history,
to ensure accuracy. Require the patient to fast for at least 4 hours before the examination to avoid food residue
affecting image quality. Explain the examination process, purpose, and possible feelings to the patient to alleviate
their anxiety. For patients requiring continuous monitoring of cardiac function, ensure the relevant equipment is
properly fitted beforehand.

(2) Pre-scan preparation: Based on the patient's weight, renal function, etc., an appropriate dose of contrast agent
is selected and administered intravenously. During the scan, patients in the control group received a standard dose of
contrast agent. 80 ml of iohexol was thoroughly mixed with 40 ml of 0.9% sodium chloride injection to prepare the
contrast agent, which was then injected intravenously at a rate of 5 ml/s. Patients in the observation group received a
low dose of contrast agent: 30 ml of iohexol was thoroughly mixed with 40 ml of 0.9% sodium chloride injection to
prepare the contrast agent, which was then injected intravenously at a rate of 5 ml/s. The choice of contrast agent
should balance good imaging effects with patient safety. The patient lies supine on the CT scan table, keeping their
body relaxed with arms naturally placed at their sides to ensure exposure of the scanned area. Patients are instructed
to perform deep breathing exercises to reduce respiratory motion artifacts and improve image quality.

(3) Scanning Procedure: A "one-stop MSCTA examination for acute chest pain triad" is performed using the latest
dual-source CT scanner or other high-end CT equipment. This procedure includes one contrast agent injection and
one comprehensive scan covering the coronary arteries, pulmonary arteries, and aorta. The focus is on observing the
morphology, course, and presence of stenosis, plaque, or other abnormalities in the coronary arteries. Direct signs
such as filling defects and vascular stenosis are observed in the pulmonary arteries, as well as indirect signs such as
decreased pulmonary blood flow and right ventricular hypertrophy, to diagnose pulmonary embolism. The integrity
of the aortic wall is assessed, including the presence of dissection, dilation, and signs such as false lumen thrombosis
and extravasation. Scanning parameters are adjusted according to the patient's body size and heart rate to ensure
image quality meets diagnostic requirements. Appropriate radiation protection measures are implemented to ensure
the radiation safety of both the patient and medical staff during the scan.

(4) Image processing and diagnosis: Various reconstruction techniques (such as MPR and VR) are used to process
the raw data and generate high-quality 3D images. Experienced radiologists then meticulously analyze the images to
observe lesions in the coronary arteries, pulmonary arteries, and aorta, ruling out or confirming specific diseases in
the acute chest pain triad.

1.3 Observation Indicators

(1) Compare the imaging quality of the coronary arteries and pulmonary arteries in the two groups.
(2) Compare the incidence of contrast agent nephropathy between the two groups of diagnostic results and the scan-
ning process.

1.4 Statistical Analysis

All study data were analyzed using SPSS 20.0. 7 and “x + ¢ tables represent continuous data, and X ? and %

tables represent categorical data. When statistical significance was found, P < 0.05 was considered for comparison
between the two groups.
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2. Results
2.1 Comparison of imaging quality between coronary arteries and pulmonary arteries

Analysis showed that there were no statistically significant differences in the quality of coronary artery imaging and
pulmonary artery imaging between the observation group and the control group (P > 0.05), as shown in Table 1.

2.2 Comparison of diagnostic results with the incidence of contrast-induced nephropathy

After treatment and nursing care were provided to both groups of patients, the SDS depression score and SAS anxiety
score in the observation group were significantly lower than those in the control group, and the differences were
statistically significant (P < 0.05), as shown in Table 2:

Table 1. Comparison of coronary and pulmonary artery imaging quality between the observation group and the control group

(xxs)
Observation indicators Observation group (n=30) Control group (n=30) X7’ P
1 point 0 (0.00%) 0 (0.00%) - -
2 points 1(3.33%) 0 (0.00%) 1.017 0.313
Coronary artery imaging 3 points 2 (6.67%) 1 (3.33%) 0.351 0.554
4 points 3 (10.00%) 4 (13.33%) 9.084 0.001
5 points 24 (80.00%) 25 (83.33%) 0.162 0.688
1 point 23 (76.67%) 26 (86.67%) 1.002 0.317
Pulmonary artery imaging 2 points 7 (23.33%) 4 (13.33%) 1.002 0.317
3 points 0 (0.00%) 0 (0.00%) - -

Table 2. Comparison of diagnostic results and incidence of contrast-induced nephropathy in the observation group and the
control group [n, (%)]

Group Diagnostic results Misdiagnosis Incidence of contrast agent nephropathy
Observation group (n=30) 26 (86.67%) 4 (13.33%) 4 (13.33%)
Control group (n=30) 27 (90.00%) 3 (10.00%) 13 (43.33%)
x? 0.162 6.648
P 0.688 0.010

3. Discussion

In the field of critical care medicine, timely and accurate diagnosis of the triad of chest pain (aortic dissection, pul-
monary embolism and acute myocardial infarction) is crucial. Traditionally, these patients need to undergo multiple
CT scans, which is not only time-consuming and laborious, but also increases the amount of contrast agent and
radiation dose, which brings a considerable burden to the patients (Xu et al., 2022). However, with the advancement
of medical technology, low-dose contrast agent one-stop CT scan is gradually becoming a new solution to this prob-
lem.

Traditional chest pain triad CT scans often use conventional doses of contrast agents. Although relatively clear
images can be obtained, their drawbacks cannot be ignored. First, high doses of contrast agents may cause contrast-
induced nephropathy, especially for patients with renal insufficiency, where the risk is even higher. Second, long-
term and repeated scans not only increase the patient's radiation exposure but may also delay the best treatment time
(Sun, 2020). In addition, the high cost of the examination also deters some patients. In recent years, low-dose contrast
agents have been used to some extent and have shown advantages (Guo et al., 2020). This study shows that using
low-dose contrast agents for one-stop CT scans can still maintain high-quality imaging of the coronary and pulmonary
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arteries. This is thanks to advanced CT scanning technology and optimized scanning parameter settings. By precisely
controlling the timing of contrast agent injection and scanning speed, doctors can reduce the amount of contrast agent
used while ensuring that the image quality meets the needs of clinical diagnosis. The biggest advantage of low-dose
contrast agents is that they significantly reduce the incidence of contrast-induced nephropathy. This advantage is
particularly obvious for the elderly and patients with renal insufficiency. Reducing the amount of contrast agent used
means reducing the burden on the kidneys, thereby reducing the risk of kidney damage caused by contrast agents
(Gong, 2024). In addition, one-stop CT scans combine examinations that originally required multiple procedures into
one, which not only shortens the examination time but also reduces the physical and psychological burden on patients
(Gong, 2024).

In conclusion, low-dose contrast agent one-stop CT scanning has demonstrated significant advantages in the diag-
nosis of patients with chest pain triad. It not only maintains high-quality imaging but also effectively reduces the
incidence of contrast-induced nephropathy.
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