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Background: Coronary artery calcium scoring (CACS) is a noninvasive method for quantifying coronary
artery calcification plaque burden. Although low-dose chest computed tomography (LD-CT) scans with
energy-integrating detector CT can be used for CACS, its clinical utility is constrained by higher mean
differences and wider limits of agreement. In contrast, photon-counting CT offers significantly enhanced
image quality compared to energy-integrating detector CT, making it a more promising tool for accurate
CACS. This study investigated the difference in CACS obtained from LD-CT using photon-counting
detector CT as compared to standard CACS CT (CAC-CT).

Methods: This prospective study included 105 patients (mean age 64.6x11.5 years) who underwent both
CAC-CT and LD-CT scans on the same day using photon-counting detector CT. CAC-CT served as a
reference standard. Ten groups generated by LD-CT were reconstructed using different strength levels
of quantum iterative reconstruction (QIR; 0—4) and slice thickness (3 and 1.5 mm), with the LD;,,..qmo to
LD, 5 um-qmrs groups being designated. The accuracy of CACS detection via LD-CT was evaluated using the
intraclass correlation coefficient ICC; >0.9: excellent) with two-way mixed effects and absolute agreement,
Bland-Altman analysis, and weighted kappa (excellent: >0.8) being used for risk categorization agreement.
The Wilcoxon signed-rank test was used to compare the radiation doses between CAC-CT and LD-CT.
P<0.05 was considered to indicate statistical significance.

Results: Coronary artery calcium was detected in 77 (73.3%) patients via CAC-CT. Each LD-CT group
demonstrated high sensitivity (96.1-100%) and specificity (100%) in detecting coronary artery calcium, with
all cases detected in the LD, 5 oo and LD 5, o1 groups. Excellent agreement in CACS was observed
between the LD-CT groups and the CAC-CT group (ICC: 0.983-0.993). LD, 5 .o Showed the narrowest
limits of agreement, while LD, 5 ,,.omi showed the lowest mean bias. The volume CT dose index was
reduced by approximately 56.5% with LD-CT as compared to with CAC-CT (1.0 vs. 2.3 mGy; P<0.001).
Conclusions: The LD-CT scan derived from photon-counting detector CT demonstrated excellent
agreement with the standard CACS scan in terms of CACS and significantly reduced radiation dose. The
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reconstruction protocol using a 1.5-mm slice thickness with QIR level 1 improved coronary artery calcium

detection, quantification, and risk categorization.
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Introduction

Coronary atherosclerotic heart disease is a major contributor
to cardiovascular morbidity and mortality globally (1).
Vascular calcification is a common pathological feature of
atherosclerosis. The coronary artery calcium scoring (CACS)
is a useful, noninvasive tool for diagnosing coronary heart
disease. It is also a valuable prognostic marker that can
facilitate risk stratification and treatment decision-making
in patients with coronary heart disease (2). Traditionally,
determining the CACS using a dedicated electrocardiograph
(ECG)-triggered computed tomography (CT) scanning
protocol, known as standard CACS CT (CAC-CT) scan,
has served as a reference standard for noninvasive detection
and quantification of coronary artery calcification. Recent
studies (3,4) have demonstrated that low-dose (LD) chest
CT (LD-CT) scans with a non-ECG trigger can also be
used to evaluate CACS. Although there is good agreement
regarding CACS between LD-CT images and standard
ECG-triggered CT from energy-integrating detector CT,
studies have shown a relatively high mean difference and
wide limits of agreement, limiting the clinical application of
this approach (5,6).

In contrast to conventional energy-integrating detector
CT, which combines the electrical signal of multiple X-ray
photons into a single intensity value, photon-counting
detector CT (PCD-CT) individually measures the number
and energy of X-ray photons, enhancing tissue contrast,
stabilizing Hounsfield units (HU), suppressing electronic
noise, and reducing noise-aliasing artifacts (7,8). These
advancements have enabled the use of PCD-CT as an
innovative technique, opening new possibilities for low-
dose imaging, particularly for screening. A previous study
demonstrated that the CACS obtained with PCD-CT
is more accurate than is energy-integrating detector CT
when the CAC-CT scan is used and that LD lung cancer
screening with PCD-CT provides better image quality
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while using a considerably lower radiation dose than
energy-integrating detector-CT scans (9). If LD lung
cancer screening with PCD-CT can accurately quantify
CACS, it may serve as a comprehensive tool for both lung
cancer screening and cardiovascular risk assessment with
reduced radiation dose exposure as compared to energy-
integrating detector CT scans.

No studies on the accuracy CACS using photon-
counting CT chest scans have been conducted. Additionally,
the Agatston score, a commonly used method for CACS
calculation, is greatly affected by acquisition parameters
(such as tube voltage) and reconstruction parameters (such
as slice thickness and kernel) (10). The aim of this study
was thus to identify the differences in CACS obtained
through LD-CT scan using PCD-CT with tin filtration
(Sn 100 kVp) under various reconstruction parameters
in comparison to those of standard CACS. We present
this article in accordance with the STARD reporting
checklist (available at https://qims.amegroups.com/article/
view/10.21037/qims-24-1244/rc).

Methods
Study design and patients

This prospective study was conducted in accordance with
the Declaration of Helsinki (as revised in 2013) and was
approved by the ethics board of the Geriatric Hospital of
Nanjing Medical University (No. 044-1). Informed consent
was obtained from all participants prior to enrollment. A
total of 112 patients who required lung cancer screening and
cardiovascular risk assessment were recruited consecutively
at the Geriatric Hospital of Nanjing Medical University
between December 2023 and March 2024. The LD-CT
and CAC-CT were performed on the same day. Patients
with a history of coronary artery bypass grafting, stenting
surgery, or cardiac metal implantation were excluded. The
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112 patients who required lung cancer screening and
cardiovascular risk assessment were recruited

v

Low-dose chest CT scan using photon-counting
detector CT
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Standard CACS scan using photon-counting detector
CT
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e 4 coronary artery stents
e 1 coronary artery bypass graft
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A total of 105 patients were included in the study finally

Figure 1 The flowchart of the study. CACS, coronary artery

calcium scoring; CT, computed tomography.

Table 1 The acquisition and reconstruction parameters for the

CAC-CT and LD-CT scans

Parameter LD-CT CAC-CT

Acquisition parameter

ECG triggered Non-ECG triggered ECG triggered
Acquisition mode Spiral Prospective
sequential
Tube voltage (kVp) Sn 100 120
Collimation (mm) 144x0.4 144x0.4
Image quality level 19 19
Pitch 3.2 NA
Rotation time (s) 0.25 0.25
Scan range Lung apex to lung Tracheal carina
base to heart apex
Reconstruction parameter
Monoenergetic level (keV) 70 70
Iterative reconstruction QIR 04 QIR 2
Kernel Qr36 Qr36
Slice thickness (mm) 3,15 3
Increment (mm) 1.5,1.0 1.5
Matrix size 512x512 512x512

CAC-CT, standard coronary artery calcium scoring computed
tomography; ECG, electrocardiograph; LD-CT, low-dose chest
computed tomography; QIR, quantum iterative reconstruction.
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study flowchart can be found in Figure 1.

Data acquisition and reconstruction parameters

Scans were acquired using a first-generation clinical dual-
source PCD-CT system (NAEOTOM Alpha with syngo.
CT VA50; Siemens Healthineers, Erlangen, Germany).
Initially, an LD-CT was performed, followed by a CAC-
CT. The LD-CT scan covered the entire lungs from the
apex to base, while the CAC-CT scan covered the entire
heart from the tracheal carina to the heart apex. All CT
acquisitions were performed in the craniocaudal direction.
We did not use the circulatory agonists such as beta blockers
during in the study.

The scan and reconstruction parameters are presented
in Table 1. Axial images from the CAC-CT were used
as reference images. For CAC-CT, the reconstruction
parameters for CACS images were based on the
manufacturer’s recommended protocol and involved
monoenergetic reconstruction at 70 keV, kernel at Qr36, and
quantum iterative reconstruction (QIR) at the intermediate
level (QIR 2) (11). For LD-CT, the reconstruction
parameters were performed using different combinations
of two different slice thicknesses/increments (3/1.5 mm
and 1.5/1 mm) (5) and five QIR levels (QIR 0-4). A total
of 11 groups were generated, including CAC-CT (as the
reference group), LD; .. .omo t0 LD; poms and LD 5 oo
to LD sum-oms- The CACS from 10 LD-CT groups were
assessed to identify the closest match with the CAC-CT
group. All 11 groups of images were performed under soft
tissue window settings (width 400 HU; level 40 HU).

CAC quantification and risk categorization

One experienced researcher with over 10 years of experience
in cardiovascular radiology (Y.E.Z.) analyzed the presence
and score of CAC in the 11 groups. Calcification was
defined as a lesion area of >1.03 mm’ with an attenuation
value of >130 HU (12). The CACS was determined using
the Agatston method (12). For CAC detection, a CACS >0
was considered indicative of the presence of CAC, and a
CACS score of 0 indicated the absence of CAC. Discordant
cases (in which CAC was present on only one scan) were
analyzed together with another expert reader with over
15 years of experience in cardiovascular radiology (S.L.)
to confirm the discrepancy in CAC presence. CAC was
automatically quantified using software (CT CaScoring,
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syngo.via VB60, Siemens Healthineers) (12). The reader
then decided whether it was truly a coronary calcification
and included or excluded it. Agatston scores were recorded
with one decimal place. Risk categories based on the
Agatston score were defined as follows: very low risk (0),
low risk (>0-10), moderate risk (>10-100), moderately high
risk (>100-400), and severe risk (>400) (13).

Objective image quality assessment

To select images of sufficient quality for quantifying
coronary artery calcium (CAC), we measured the noise
and signal-to-noise ratio (SNR) of the 11 image groups.
Quantitative image assessment was performed by a single
reader on a dedicated workstation (syngo.via VB60B,
Siemens Healthineers), placing a region of interest
(approximately 1.0 cm’ in size) in the ascending aortic
root. CT attenuation and standard deviation, which served
as noise, were documented. The SNR was calculated by
dividing the CT attenuation by the noise.

Radiation dose

To compare the radiation doses of the two different scan
methods, the volume CT dose index (CTDIvol) and dose-
length product (DLP) values documented were recorded. The
effective dose (ED) in millisieverts (mSv) was calculated using
the following formulas (5) and two conversion factors (14):

%  EDcacer(mSv) = DLP (mGy x cm) x 0.026 (mSv x

mGy ™' x cm™).
%  EDpcr (mSv) = DLP (mGy x cm) x 0.014 (mSv x
mGy ™' x cm™).
Statistical analysis

Statistical analyses were performed using SPSS software
version 24 (IBM Corporation, Armonk, NY, USA). The
normality of the distribution of continuous variables was
assessed using the Kolmogorov-Smirnov test. Normally
distributed continuous variables are presented as the mean =+
standard deviation, and nonnormally distributed continuous
variables are presented as the median with interquartile
range. Categorical variables are presented as the frequency
(percentage). P<0.05 was considered to indicate statistical
significance.

The sensitivity, specificity, and accuracy of the LD-CT
groups for detecting CAC were calculated using the CAC-
CT group as a reference. Differences in CACS between
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the LD-CT groups and CAC-CT were compared using
one-way analysis of variance or the Friedman test with
Bonferroni correction, depending on the distribution. The
Pearson or Spearman correlation coefficient was used to
assess the correlation between CACS derived from LD-CT
and CAC-CT acquisitions, depending on the distribution.
Agreement was assessed using Bland-Altman analysis (mean
bias, upper and lower limits of agreement) and the intraclass
correlation coefficient (ICC) with two-way mixed effects
and absolute agreement. ICC values <0.5, between 0.5
and 0.75, between 0.75 and 0.9, and >0.90, indicated poor,
moderate, good, and excellent reliability, respectively (15).
The limits of agreement were determined using Bland-
Altman analysis. The agreement in risk categorization
between the LD-CT groups and CAC-CT was evaluated
using weighted kappa (from 0 to 1.00, with 0.81-1.00
indicating excellent agreement) (15). The image quality
(in terms of noise and SNR) was compared using one-way
analysis of variance or the Friedman test with Bonferroni
correction, depending on the distribution. The difference
in the radiation dose between LD-CT and CAC-CT was
assessed using the paired z-test or Wilcoxon signed-rank
test based on the distribution.

Results
Patient characteristics

According to the inclusion criteria, a total of 112 patients
were enrolled, all of whom successfully underwent LD-CT
scans and CAC-CT scans on the same day. Subsequently,
based on the exclusion criteria, 7 patients were excluded,
4 due to coronary artery stents, 1 due to a coronary artery
bypass graft, and 2 due to cardiac implants. Finally, a total
of 105 patients were included in the study. The baseline
characteristics of study participants are summarized in Table 2.

CAC score quantification and risk categorization

CAC was detected in 73.3% (77/105) of patients in the
CAC-CT group. With the CAC-CT group serving as
the reference, for all the LD-CT groups, there was high
sensitivity, specificity, and accuracy in CAC detection with
no false-positive results in any of the LD-CT groups. CAC
was accurately detected in all patients in the LD, 5.0 and
LD, smmom: groups. The detailed results of CAC detection
for the 10 LD-CT groups are listed in Table 3.

The CACS was not normally distributed (Figure S1);
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Table 2 Baseline characteristics of the study participants

Variables Value (n=105)
Age (years) 64.6x11.5
Male 75 (71.4)
Height (cm) 165.2+25.5
Weight (kg) 74.1+13
BMI (kg/m?) 26.7+3.5
Heart rate (bpm) 74.6+15
Hypertension 42 (40.0)
Diabetes 36 (34.3)
Dyslipidemia 22 (21)
Tobacco abuse 12 (11.4)
CAD family history 18 (17.1)

Total Agatston score* 117.4 (34.4, 392.1)

Values are expressed as mean =+ standard deviation, median
(interquartile range), or n (%). *, obtained from standard coronary
artery calcium scoring scan (12). BMI, body mass index; CAD,
coronary artery disease.

Table 3 Coronary artery calcium detection performance in the 10
groups of LD-CT compared to that of CAC-CT (n=105)

Group SE (%) SP (%) Accuracy (%)

Misdiagnosis (n)

LDgmmare ~ 98.7 100 99.5 1
LDgmman:  97.4 100 98.1 2
LDgmmare ~ 97.4 100 98.1 2
LDgmmars  96.1 100 97.1 3
LDgmmars  96.1 100 97.1 3
LD, smmaro 100 100 100 0
LD, smmar; 100 100 100 0
LD smmare  98.7 100 99.5 1
LD, smmars ~ 98.7 100 99.5 1
LD smmans  97.4 100 98.1 2

CAC-CT, standard coronary artery calcium scoring computed
tomography; LD, low dose; LD-CT, low-dose chest computed
tomography; n, are the number of patients; QIR, quantum
iterative reconstruction; SE, sensitivity; SP, specificity.

therefore, the differences in CACS between the LD-CT
groups and CAC-CT were compared using the Friedman
test and Wilcoxon signed-rank test with Bonferroni
correction used for pairwise group comparisons. The
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Friedman test revealed a significant difference in the
distribution of CACS between the groups (P<0.001).
The CACS of the LD 5m-o0mi> LD smm-omres and LDy s
oms groups (median CACS of 130.7, 130.1, and 129.3,
respectively) did not significantly differ to that of the
CAC-CT group (median 117.4; P>0.05). The Spearman
correlation coefficients and ICCs between the LD-CT
groups and CAC-CT group ranged from 0.987 to 0.99 (all
P<0.001) and from 0.983 to 0.993 (all P<0.001), respectively.
The absolute mean bias calculated using the Bland-Altman
method ranged from 1.5 to 30. Among the groups, LD 5.,
o showed the lowest absolute mean bias. An illustrative
example is provided in Figure 2. The limits of agreement,
also calculated using the Bland-Altman method, ranged
from 173.3 to 224.8. Notably, among the LD-CT groups,
LD, smm-om: and LD 500 exhibited a narrower limit
of agreement (173.3 and 174, respectively). The detailed
results are presented in Tible 4.

The weighted kappa values indicating the agreement
in CACS risk categorization between the LD-CT groups
and the CAC-CT group ranged from 0.84 to 0.9, with the
LD, smmoms group showing the highest level of agreement.
The reclassification rate for the LD-CT groups ranged
from 7.6% to 12.4%. Underestimated severity classifications
in LD-CT groups ranged from 2.8% to 9.5%, while
overestimated severity classifications in LD-CT groups
ranged from 1% to 9.5%. The detailed results are presented
in Table 5.

Objective image quality and radiation dose

The noise, SNR, CTDIvol, and ED did not follow a normal
distribution. There were significant differences in noise and
SNR between the 11 groups (1able 6). LD;, o3, LD 3.
omss and LDy 5004 exhibited superior objective image
quality as compared to the other reconstruction groups,
showing similar objective image quality to that of CAC-
CT (all P values >0.05). Except for that in the LD 5, 0mo
group, the noise level in all the groups was <23 HU, meeting
the image noise requirement for assessing CACS (16). The
detailed results are presented in Table 6.

In terms of radiation dose, the CTDIvol and ED of LD-
CT scan were significantly lower than those of CAC-CT
(Table 7).

Discussion

Our principal finding is that in comparison to CAC-CT,
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Figure 2 Comparison of CACS between the LD-CT and standard CAC-CT in a 68-year-old male with a heart rate of 67 bpm. (A,F) The
CAC-CT group (reference group), (CACS: 266.7). (B,G) The LD;,,.qm; group (CACS: 242.7). (C,H) The LD;,,,.qms group (CACS: 241.5).
(D,I) The LD, spm-omi group (CACS: 266.8). (E,J) The LD 5pm.qms group (CACS: 258.5). CAC-CT, standard coronary artery calcium
scoring computed tomography; CACS, coronary artery calcium scoring; CT, computed tomography; LD, low dose; LD-CT, low-dose chest

computed tomography; QIR, quantum iterative reconstruction.

Table 4 Comparison of Agatston scores between LD-CT and CAC-CT acquisitions (n=77)

Group Agatston score P* re ICC* Bias* LOA*
CAC-CT 117.4 (34.4, 392.1) - - - - -
LDsmm-airo 107 (32, 377.6) 0.001 0.99 0.988 (0.978, 0.993) -21.2 -124.8/82.5
LDsmm-ar 105.4 (28.9, 376.4) <0.001 0.991 0.986 (0.971, 0.992) -26.3 -136.6/84.1
LDsmm-aime 99.9 (30, 370.6) <0.001 0.988 0.985 (0.968, 0.992) -27.8 -140.2/84.6
LDsmm-airs 101.4 (29.4, 371.9) <0.001 0.988 0.984 (0.967, 0.992) -29.6 -145.1/85.9
LDsmm-aipa 104.6 (29.6, 364) <0.001 0.988 0.983 (0.965, 0.991) -30 -146.9/86.9
LD smm-airo 137.2 (48.5, 409.1) <0.001 0.988 0.992 (0.986, 0.995) 15.6 -73.8/105.1
LD smm-airt 130.7 (43.8, 389.2) 0.5 0.989 0.993 (0.989, 0.996) 15 —-85.5/88.5
LD smm-aire 130.1 (41.3, 385.3) 1.0 0.99 0.993 (0.989, 0.996) -4.2 -90.9/82.4
LD, smm-airs 129.3 (37.3, 377.9) 0.3 0.988 0.984 (0.967, 0.992) -8.4 -96.1/79.3
LD smm-aira 129.7 (33.8, 376.9) 0.002 0.987 0.983 (0.965, 0.991) -13.5 -106.9/79.8

Values are expressed as median (interquartile range). *, comparison of Agatston score derived from LD-CT and CAC-CT acquisitions.
CAC-CT, standard coronary artery calcium scoring computed tomography; ICC, intraclass correlation coefficient; LD, low dose; LD-CT,
low-dose chest computed tomography; LOA, limit of agreement; QIR, quantum iterative reconstruction.

LD-CT demonstrated high accuracy in CAC detection
and excellent agreement in CAC quantification and risk
categorization under a reconstruction parameter of 1.5-mm
slice thickness and a QIR level of 1. Additionally, LD-CT
scans exhibited a remarkable 56.6% reduction in CTDIvol
compared to CAC-CT.

In LD-CT performed with PCD-CT, the reconstruction
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parameters influence not only the detection of CAC but
also the accuracy of quantification and risk categorization of
CACS. In CAC detection, a thinner slice thickness (1.5 mm)
combined with lower-level iterative algorithms (QIR
0-1) improves the accuracy of CAC detection as compared
to other reconstruction parameter combinations. This
explains how a thicker slice thickness can lead to the CT
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Table 5 Risk categorization based on Agatston score for CAC-CT and LD-CT
CACS risk categorization
Group Rate (%) Kappa
Very low risk Low risk Moderate risk Moderately high risk  Severe risk

CAC-CT 28 8 27 23 19 - -
LDsmm-airo 29 7 29 23 17 8.6 (7],21) 0.889
LDsmm-qm1 30 7 28 23 17 9.5 (8], 21) 0.887
LDsmm-airz 30 8 29 21 17 10.5 (10, 11) 0.865
LDammairs 31 8 26 23 17 9.5 (9], 11) 0.877
LDsmm-aira 31 8 27 22 17 9.5(9], 11 0.865
LD, smm-airo 28 5 27 25 20 12.4 (3], 101) 0.840
LD, smm-qir1 28 6 29 23 19 9.5 (4], 61) 0.877
LD, smm-airz 29 5 29 23 19 9.5 (4], 61) 0.877
LD smm-airs 29 6 30 22 18 7.6 (5,31 0.900
LD, smm-aira 30 5 29 23 18 8.6 (5, 41) 0.889

Data are expressed as the numbers of patients. |, number of underestimated severity classifications; 1, number of overestimated severity
classifications; %, reclassification rate. CAC-CT, standard coronary artery calcium scoring computed tomography; CACS, coronary artery
calcium scoring; LD, low dose; LD-CT, low-dose chest computed tomography; QIR, quantum iterative reconstruction.

Table 6 Comparison of image quality between CAC-CT and LD-CT

Group CT attenuation (HU) Noise (HU) P SNR P
CAC-CT 47 (44, 50) 13 (11, 15) 3.7 (3.1,4.1)

LDsmm-airo 44 (40, 49) 23 (21, 26) <0.001 2.0(1.7,2.1) <0.001
LDsmm-qi1 44 (40, 49) 18.5 (17, 20) <0.001 25(2.1,2.7) <0.001
LDammaira 44 (40, 49) 16 (15, 18) <0.001 2.8(2.4,3.1) 0.01
LDsmm-arrs 44 (40, 49) 14(12, 15) 1.0 3.1(2.8,3.7) 1.0
LDsmm-qira 44 (41, 49) 11(10, 13) 0.558 3.9 (3.3,4.6) 1.0
LD, smm-airo 44 (39, 49) 31.5 (28, 34) <0.001 1.5(1.3,1.6) <0.001
LD, smm-qir1 44 (40, 49) 22 (20, 26.3) <0.001 2.0 (1.6, 2.1) <0.001
LD, smm-cime 44 (40, 49) 1(19, 23) <0.001 2.1(1.9,2.4) <0.001
LD, smm-airs 44 (40, 49) 17 (16, 19) <0.001 2.6 (2.3,2.8) <0.001
LD smm-ira 44 (41, 49) 14 (13, 18) 1.0 3.2 (2.7, 3.6) 1.0

Values are expressed as median (interquartile range). CAC-CT, standard coronary artery calcium scoring computed tomography; HU,
Hounsfield unit; LD, low dose; LD-CT, low-dose chest computed tomography; QIR, quantum iterative reconstruction; SNR, signal-to-noise

ratio.

value for calcifications dropping below 130 HU due to the
partial volume effect, resulting in missed diagnoses (12).
Additionally, higher levels of iterative reconstruction may
misidentify small calcification foci as noise, leading to
their subsequent removal. In the CACS quantification
and risk categorization, under a 1.5-mm slice thickness,
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low and moderate QIR levels produced a similar CACS to
that of CAC-CT, while the highest QIR level significantly
underestimated the CACS. This underestimation is likely
due to the misclassification of small calcifications as being
noise at the highest QIR level, resulting in their removal.
Therefore, appropriate settings must be selected to
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Table 7 Comparison of radiation dose between CAC-CT and
LD-CT

Variable CAC-CT LD-CT P
CTDIvol (mGy) 2.3(1.9,2.7) 1.0(0.9, 1.1) <0.001
ED (mSv) 0.7(0.6,0.9 0.5(0.4,0.5) <0.001

Values are expressed as median (interquartile range). CAC-
CT, standard coronary artery calcium scoring computed
tomography; CTDIvol, CT dose-index volume; ED, effective
dose; LD-CT, low-dose chest computed tomography.

balance the advantages and drawbacks of each examination
and achieve accurate quantification of CACS at the
lowest possible radiation dose. The relevant guidelines
recommended maintaining the noise level below 23 HU
for the evaluation of CACS (15). In our study, except for
the LD 5,m-omo group, all the groups had noise levels below
23 HU, meeting the requirements for CACS assessment.
Therefore, considering image noise and balancing the
accuracy of coronary artery calcification detection,
quantification, and risk stratification, we recommend a
1.5-mm slice thickness and a QIR level of 1 as the optimal
parameters for evaluating CAC via LD-CT.

Despite there being good agreement in CACS between
LD-CT and CAC-CT under the energy-integrating
detector CT, previous studies have reported relatively
high mean differences and wide limits of agreement,
potentially limiting clinical application. In our study, the
correlation and agreement of LD 5., o were similar to
those produced by Sn 100 kVp chest CT reported by Xiao
et al. (r=0.993; ICC =0.99) (5) and Vingiani et a/. (r=0.99;
ICC not mentioned) (17). Moreover, LD 5o did not
significantly differ from CAC-CT but showed smaller mean
bias and narrower limits of agreement as compared to those
of previous studies (6). These findings suggest that LD-
CT using PCD-CT has excellent agreement with standard
CACS scan in terms of CACS and reduces the mean bias
between the two methods. This improvement can be
attributed to enhanced tissue contrast, no electronic noise,
and reduced noise-aliasing artifacts afforded by the PCD-
CT system. Additionally, the LD, 5., o1 group showed
similar agreement in risk categorization (weighted kappa
=0.9) to that reported by Xiao et 4l. (5), who used a third-
generation dual-source CT scanner with different CACS
categories and a higher weighted kappa of 0.54 than that of
Liu et al. (3), who employed a third-generation dual-source
CT scanner at the Sn 100 kVp in the chest scans with the
same CACS categories.

© AME Publishing Company.

In terms of radiation dose, we observed a significant
reduction in CTDIvol with LD-CT as compared with
CAC-CT. The CTDIvol values in our study were notably
lower than those reported in a previous study on low-dose
CT lung cancer screening (18), aligning with the American
College of Radiology’s recommendations for low-dose lung
screening (9). Regarding the anatomical region-specific
weighting factors, the ED for LD-CT was significantly
reduced in our study, which is in line with findings from
previous studies using PCD-CT at Sn 100 kVp for LD lung
screening (19).

Certain limitations to our study should be acknowledged.
First, we employed a single-center design, and prospective,
multicenter studies are required to obtain more robust evidence.
Second, our results are limited to PCD-CT technology and
may not be applicable to other CT systems. Third, we did not
evaluate the impact of body mass index (BMI) on CACS derived
from LD-CT. A previous study demonstrated the impact of
BMI on calcium quandfication (20); thus, appropriate patient
BMI cutoff values need to be determined in future studies.

Conclusions

LD-CT scan with PCD-CT can accurately quantify
CACS, and reconstruction protocols using a 1.5-mm
slice thickness and QIR level 1 can improve the detection
and quantification of CAC, as well as cardiovascular risk
categorization. This approach could serve as serve as a
comprehensive tool for both lung cancer screening and
cardiovascular risk assessment with reduced radiation dose

as compared to standard CAC-CT.
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