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Abstract

Introduction: Cardiac magnetic resonance imaging (MRI) is the gold standard in the
assessment of left ventricle (LV) mass and wall thickness. In recent years, cardiac
computed tomography angiography (CCTA) has gained widespread usage asanimaging
modality. Despite this, limited previous investigations have specifically addressed the
potential of CCTA as an alternative modality for quantitative LV assessment.

The aim of this study was to compare CCTA derived LV mass and wall thickness with
cardiac MRI utilizing machine learning algorithms.

Methods: Fifty-seven participants who underwent both CCTA and cardiac MRI were
identified. LV mass and wall thickness was calculated using LV contours which were
automatically placed using in-house developed machine learning models. Pearson’s
correlation coefficients were calculated along with Bland-Altman plots to assess the
agreementbetween the LV mass and wall thickness perregion on CCTAand cardiac MRI.
Inter-observer correlations were tested using Pearson’s correlation coefficient.

Results: Average LV mass and wall thickness for CCTA and cardiac MRl were 127 g 128
g,7and 8mm respectively. Bland-Altman plots demonstrated mean differences and
corresponding 95% limits of agreement of -1.26 (25.06;-27.58) and -0.57 (1.78;-2.92), for LV
mass and average LV wall thickness, respectively. Mean differences and corresponding
95% limits of agreement for wall thickness per region were -0.75 (1.34;-2.83), -0.58 (2.14;-
3.30) and -0.29 (3.21;-3.79) for the basal, mid, and apical regions, respectively. Inter-
observer correlations were excellent.

Conclusion: Quantitative assessment of LV mass and wall thickness on CCTA using
machine learning algorithms seems feasible and shows good agreement with cardiac
MRI.

Abbreviations

Al: Artificial Intelligence

CCTA: Cardiaccomputed tomography angiography
DICOM: Digital Imagingand Communications in Medicine
ECC: Electrocardiogram

FOV: Field of view

HU:  Hounsfield units

LV: Leftventricle

MRI:  Magneticresonanceimaging

RV:  Rightventricle

TE: Echotime

TR: Repetition time

100



1. Introduction

Increased left ventricle (LV) mass and wall thickness causing LV hypertrophy are both
independent risk factors for cardiovascular mortality and morbidity irrespective of the
aetiology (1). Cardiac magnetic resonance imaging (MRI) is still considered to be the gold
standard for LV mass and wall thickness measurements (2). However, over the years
cardiac computed tomography angiography (CCTA) has become a widely used imaging
modality for the assessment of coronary arteries and its diagnosticaccuracy has greatly
increased inthe lastdecade (3). Still, only a few prior studies have been performed about
the use of CCTA for LV mass and wall thickness measurements and only a minor number
have compared the measurements to MRI (4-10). Nasser Alnasser et al. have written
an extensive review about the use of artificial intelligence (Al) in (cardiac) structure
segmentation (11) however, to the best of our knowledge no priorstudy hasincorporated
the use of machine-learning-based LV segmentation into the comparison of CCTA and
MRIderived LV massand wall thickness measurements. Use of CCTA for LV mass and wall
thickness measurements may be especially useful for patients with contraindications for
cardiac MRIsuch as pacemakers, claustrophobia, or clinical conditions that prohibit long
MRI examinations (9). Furthermore, CCTA has been proven to be more readily available,
cheaperand fasteras compared to MRI (12, 13)

Quantification of LV mass and wall thickness requires the definition of LV endo- and
epicardial contours in multiple slices covering the complete LV. Manual segmentation of
the LV myocardium is time consuming both for CCTA and cardiac MRI (14, 15). Recently,
machine learning algorithms have been developed for both CCTA and cardiac MRI and
allow for automatic LV segmentation substantially decreasing the time needed for LV
quantification (14, 16, 17). The aim of this study was to compare LV mass and LV wall
thickness derived from CCTA and cardiac MRI whilst using machine learning based LV
segmentation.

2. Materials and methods

2.1 Patients

For this study 130 participants who underwent both CCTA and cardiac MRI between
October2009 and November 2021 were identified. Participants with a maximum period
of more than 6 months between CCTAand cardiac MRI (n=59), no short-axis cine magnetic
resonance (MR) image stack (n=9), severe motion artifacts on MRI (n =1), CCTA without
contrast (n =3) and corrupt CCTA digital imaging and communications in medicine
(DICOM) files (n=1) were excluded. Atotal of 57 participants were selected for the current
analysis. Among them, thirteen exhibited LV hypertrophy. Patient characteristics and
indications for CCTA and cardiac MRl are described in Table 1. Figure 1 depicts a detailed
flowchartofthe patientselection. All data were analysed retrospectively. The local ethics
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Chapter 6

committee of the Leiden University Medical Centre approved this retrospective analysis
of clinical data and waived the need for informed consent.

Table 1. Patient characteristics. CCTA: Cardiac computed tomography angiography. VT: Ventricular
tachycardia. LV: Left ventricle

Patient characteristics N=57
Male / Female 43 (75%) [ 14 (25%)
Age (years) 60+12.2
Hypertension 24 (42%)
Hyperlipidaemia 12 (21%)
Diabetes mellitus 3 (5%)
Smoking 2 (4%)
LV hypertrophy* 13 (23%)
CCTA indication
Chest pain 33 (58%)
Coronary anatomy for workup to VT ablation 22 (39%)
Aorticaneurysm 1(2%)
Bicuspid aortic valve 1 (2%)
Cardiac MRl indication
Cardiomyopathy 43 (75%)
Myocarditis 4 (7%)
Cardiacischemia 3 (5%)
Sarcoidosis with cardiacinvolvement 3 (5%)
Aorticaneurysm 2 (4%)
Amyloidosis 1(2%)
Bicuspid aortic valve 1 (2%)

*An end-diastolic LV wall thickness of more than 15mm as measured with 2D echocardiography or
cardiac MRl anywhere in the left ventricle (32).
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CCTA vs cardiac MRI: LV mass and wall thickness analysis
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Figure 1. Flowchart demonstrating patient selection. Scans with an inter-scan interval of more than 6
months between MRI and CCTA were excluded. CCTA, cardiac computed tomography angiography.
DICOM, digital imaging and communications in medicine. MRI, magnetic resonance imaging.

2.2 CCTA Data acquisition

CCTAwas performed usinga320-row volumetricscanner (Aquilion ONE, Canon Medical
Systems, Aquilion ONE PRISM Edition, Canon Medical Systems and Aquilion ONE Genesis
Edition, Canon Medical Systems, Otawara, Japan). A peak tube voltage of100-135 kV with
a tube current of 140-580mA was used. Detector collimation, gantry rotation time and
temporal resolution were 320 x 0.5mm, 275ms and 137ms, for the Aquilon ONE Genesis
Edition and 320 x 0.5mm, 350ms and 175ms, for the Aquilon ONE (PRISM Edition)
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respectively. The antecubital vein was used for administration of 50—90 mL of contrast
agent (lomeron 400, Bracco, Milan, Italy) followed by a 1:1 mixture of 20 mL contrast
and saline and finally 25 mL of saline. Peak tube voltage, tube current and amount of
contrastagentvaried based on patientsize (18). After contrast administration CCTAwas
performed the next heartbeat when a threshold of 300 Hounsfield units was reached
in the descending aorta. Subsequently, 70-80% of the RR interval was scanned using
prospective electrocardiogram (ECGC) triggering.

2.3 MRI Data acquisition

Cardiac MRI was performed using a 1.5-T Gyroscan ACS-NT/Intera MR system (Philips
Medical Systems, Best, The Netherlands) or a 3.0-T Ingenia MR system (Philips Medical
Systems, Best, The Netherlands) using retrospective ECC gating. Imaging parameters
were as follows for the 1.5-T Gyroscan ACS-NT/Intera MR system: field of view (FOV) 400
x 320 mm?; matrix, 256 x 206 pixels; slice thickness, 10 mm with no slice gap; flip angle
(a), 35% echo time (TE), 1.67 ms; and repetition time (TR), 3.3 ms. For the 3.0-T Ingenia
MR system typical parameters were: FOV 400 x 350 mm; matrix, 232 x 192 pixels; slice
thickness, 8 mmwith noslice gap; a, 45% TE,1.5msand TR, 3.0 ms. The heart was imaged
in1or2breath-holds with short-axis slices at various levels dependent on the heart size.

2.4 Image processing

Images were transferred to a workstation for quantitative analysis. In-house developed
MASS software (Leiden University Medical Centre) was used for short-axis reformatting
inthe CCTAscansand for LV contour placementinthe CCTAand MRl scans. The software
hasbeenvalidated and supported for clinical purposes. A study by Kawel provides robust
evidence of its efficacy and reliability (19).

CCTA and MRI data were analysed independently and no visual reference to the other
could be made at any time. Also, the observer was blinded to the results of LV mass and
LV wall thickness of each scan. Quantitative analysis of both modalities as well as short-
axis reformattinginthe CCTAwas done automatically by using machine learning models.
Contourswere manually corrected if needed. The Al model used for MRl and CCTA based
LV segmentation used a deep learning-based approach. Specifically, a convolutional
neural networkarchitecture, known asthe U-Net, was employed for this purpose. The Al
modelwastrained onalarge dataset of cardiac MRl and CCTA scans, where both the raw
images and manually annotated LV contours are provided as input. During the training
process, the model learns to map the input images to the corresponding LV contours,
optimizingits parameters to minimize the difference between the predicted and ground
truth segmentations. Finally, the performance of the Al model was evaluated on an
independent testing dataset, which consists of additional cardiac MRl and CCTA scans.
The model’s predictions on the testing set were compared against manual ground truth
annotations to assess its performance in real-world scenarios. Training and use of the
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machine learning models is discussed in more detail for both CCTA and cardiac MRl in
two separate papers (16, 17).

First, CCTAimages were automatically reformatted into a short-axis orientation covering
the complete LV with a slice thickness of 4 mm. Cardiac MRl images with aslice thickness
of 8 or10 mm were already available in short axis hence, no further reformatting was
needed. Once short-axis slice stacks were created a reference point was placed in a mid-
slice at the site of the inferior attachment of the right ventricle (RV) to LV, both for CCTA
and cardiac MRI. The segment numbering withinaspecificlevel depends onthelocation
of the reference point. Hence, this allows for anatomical alignment of CCTA and cardiac
MRI. Finally, LV epicardial and endocardial contours were automatically detected firstin
the CCTA and hereafter in the cardiac MRI for each patient. The 75% phase was chosen
for LV segmentation on both the CCTA and cardiac MRl as this phase is most ideal for LV
mass and wall thickness calculation (20). Figure 2 depicts the results of LV segmentation
for both CCTA and cardiac MRI.

We have opted nottoinclude LV volume as the basis forits calculation (asis with LV mass)
is based on endo- and epicardial LV contours using MASS software. As the main goal
of this study was to evaluate the matter of agreement between CCTA and MRI derived
LV contours we chose LV mass as a derivative of these contours. Therefore, including
a comparison of LV volume between imaging modalities will not provide additional
meaningful insights beyond whatis already captured in the LV mass calculation process.

Figure 2. Example of LV segmentation of a middle region slice of the same patient for both cardiac
MRI (left panel) and CCTA (right panel). The red lines represent the endocardial contours. The green
lines represent the epicardial contours. The reference pointis marked by the small blue cross. Middle
region wall thickness for this patient was 8 mm on MRl and 6 mm on CCTA.
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2.5 LV mass and wall thickness calculation

Using the LV contours, LV mass and wall thickness were calculated automatically using the
aforementioned software. Average LV wall thickness as well as segmental wall thickness,
using the standard 16-segment model were derived (21). Furthermore, segments were
combined to provide wall thickness per LV region consisting of the basal, mid and apical
regions (21) whichis depicted in Figure 3. LV wall thickness for the entire LV and per region
were calculated using the following formulas.

segment 1 + segment 2 + ... + segment16
16

LVwallthickness =

segment 1 + segment 2 + segment 3 + segment 4 + segment 5 4+ segment 6
6

LVwallthicknessbasal =

segment 7 + segment 8 + segment 9 + segment 10 + segment 11 + segment 12
6

LVwallthickness mid =

segment 13 4+ segment 14 4+ segment 15 + segment 16

LVwallthickness apical = 1

To assess inter-observer reproducibility a second independent observer performed
quantitative analysis in a randomly selected cohort of twenty subjects. Since manual
adjustments to the automatically detected contours was occasionally required, the
results between observers may vary. Correlations of LV mass and LV wall thickness for
both CCTA and cardiac MRI between both observers were subsequently tested using
Pearson’s correlation coefficient.

Basal
Mid
Apical

Figure 3. Standard 16-segment model depicting how different segments make up 3 different major
regions; basal, mid and apical.
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2.6 Statistical analysis

The agreement between LV mass and wall thickness derived from CCTA and cardiac
MRIwas assessed using Bland-Altman plots and Pearson’s correlation coefficient. Inter-
observer correlations were tested using Pearson’s correlation coefficient. SPSS software
version 25, SPSS IBM Corp, Armonk, New York) was used for all statistical analysis.

3. Theory

Performingacomparison of CCTAand LV mass and wall thickness using machine learning
algorithms serves both a practical and time-saving purpose. For instance, patients with
contraindications for cardiac MRI, such as those with pacemakers, claustrophobia, or
conditions prohibiting prolonged MRI examinations could potentially benefit from
CCTA as prior mentioned factors play no role in CCTA acquisition (9). Furthermore, the
increased availability, cost-effectiveness and speed of CCTA compared to cardiac MRI
make itanattractive alternative for routine clinical use (12,13). Lastly, LV segmentation is
time consuming and machine learning algorithms for automatic LV segmentation have
already been proved to speed up this process (14, 16,17). An important consideration is
whether use of these algorithms does not compromise the accuracy of LV segmentation
as compared to the gold standard of cardiac MRI.

4. Results

CCTA -and cardiac MRI images from 57 participants were used in the current analysis
hence a total of a 114 scans were analysed. Table 1 lists a detailed description of patient
characteristics. Mean LV mass derived from CCTA and cardiac MRl including the standard
deviation were127+31.6 and 128 +31.0 g, respectively. Mean wall thickness derived from
CCTA and cardiac MRl including the standard deviation were 7 +1.5 mm and 8 +1.3 mm,
respectively. Correlation between CCTA and cardiac MRI derived LV mass was very
strong (r=0.908, p < 0.001). Furthermore, corresponding mean differences and 95%
limits of agreement for LV mass as demonstrated by the Bland-Altman plot were -1.26
(25.06;-27.58). LV wall thickness correlation between CCTA and cardiac MRl was strong
(r=0.644, p <0.001) for average wall thickness and (r=0.662, p < 0.001), (r=0.668, p <
0.001) for the basal and mid regions, respectively. Average wall thickness in the apical
regions demonstrated a moderate correlation (r=0.524, P<0.001). Corresponding mean
differences and 95% limits of agreement were -0.57 (1.78;-2.92), -0.75 (1.34;-2.83), -0.58
(2.14;-3.30) and -0.29 (3.21;-3.79) foraverage wall thickness, basal, mid and apical regions,
respectively. The average value for the thickest segments on MRl and CCTA including
the standard deviation were 11 +1.8 and 10 + 2.5 mm respectively and demonstrated a
strong correlation (r=0.687 p<0.001). Corresponding mean differences and 95% limits
of agreement were -1.06 (2.47;-4.60). Relevant charts for LV mass and wall thickness
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correlations between CCTA and MRI as well as limits of agreement including mean
difference are depicted in figure 4, figure 5, figure 6 and figure 7. All results are listed
numericallyin Tablezaswellas LV mass and LV wall thickness values according to clinical
diagnosisin Table 3.

Mean differences per segment were assessed using the standard 16-segment model.
Results are depicted in figure 8.

Interobserver correlations and intraclass correlation coefficients for CCTA derived LV
mass, MRl derived LV mass, CCTA derived average wall thickness and MRl derived average
wall thickness were excellent yielding Pearson’s correlations coefficients of (r=0.994,
p<0.001), (r=0.970,p<0.001), (r=0.971, p<0.001), (r=0.956, p<0.001), (r=0.965, p< 0.001)
(r=0.877,p<0.007), (r=0.825, p< 0.001) and (r=0.820, p < 0.001) respectively.
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Table 2
Pearson’s correlation Mean differences and 95%
coefficientR limits of agreement

LV mass 0.908 (p<0.001) -1.26 (25.06;-27.58)

LV wall thickness entire LV 0.644 (p<0.001) -0.57 (1.78;-2.92)

LV wall thickness basal region 0.662 (p<0.001) -0.75 (1.34;-2.83)

LV wall thickness mid region 0.668 (p<0.001) -0.58 (2.14;-3.30)

LV wall thickness apical region 0.524 (p<0.001) -0.29 (3.21;-3.79)
Maximum LV wall thickness 0.687 (p<0.001) -1.06 (2.47;-4.60).

Correlations and limits of agreement between CCTA and MRI. LV: Left ventricle.

Table 3
Diagnosis Average Average Average CCTALV Average MRI LV
CCTA LV mass MRI LV mass wall thickness  wall thickness
Diabetes mellitus (N=3) 130 grams 123 grams 9mm 8 mm
Hypertension (N=24) 135 grams 137 grams 8 mm 9mm
Hyperlipidaemia (N=12) 142 grams 140 grams 9mm 9mm

Average LV mass and wall thickness on CCTA and MRI according to comorbidity. CCTA: Cardiac
computed tomography angiography. LV: Left ventricle. MRI: Magnetic resonance imaging.

5. Discussion

This study assessed the comparison of LV mass and LV wall thickness between CCTA
and cardiac MRI calculated from LV epi- and endocardial contours whilst using machine
learning algorithms for automatic placement of these contours. Results demonstrate
that CCTA shows good correlation with MRIwith regard to LV mass and LV wall thickness.
Also, Bland-Altman plots show narrow limits of agreement and minimal bias. Asa result,
(CCTA) canserve notonlyin theevaluation of coronary stenoses butalsoin the assessment
of LV mass and wall thickness. This capability positions CCTA as a viable alternative to
cardiac MRI.

Kooetal. performed ananalysisinwhich they evaluated the accuracy of adeep learning-
based algorithm for the segmentation of the LV on CCTA. However, instead of comparing
this to MRI the results were compared to manual segmentations. It was demonstrated
that deep learning-based segmentation results were comparable to those provided by
manual segmentation with a high Dice index. They also concluded that based on visual
analysis, automated LV segmentation using deep learning is superior to semi-automatic
segmentation performed by an expertreader. Unfortunately, no statistical evidence was
given to back up this last claim (14).
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In a comprehensive review by Kawel et al. reference values of LV mass were given for
cardiacMRI. Anaverage LV mass of 121 grams was found for men and 83 grams forwomen.
As the goal of our study was to assess the agreement of LV mass and LV wall thickness
between CCTAand MRI men and women were notassessed separately. Still, our average
LV massvalue on cardiac MRI of128 g closely matches the value found by Kawel et al. Given
the predominantrepresentation of meninourstudy (75 vs. 25% women), itis noteworthy
thatthis genderdistribution imbalance could contribute to an elevated average LV mass
value, given the generally higher LV mass observed in men compared to women (22). It
is also important to realize that due to the retrospective nature of this study the cohort
consists of clinical participants, hence we cannot exclude the possibility of this cohort
havinga higherthan average LV mass as compared toasample of the general population
which was used by Kawel et al. Furthermore, in another study by Kawel et al. the normal
values for LV wall thickness on cardiac MRl were assessed per segment according to the
standard 16-segment model. An average of 6 and 7 mm were found respectively for
women and men when combining all regions. This closely matches our result of 8 mm
foraverage LV wall thickness. Again, the result in our study could be slightly higher due
tothe factthatwe have included vastly more men than women (19, 21) and that due to the
retrospective nature of this study the cohort consists of clinical participants which may
have a higher average LV mass as compared to the general population.

A study by Kara et al. also compared myocardial LV mass between CCTA and MRI using
manual LV contour tracing for both modalities. It was also found that LV mass derived
from CCTA correlated strongly with cardiac MRl using Pearson’s correlation coefficient (r
=0.884, p<0.001), which is comparable to ourstudy. Furthermore, Bland-Altman plots by
Karaetal. demonstrated a mean difference of19.50 gwith corresponding 95% upperand
lower limits of agreement of 66.05and 27.05 g, respectively (9). The difference between
the upperlimitand the lowerlimitinourstudy for LV mass as well asthe mean difference
is much lower as compared to Kara et al. This could be attributed to the fact that Kara et
al. used a 64 slice computed tomography (CT) scannerwhereasin our study thiswas a 320
slice CT scanner greatly increasing image quality (23). Also, no machine learning model
was used for LV segmentation in the study by Karaetal.

Wangetal. similarly used automaticsoftware for LV wall thickness comparison between
CCTA and cardiac MRI. The methodology of our study is comparable to the study by Wang
etal.asthe bordersofthe endocardium and epicardium were automatically segmented.
However, MRI contours were segmented manually. A Pearson’s correlation coefficient for
average LV wall thickness between CCTA and cardiac MRl of r=0.698 (p <0.01) was found
by Wangetal. Thisis slightly higher compared to ours r=0.644 (p <0.01). However, Bland-
Altman plots obtained by Wang et al. revealed a mean difference of 0.6 mm with 95%
upper and lower limits of agreement of 4.0 mm and -2.7 mm, respectively (8). Although
the mean difference is equivalent to our study, their observed difference between the
upperand lower limits is considerably more thanin our study. Again, this could be partly
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explained due to the use of different scanner settings. Unfortunately, the slice capacity
of the scanner used was not provided by Wang et al.

Given the Bland-Altman plots for mass differences between CCTA and MRl in our study
itisimportant to note how these upper and lower limits would affect the diagnosis of
LV hypertrophy. For instance, Levy et al. investigated the cut-off values for LV mass that
define LV hypertrophy. It was found that a LV mass of 294 g or more for men and 198 g
or more for women would implicate LV hypertrophy. Our study found mean LV mass
of 127 and 128 g for CCTA and cardiac MRl respectively and 95% limits of agreement for
differences between CCTA and cardiac MRI of 25.06;-27.58 implicate that diagnosing LV
hypertrophy would still be possible as potential differences between CCTA and cardiac
MRI measurements are well below that of LV hypertrophy (24).

Interestingly, when observing the mean differences between CCTA and cardiac
MRI derived wall thickness per segment in Figure 8 it can be observed that the mean
differences are greaterin septal regions compared to other regions. This could be due to
thefactthatoncardiac MRl itis easier to differentiate between the septum wall and the
RV as compared to CCTA as with the latter thereiis less contrastin the RV as compared to
theLV (25). Furthermore, itisobserved that correlation coefficientand limits of agreement
considering wall thickness on CCTA and cardiac MRl are less strong for the apical region
compared to otherregions. Thisis mainly due to the fact that smaller contours which are
more presentapically are more prone to bias as was also described by Mitchell et al (26).

5.1 Limitations

This study has several limitations, which are innate to its retrospective design and novel
nature. Firstly, it was conducted at a single centre, which may limit the generalizability
of our findings to broader patient populations and clinical settings. Consequently the
samplesizeinourstudy was limited, which may affect the statistical power and precision
of ourresults. Secondly, the absence of clinical endpointsin our study restricts our ability
to directly assess the impact of CCTA compared to cardiac MRI on patient outcomes.
Thirdly, it was not possible to use similar cardiac gating parameters for the CCTA and
cardiac MRI. Hence, differences in LV mass and LV wall thickness between CCTA and
cardiac MRI may be attributed due to differences in the cardiac timing of the image
acquisition. Still for both imaging modalities the phase on 75% of the RR interval was used
for contour placementand subsequent LV massand wall thickness comparison. However,
differencesin heartbeat maystill have negatively impacted equal cardiactiming of CCTA
and cardiac MRI. Itis worth noting that different scanners with different tesla strengths
(1.5and 3.0 T) were used for MRl image acquisition in our study. Although using a 3.0
T scanner can substantially decrease scanning time compared to a1.5 T scanner it has
been demonstrated that there is no difference regarding LV mass and wall thickness
measurements. Therefore use of different MRI scanners in this study is unlikely to have
influenced the LV contour placementaccuracy (27). Fourthly, images derived from CCTA
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and MRI have a different slice thickness. We cannot entirely exclude the possibility that
this hasinfluenced the accuracy of LV contour placement. However, multiple studies have
demonstrated that the accuracy of LV segmentation is not affected by slice thickness
both for CCTA and MRI (28, 29). Lastly, In our study, we deliberately chose not to include
papillary muscles and trabeculae in the LV massassessmentas our primary objective was
to conduct a uniform comparison between cardiac MRl and CCTA for LV mass and wall
thickness quantification. Furthermore, including papillary muscles and trabeculae inthe
assessment is time consuming and may introduce variability, potentially confounding
the comparison between the two imaging modalities (30). Still, not including papillary
muscles and trabeculae may have introduced bias as this can lead to lower LV volumes
as compared to the reference values, especially in patients with LV hypertrophy (30).

6. Conclusions

Utilizing CCTA for assessment of LV mass and wall thickness whilst using a machine
learning model for LV segmentation shows good agreement with cardiac MRI.
Consequently, CCTA may offera reliable alternative forindividuals with contraindications
to cardiac MRI in the context of LV mass and wall thickness assessment. Notably, CCTA
offers advantages in terms of greater accessibility, cost-effectiveness, and faster
imaging acquisition compared to MRI (12,13), albeit with the caveat of increased radiation
exposure (31). Despite being conducted ata single centerand without clinical endpoints,
our findings offer important preliminary evidence that warrants further investigation
andvalidation in larger, multicenter studies with clinical outcomes.
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