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Abstract

Cardiac computed tomography (CT) has become an essential imaging modality in structural cardiac interventions, providing high-

resolution anatomical and functional assessments. Moreover, the role of cardiac CT spans pre-procedural planning, intra-procedural

guidance, and post-procedural follow-up in interventions such as transcatheter aortic valve implantation (TAVI), mitral, tricuspid, and
pulmonary valve interventions, left atrial appendage occlusion (LAAO), atrial septal defect (ASD), and paravalvular leak (PVL) closures.

Furthermore, compared to traditional imaging techniques, cardiac CT offers superior spatial resolution, precise anatomical characteriza-

tion, and improved procedural success rates by minimizing complications. Additionally, advances in artificial intelligence (Al)-driven

CT analysis, perfusion imaging, and four-dimensional cardiac CT are expanding the associated applications. This review discusses the

current role, benefits, limitations, and future perspectives of cardiac CT in guiding structural heart interventions.

Keywords: computed tomography; structural intervention; transcatheter aortic valve implantation; mitral valve; tricuspid valve; left
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1. Introduction

Over the last two decades structural cardiac inter-
ventions have transformed the management of valvular
and congenital heart diseases, offering minimally inva-
sive alternatives to traditional surgery [1]. As these inter-
ventions become more popular, the need for precise pre-
procedural planning has become paramount. Advanced car-
diac imaging plays a crucial role in optimizing procedural
success, minimizing complications, and improving patient
outcomes.

Computed tomography (CT) has emerged as a key
imaging modality in structural interventions due to its high
resolution, three-dimensional (3D) anatomical assessment,
cost-effectiveness, broad and immediate availability, easy
interpretation, as well as the ability to provide functional
insights [2]. Compared to traditional imaging techniques
such as transthoracic (TTE), transoesophageal echocardio-
graphy (TOE), cardiac magnetic resonance imaging (MRI)
or fluoroscopy, CT offers a detailed visualization of cardiac
anatomy, vascular access pathways, and prosthetic device
positioning, making it an essential tool for interventional
cardiologists.

This review explores the role of CT in various
structural heart interventions, including transcatheter aor-
tic valve implantation (TAVI), mitral and tricuspid valve
transcatheter interventions, left atrial appendage occlusion

(LAAO), atrial and ventricular septal defect (ASD/VSD)
closures, pulmonary valve interventions and paravalvular
leak (PVL) closures. Additionally, this manuscript com-
pares CT with other imaging modalities, highlights its limi-
tations, and provides a broad selection of tables and figures
with multiple practical insights that clinicians can apply
directly. Finally discusses emerging advancements, such
as artificial intelligence (AI)-driven CT interpretation, CT-
derived functional imaging, and low-dose protocols, pro-
viding clinicians and researchers with a comprehensive un-
derstanding of its benefits, challenges, and evolving appli-
cations in the field.

2. Fundamentals of CT for Structural
Interventions

Contemporary multi-detector CT scanners offer excel-
lent spatial and temporal resolution, providing precise vi-
sualization of cardiac chambers, valves, and vascular struc-
tures. A basic understanding of their technical principles
and practical considerations is essential for accurate image
acquisition and interpretation. For structural interventions,
it is recommended to use at least a 64-slice CT scanner and
a slice thickness of 0.6-0.75 mm [3], while newer mod-
els with more slices (e.g., 128, 256, or even 320) can of-
fer faster scanning times and improved image resolution.
Furthermore, electrocardiographic (ECG) gating is impor-
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tant for reducing motion artifacts, with protocol selection
guided by patient rhythm, heart rate, and the need for func-
tional information [4].

Adequate patient preparation is critical [5]. Heart rate
control with B-blockers is generally tolerated and should be
considered if heart rates are above 80 beats/min [6], while
sublingual nitrates may be administered to improve vascu-
lar visualisation when synchronous assessment of coronar-
ies might be needed [7]. Patients should be able to perform
a brief breath-hold to avoid respiratory artifacts. The use
of iodinated contrast material, with tailored bolus timing
[8,9], generally given at a rate of 4—6 mL/s, amounting to
a total of 50-100 mL, ensures optimal opacification of the
cardiac cavities and close vessels, but due to frequent renal
comorbidities and the higher age of this group of patients,
it should be applied with caution [10]. Achieving optimal
contrast enhancement requires individualized adjustment of
iodine dose and injection parameters, taking into consider-
ation patient body size, iodine delivery rate, injection du-
ration, and CT acquisition speed [11]. Of note, radiation
exposure remains an important consideration; contempo-
rary dose-saving techniques such as tube current modula-
tion and iterative reconstruction are widely implemented to
minimize risk while maintaining diagnostic quality [12,13].

Post-processing imaging techniques play a central role
in obtaining clinically relevant information. Multiplanar
(MPR) and curved planar reformations (CPR) allow man-
ual visualization in different planes (axial, sagittal, coronal,
or oblique) from a single scan and require sufficient experi-
ence [14]. Conversely, 3D volume rendering using specific
software products for image processing is used to charac-
terize anatomy and to perform precise measurements [15].
Nonetheless, understanding of these fundamental principles
ensures that cardiac CT can be applied effectively as the
cornerstone of structural intervention planning.

Limitations of Cardiovascular CT

Despite its strengths, cardiovascular CT is not with-
out limitations. Radiation exposure remains a concern, par-
ticularly in younger patients and those requiring repeated
imaging. Although modern scanners with iterative recon-
struction techniques [16], dose modulation, and prospec-
tive ECG-gating have markedly reduced exposure, cumu-
lative dose considerations persist in the context of surveil-
lance imaging [17]. Contrast-related risks represent another
limitation. Jodinated contrast administration can cause
nephropathy in patients with pre-existing chronic kidney
disease [18]. In addition, allergic or anaphylactoid reac-
tions, though rare, can sometimes be expected and man-
aged appropriately. Low-iodine protocols and iso-osmolar
contrast agents may minimise some of these risks [19]. Ar-
rhythmias and high heart rates can compromise image qual-
ity, even with ECG-gating. Patients with atrial fibrillation
or frequent ectopic beats often present with motion arti-
facts and nondiagnostic images [20]. While advanced re-

construction algorithms and high temporal resolution scan-
ners provide partial solutions, imaging in these groups re-
mains technically challenging. Extensive calcification is
a further limitation. Dense calcific burden may generate
blooming artifacts that obscure anatomical borders, lead-
ing to inaccurate annular or vascular measurements [21].
This is particularly problematic in elderly patients with ad-
vanced valvular and vascular disease. Obesity and body
habitus can significantly reduce image quality due to pho-
ton attenuation, requiring higher radiation doses or result-
ing in increased noise. Similarly, patients unable to per-
form adequate breath-holds may produce motion artifacts
that limit image interpretation. Finally, access and avail-
ability are uneven across institutions. Cardiovascular CT
requires advanced equipment, experienced operators, and
specialized post-processing software. Variability in acqui-
sition protocols and measurement techniques can introduce
inter-observer differences, underscoring the importance of
standardization and training [22]. Taken together, these
limitations highlight the need for careful patient selection,
optimization of imaging protocols, and close integration
with complementary modalities such as echocardiography
and MRI (Table 1).

3. CT in Specific Structural Interventions
3.1 Transcatheter Aortic Valve Implantation (TAVI)

Aortic stenosis is the most prevalent valvular disease
in Western nations, primarily driven by age-related degen-
erative processes [23]. The use of TAVI has revolution-
ized treatment, initially reserved for high-risk surgical can-
didates but now extended to intermediate- and low-risk pop-
ulations [24]. Optimal outcomes depend on meticulous
preprocedural planning, with multi-slice CT established as
the gold standard for the necessary anatomical assessment.
While TTE and TOE remain important, CT provides a com-
prehensive 3D detail essential for transcatheter heart valve
(THV) selection and procedural strategy [25]. Originally
used for vascular access planning, CT has evolved into a
multidimensional tool, providing a comprehensive assess-
ment of the aortic root, valve morphology, and peripheral
vasculature—key parameters that inform valve sizing and
access planning (Table 2) [26].

3.1.1 Peripheral Arteries

Transfemoral access is preferred for TAVI whenever
possible, making careful CT evaluation of the iliofemoral
arteries essential [27]. CT provides accurate quantifica-
tion of luminal diameter, calcific burden, tortuosity, and the
presence of stenotic or aneurysmal disease (Fig. 1). CPR
and centreline-based analyses should always be used to ac-
count for tortuosity [28]. The minimal luminal diameter
must be measured precisely. However, vessel suitability is
not defined by diameter alone. Other factors such as cir-
cumferential calcification and tortuosity, can significantly
increase the risk of dissection or perforation, even if the lu-
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Table 1. Comparative strengths and limitations of CT, TOE, and MRI in structural heart interventions.

Ss3id dNI

Modality Strengths Limitations Clinical role
CT « Excellent 3D resolution « Radiation exposure * TAVI: annulus, root, coronaries
* Reproducible measurements (annulus, leaflets, landing zones) * Jodinated contrast risks * MV/TV: annular sizing, leaflet tethering, landing zones, spa-
tial relation to coronaries and conduction system
* Superior for calcium burden, coronary proximity, peripheral access * Motion artifacts with AF or high HR * LAAO: ostium/landing zone
» Comprehensive preprocedural planning for MV/TV interventions * Blooming from heavy calcification * ASD/VSD: defect morphology
* Requires specialized software/expertise * PVL: leak mapping

* Pulmonary valve: RVOT and coronaries

TOE * Real-time intraprocedural guidance  Semi-invasive (anaesthesia/sedation) * MV/TV: procedural guidance for edge-to-edge repair
* Gold standard for LAA thrombus detection * Operator dependent » TAVI: guidance when echo-fusion used
* High-resolution for leaflet motion, regurgitation jets, interatrial septum < Limited 3D data * LAAO: thrombus exclusion and intraprocedural guidance
« Essential for MV and TV procedural guidance * May underestimate annulus/device landing zones * ASD/VSD: device deployment guidance
* PVL: intra-procedural visualization
MRI * Radiation-free * Limited availability * MV/TV: regurgitant volume quantification, RV function
* Gold standard for ventricular volumes and function * Long acquisition » Congenital/pulmonary valve: RV volumes, regurgitant flow
* Quantifies regurgitant fraction, Qp:Qs * Contraindications: implantable devices, claustrophobia ¢« ASD/VSD: shunt quantification (Qp:Qs)
* Tissue characterization (fibrosis, oedema) * Suboptimal for calcium, prosthetic valves * Pre-TAVI: limited, but useful if CT contraindicated

« Useful for right-sided lesions (TV, pulmonary)

AF, atrial fibrillation; ASD, atrial septal defect; CT, computed tomography; HR, heart rate; ICD, implantable cardioverter-defibrillator; LAAO, left atrial appendage occlusion; MRI, magnetic resonance
imaging; MV, mitral valve; PVL, paravalvular leak; Qp:Qs, pulmonary-to-systemic flow ratio; RV, right ventricle; RVOT, right ventricular outflow tract; TAVI, transcatheter aortic valve implantation; TOE,

transoesophageal echocardiography; TV, tricuspid valve; VSD, ventricular septal defect; 3D, three-dimensional.

Table 2. CT-based predictors of TAVI complications.

CT finding Practical definition/measurement Associated risk

Heavy annular or LVOT calcification >20% annular circumference calcified or large nodules (>4—5 mm) PVL, annular rupture, device under-expansion
Extremely large annulus Area >680-700 mm? or perimeter >32 mm PLYV, device migration or embolization
Extremely small annulus Area <400 mm? or perimeter <23 mm PPM, subclinical valve thrombosis

Bicuspid valve with calcified raphe Fused raphe with >3-4 mm thickness or severe, noncompliant calcification =~ Under-expansion, PVL, device migration
Narrow sinus of Valsalva <30 mm (ideally >30-34 mm for safety) Coronary obstruction, especially if cusp length > coronary height)
Sinotubular junction Should exceed device size by >2 mm Influences valve expansion and sealing

Low coronary ostial height <12 mm (high risk), 12—-14 mm (borderline) Coronary obstruction, acute ischaemia
Iliofemoral artery minimal luminal diameter ~ >5.5 mm for low-profile (14—16F) systems Vascular injury, dissection, perforation

Severe iliofemoral tortuosity >2 severe bends (>90°) or kinking with calcification Access failure, vascular complications
Circumferential iliofemoral calcification >270° arc of calcification on axial images Vessel rupture, dissection

Extensive aortic arch atheroma Mobile/ulcerated plaque >4 mm thickness Embolic stroke

Horizontal aorta Aortic angulation >60° relative to annulus Delivery difficulty, longer procedural time

LVOT, left ventricular outflow tract; PPM, patient prosthesis mismatch.
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Fig. 1. Computed tomography angiography (CTA) of the iliofemoral vessels for TAVI access planning. (A) 3D volume-rendered

reconstruction of the iliofemoral arteries demonstrating vascular course and minimal luminal diameter of 6.0 mm. (B) Axial CTA slice

at the pelvic level showing vessel lumen and surrounding structures. (C) Curved multiplanar reconstruction of the left common femoral

artery with luminal profile (green line) demonstrating focal stenosis (minimal diameter 6.0 mm). (D) Coronal CTA reconstruction con-

firming the level of stenosis (6.0 mm). (E) Cross-sectional image at the site of stenosis (white arrow) with measurement of the minimal

luminal area, relevant for determining vascular access feasibility.

men size is adequate [29]. Tortuosity grading further in-
forms procedural planning, as severe angulation can impede
sheath advancement [30,31]. Despite lower-profile deliv-
ery systems and improved closure devices [32], thorough
vascular evaluation remains necessary to reduce vascular-
related complications such as dissection, perforation, or
occlusion [33]. When anatomy is unfavourable including
small calibre, concentric calcification, or extreme tortuos-
ity, alternative access routes should be considered [34].

3.1.2 Aorta

Evaluation of the thoracic and abdominal aorta
is equally important. Ulcerated, eccentric, or mobile
atheroma in the ascending aorta or arch markedly increases
the risk of embolic stroke during catheter manipulation. De-
tailed visualization of plaque morphology can trigger em-
bolic protection strategies [35,36]. Furthermore, the man-
agement of patients with aortic disease, including abdomi-
nal aortic aneurysms (AAA) or previous endovascular aor-
tic repair (EVAR) remains challenging [37]. Other aortic
procedures, such as ascending aortic replacement or arch re-
construction, may also influence the feasibility and risk of
TAVI. A precise visualisation of the aorta pathology with
CT scan, excluding residual dissections, penetrating aor-
tic ulcers or incomplete thrombosis of the false lumen, is
crucial to determine the optimal approach for TAVI and to
minimize potential complications [38]. Another important

characteristic that requires attention is the aortic angulation,
which is defined as the angle between the horizontal plane
and the aortic annulus plane in a coronal projection [39,40].
The degree of this angulation can affect the precise position-
ing of the THV during TAVI making the procedure more
challenging (Fig. 2), particularly in an extremely angulated
or horizontal aorta (HA) [34]. HAs are often seen in elderly
patients, complicating THV passage and should be recog-
nized during planning, particularly for balloon-expandable
valves (BEVs) [41]. Finally, the presence of suprarenal
atheroma requires consideration because it has been linked
to acute kidney injury following TAVI, likely due to in-
creased embolic and contrast load [42,43]. Thus, systematic
characterization of aortic pathology is required to balance
access strategy and protection measures.

3.1.3 Sinotubular Junction (STJ)

The STJ, forming the outflow boundary of the aortic
root, plays a critical role in THV deployment. A narrow or
calcified STJ relative to the sinuses may lead to suboptimal
hemodynamic performance, while a large, tapered STJ may
compromise anchoring and increase long-term the risk of
leaflet thrombosis [44,45]. BEVs are particularly sensitive
to STJ constraints, whereas self-expanding valves (SEVs)
present better accommodation variability. In BEVs, inter-
action between the deployment balloon or stent frame and
calcification at the STJ can increase the risk of balloon rup-
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Fig. 2. Cardiac CT angiography (CCTA) showing aortic root angulation in the planning of TAVI. Multiplanar reconstruction at 30%

of the R—R interval demonstrates an annular angulation of 38.6°, measured between the aortic annulus plane and the horizontal reference

line. Accurate assessment of aortic angulation is critical for selecting the optimal fluoroscopic projection and minimizing parallax during

valve deployment.

ture or aortic root injury. Accordingly, assessment of the
STJ area and height is essential in all candidates (Fig. 3).
A high and spacious STJ relative to the intended valve size
is generally favourable for TAVI, whereas a low, narrow,
and calcified STJ poses significant technical challenges. In
such cases, the use of a shorter-frame THV that can be po-
sitioned below the level of calcification may be preferable
[45]. Careful CT measurement of the STJ diameter and its
relationship to the sinus of Valsalva is therefore essential to
guide valve selection.

3.1.4 Sinus of Valsalva and Coronary Ostia

Coronary obstruction, though rare, is a catastrophic
complication [46]. CT-derived measurements of sinus of
Valsalva width and coronary ostial height can identify pa-
tients at increased risk, particularly when cusp length ex-
ceeds coronary height [47]. In such patients, preventive
measures such as coronary protection, Bioprosthetic or Na-
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tive Aortic Scallop Intentional Laceration to Prevent la-
trogenic Coronary Artery Obstruction (BASILICA) leaflet
laceration, or alternative valve platforms should be consid-
ered [48,49]. Importantly, both coronary arteries must be
assessed individually, as asymmetric sinus anatomy may
disproportionately endanger one ostium.

3.1.5 Aortic Root and Annulus

Accurate annular sizing is the cornerstone of THV
selection (Fig. 4). The aortic annulus, anatomically de-
fined by a virtual ring connecting the basal hinge points of
the cusps [50]. The annulus should be measured in sys-
tole (2040% of the R—R interval), when dimensions are
largest and most reproducible. CT defines the “virtual an-
nulus” allowing calculation of area, perimeter, and diame-
ters [51]. Area- and perimeter-derived sizing is more reli-
able than single diameters, particularly in elliptical annuli.
Device selection generally involves 5-15% oversizing to
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Fig. 3. Multidetector CT measurements for TAVI planning. (A) Aortic root assessment at multiple levels, including annulus (diameter

at 40 mm), LVOT, sinotubular junction (STJ), and maximum aortic root diameter. (B) Coronary ostium height measurements at 30%

cardiac phase, including left and right coronary ostia and sinus height. (C) Sinus of Valsalva dimensions at 30% cardiac phase, showing

three sinus diameters relative to the annular plane.

minimize PVL while avoiding annular rupture. Therefore,
incorrect sizing carries severe consequences as under-sizing
contributes to PVL and device migration, whereas over-
sizing risks annular rupture, especially in heavily calcified
rings [52].

3.1.6 Device Implantation Zone

The implantation zone includes the annulus, cusps,
and left ventricular outflow tract (LVOT). Calcification
within this zone must be described not only by volume but
also by distribution. The presence of annular or LVOT cal-
cification is known to increase the risk of adverse outcomes
with TAVI [53]. Concentric calcium may provide anchor-
ing, but bulky nodules in the LVOT substantially increase
the risk of rupture if a balloon-expandable device is chosen.
Conversely, asymmetric commissural calcium may predis-
pose to paravalvular leak [54]. Therefore, CT assessment is
crucial to guide the THV selection. SEVs may be favoured
in heavily calcified annuli with the presence of multiple
nodules of calcification of a single focus extending >10.0
mm in length or covering >20% of the perimeter of the an-
nulus and in cases of heavily calcified LVOTs due to their
lower radial force and lower risk of rupture. Conversely,
BEVs can achieve better sealing in asymmetric calcium pat-
terns [55].

3.1.7 Valve Morphology and Raphe Calcification

In bicuspid aortic valves, CT is mandatory for defining
valve morphology, commissural orientation, and raphe cal-
cification. Severe raphe calcification increases the risk of
under-expansion and incomplete sealing [56]. Furthermore,
commissural alignment between the prosthesis and native

anatomy has become a focus of contemporary practice, as
it preserves coronary access for potential future interven-
tions [57]. CT provides reproducible measurements that
predict technical difficulty, for example, cases with fused
raphe often require balloon pre-dilatation to fracture calci-
fied bridges before valve expansion [58].

3.1.8 Valve in Valve TAVI

Valve in Valve (ViV) TAVI is considered as a valid
therapeutic option in patients with degenerated biopros-
thetic surgical heart valves (SHVs) [59,60], or previous
TAVI, especially in patients with high operative risk [61].
Estimating the risk of coronary artery occlusion, as well as
knowing the surgical heart valve type and size is crucial in
ViV cases [62]. Pre-procedural CT is the gold standard.
The decisive parameter for a ViV procedure is the distance
between the ostia of the coronaries and the expected final
THYV position. Simulating a virtual ring, which represents
the expanded THYV, aligned geometrically with the surgi-
cal valve is performed using pre-interventional CT imaging
analysis. The distance between this virtual ring and the os-
tia of the coronary arteries, i.e., the VTC (Virtual THV to
coronary distance) as well as Valve to STJ (VTSTJ) dis-
tances are essential parameters that need to be calculated to
justify the feasibility of the procedure (Fig. 5). Especially
for the risk of coronary ostia occlusion 3 to 6mm represents
intermediate risk and <3—4 mm represents high risk cases
[63]. If the VTC is <4 mm or the culprit leaflet calcium
volume is >600 mm?, either surgery or BASILICA should
be considered [64]. Snorkel stenting may be considered in
palliative cases when the risk of stent thrombosis and lack
of future coronary access may be acceptable [65].
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Fig. 4. CCTA with multiplanar reconstruction at 30% of the R—R interval, showing oblique annular plane measurements for

TAVI. The mean annular diameter is 24.7 mm, corresponding to an area of 482.5 mm? and a perimeter of 73.8 mm.

The SHV type (stented, stentless, sutureless) and size
(in cases of unclear surgical history) can be distinguished
using CT analysis, as well as high-risk features for coro-
nary occlusion during the procedure, such as bulky calcifi-
cations, pannus, failed prostheses, and leaflet presence [66].
Finally, providing a detailed anatomic view utilizing MPR
is extremely helpful in pre-intervention planning. Of note,
in patients with renal impairment, radiopaque parts of the
surgical valve, as well as ostia of the coronaries can be iden-
tified without contrast [67].

3.1.9 Role of Cardiac CT in Post-TAVI Surveillance

Cardiac CT has become the gold standard imaging
modality for post-TAVI evaluation. It allows precise assess-
ment of prosthesis expansion, leaflet motion, paravalvular
leaks, and coronary ostia patency. Importantly, CT can de-
tect hypo-attenuated leaflet thickening (HALT), a manifes-
tation of subclinical leaflet thrombosis that may not be ap-
parent on echocardiography [68]. Careful multiplanar re-
view is essential, as HALT may be missed if only a single
imaging plane is evaluated (Fig. 6). Beyond HALT, CT also
quantifies calcium burden, evaluates stent frame position,
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and helps in planning potential re-intervention. Thus, CT
provides comprehensive structural and functional insights
critical for long-term surveillance of TAVI patients.

3.2 Transcatheter Mitral Valve Interventions

CT has become an essential tool in the planning of
transcatheter mitral valve interventions and especially in
cases of transcatheter mitral valve replacement (TMVR)
[69]. CT enables accurate quantification of mitral annular
dimensions, perimeter, and non-planarity, as well as evalu-
ation of leaflet tethering, sub-valvular apparatus, and cham-
ber volumes. This information is important for device siz-
ing, patient selection, and procedural strategy. In addition,
CT describes anatomic contributors to LVOT narrowing,
such as the anterior mitral leaflet or basal septum, and can
help predict the neo-LVOT area and assess the risk of LVOT
obstruction [70]. Beyond valve-specific assessment, CT
can be used to simulate procedural fluoroscopic angles and
evaluate the atrial septum for transseptal access (Table 3).

In opposite, the use of CT in transcatheter-edge-to-
edge-repair (TEER) is rare. 3D-TOE is considered the gold
standard for pre-procedural planning and peri-procedural
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Fig. 5. Multidetector CT angiography for preprocedural planning of valve-in-valve TAVI. (A) 3D volume-rendered reconstruction

of the thoracic aorta and aortic root showing the previously implanted surgical aortic bioprosthesis (SAVR) in situ, the heavily calcified

ascending aorta, and measurements of the aortic annulus, LVOT and STJ. The annular angulation relative to the long axis of the aorta

is also depicted. (B) Oblique cross-sectional view at the level of the surgical bioprosthesis demonstrating the internal stent frame and

leaflets. The white arrow indicates the virtual transcatheter valve-to-coronary (VTC) distance to the right coronary ostium (measured at

4.0 mm), which is critical for assessing the risk of coronary obstruction. (C) Curved multiplanar reconstruction (centerline analysis) of

the aortic root and ascending aorta, illustrating luminal diameters along the LVOT, annulus, and STJ. Minimal and maximal diameters

are annotated, confirming the constrained annular geometry imposed by the prior surgical valve.

success. However, in challenging cases CT can help define
mitral annular dimensions, leaflet length, and the spatial re-
lationship to nearby structures, complementing echocardio-
graphic assessment of leaflet grasping zones and regurgitant
jet location [71].

3.2.1 Mitral Annulus Assessment

Prior to TMVR, accurate CT-based sizing of the mi-
tral valve apparatus is critical, as under-sizing may lead to
paravalvular leak or embolization, whereas oversizing may
cause rupture. Because annular dimensions vary dynam-
ically, measurements should be obtained in both systole
and diastole [72], but sizing is conventionally performed
in mid-to-late diastole when the annulus is maximal [73].
Given the challenges of reconstructing the true 3D saddle-
shaped geometry, a simplified two-dimensional D-shaped
annulus is often used, providing a reproducible framework
for device sizing [74]. Importantly, if the saddle-shaped
annulus is used for sizing, its planar projection extends into
the LVOT, potentially overestimating the landing zone and
increasing the risk of obstruction [75]. Conversely, the
D-shaped annulus, by excluding the anterior horn—which
does not contribute to prosthetic anchoring—offers a more
accurate representation of the true landing zone.

3.2.2 Calcification Quantification

Severe mitral annular calcification (MAC) defines a
high-risk patient group often excluded from early TMVR
trials [76]. The valve-in-MAC (VIMAC) approach has
since emerged as a potential option for these patients,
though it remains technically challenging and carries higher
complication rates. In planning VIMAC procedures, care-
ful assessment of calcification extent, morphology and dis-
tribution is crucial, with particular attention to spurs—
calcific protrusions that may hinder valve seating or cause
obstruction—and gutters, which are gaps from irregular cal-
cification that predispose to paravalvular leak [77]. MAC
distribution can be categorized as circumferential or non-
circumferential, with circumferential involvement offering
the most favorable anchoring conditions for TMVR [77].
Annular calcium may be inelastic with elevated embolic
risk, soft, with poor anchoring, or dense allowing anchor-
ing but limiting expansion and risking injury. A CT-derived
scoring system has been proposed to grade MAC severity
and help predict THV embolization in VIMAC procedures
[78]. The MAC score (0—-10), incorporating calcium thick-
ness, circumferential extent, and involvement of commis-
sures and leaflets, defines severe MAC at >7. Patients with
a score <6 exhibited a substantially higher risk of valve
embolization or migration compared with those scoring >7
(60% vs. 9.7%; p < 0.001) [78].
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Fig. 6. Cardiac CT demonstrating hypo-attenuated leaflet thickening (HALT) after TAVI. (A) Short-axis view of the transcatheter
valve (white arrows). (B) At the mid-leaflet level, HALT is visible in the non-coronary cusp (white arrow). (C) At a slightly different

reconstruction plane, HALT is instead visualized in the left coronary cusp (white arrows). These findings highlight how leaflet thrombosis

can involve different cusps and may only be appreciable at specific imaging planes.

MAC may present as either nodular or diffuse disease,
with equally important implications for VIMAC interven-
tions. Nodular MAC is characterized by focal, bulky de-
posits that protrude into the annular space; these calcific
nodules can interfere with valve seating, create paravalvu-
lar leaks, and increase the risk of prosthesis embolization
or migration due to the lack of a continuous anchoring sur-
face [79]. In contrast, diffuse MAC is defined by broad,
circumferential involvement of the annulus, which gener-
ally provides a more uniform and stable landing zone for
THVs and is associated with lower embolization rates [78].
However, diffuse circumferential calcification can also hin-
der full valve expansion, elevate transmitral gradients, or
exacerbate the risk of left ventricular outflow tract obstruc-
tion. In addition, solid MAC provides more anchoring than
caseous MAC, which has a core of liquefactive necrosis
[80]. Thus, differentiating between nodular and diffuse pat-
terns based on a proper CT assessment, is essential for pre-
procedural planning and patient selection in VIMAC [81].

3.2.3 Landing Zone

The landing zone—defined as the area where the mi-
tral device is deployed and includes the mitral annulus, ven-
tricular and nearby supporting structures [82]. Importantly,
the exact definition of the landing zone varies according to
the TMVR device used [83]. For TMVR in the native mi-
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tral annulus, device measurements are obtained at the atri-
oventricular junction—where the left atrium meets the left
ventricle—using the course of the circumflex artery along
the posterior atrioventricular groove as an anatomic land-
mark [73]. Typically, a landing zone with 80% ventricular
offset and 20% atrial offset is used for TMVR devices. In
ViIMAC procedures, anchoring is determined by the extent
and distribution of calcification. The device landing zone
is typically more ventricular, located at the waist of the cal-
cification, where maximal radial constraint provides secure
prosthesis fixation [84]. Several anatomic features, except
the extent and distribution of MAC, contribute to defining
an appropriate landing zone, including the presence of a fi-
bromuscular ridge beneath the posterior leaflet that may of-
fer an additional surface for device support and mitral annu-
lar disjunction (MAD), a separation between the posterior
annulus and left ventricular myocardium that may compro-
mise anchoring stability [85].

3.2.4 Prediction of the Neo-LVOT

The LVOT is located between the basal interventricu-
lar septum anteriorly and the aortomitral continuity posteri-
orly. LVOT obstruction is the most serious complication of
TMVR and is defined as a postprocedural gradient increase
of >10 mmHg [86]. It occurs more frequently in valve-in-
MAC cases (=11.2%) [87] than in native valve replacem-
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Table 3. CT for mitral and tricuspid interventions — what to measure, how, and why.

Measurement (CT)

How to measure (acquisition/plane)

Practical thresholds & typical values

Why it matters (planning/strategy)

Mitral annulus (TMVR)

Mitral annular calcification (MAC)

Landing zone (TMVR/VIMAC)

Neo-LVOT prediction

Tricuspid annulus

Leaflet tethering (TR severity)

Right coronary artery proximity

Conduction system (septal leaflet/His

bundle)
RV size & geometry

3D MPR; D-shaped annulus in mid-to-late diastole
Axial and short-axis MPR; calcium scoring

3D annular reconstruction; use circumflex artery as
landmark
Virtual valve implantation at end-systole (=40% R-R)

Short-axis CT at end-diastole; align with 4- and 2-
chamber views

Measure tenting height/area from annular plane to
coaptation

Distance annulus — RCA on axial/coronal MPR

Distance from septal annulus to membranous septum

End-systolic RV length/diameter on axial & 4-chamber

Area, perimeter; D-shape excludes anterior horn
Severe MAC = score >7; nodular vs diffuse
80% ventricular/20% atrial offset typical

High risk if neo-LVOT <200 mm?

Normal ~3.0-3.5 cm; dilated >4.0 cm
Increased tethering height (>8-10 mm) or area
<2 mm = unfavorable

<2-3 mm = higher risk

Axial diameter >60 mm (men), >57 mm

(women)

Correct sizing — prevents embolization (undersizing) or
rupture (oversizing)

Determines feasibility of VIMAC; circumferential calcium
anchors device, nodular causes PVL/embolization

Defines anchoring site; calcification distribution and ridges
influence stability

Identifies obstruction risk; guides device choice, septal re-
duction strategies

Prosthesis sizing; large annuli may exceed device range

Indicates RV remodeling; predicts residual TR after re-
pair/replacement

Guides risk of coronary compression during annulo-
plasty/TTVR

Predicts AV block; influences device anchoring strategy

RV dilation = advanced disease; influences device feasibil-

ity and outcomes

o)

2,

(i

4
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MPR, Multiplanar; VIMAC, valve-in-MAC; RCA, right coronary artery.
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ent (0—1%) [88]. Following implantation, the TMVR de-
vice displaces the anterior mitral leaflet (AML) toward the
septum, creating a “neo-LVOT” confined by the displaced
AML, the prosthetic stent, frame and the basal to mid an-
teroseptal LV wall [89]. The neo-LVOT represents the
minimal cross-sectional area of the left ventricular outflow
tract expected to remain unobstructed after deployment of
a TMVR prosthesis within the mitral annulus [90].

End-systole is optimal for neo-LVOT assessment, typ-
ically measured at ~40% of the cardiac cycle on gated car-
diac CT to capture the narrowest dimension [90]. The neo-
LVOT is derived from CT-based virtual valve implanta-
tion, where a 3D prosthesis is aligned to the mitral annulus.
At end-systole, a three-chamber view is used to generate
a short-axis reformation of the neo-LVOT, from which the
minimal cross-sectional area is measured. Virtual THV siz-
ing is based on the projected mitral landing zone. In valve-
in-ring and valve-in-MAC, the device is positioned about
80% ventricular and 20% atrial depth [91]. For ViV TMVR,
the virtual valve is modelled as a cylinder matching the pro-
posed device dimensions, first flush with the surgical valve
(0%) and then with a 20% ventricular extension [90]. In
their landmark study validating neo-LVOT prediction after
TMVR, Wang ef al. [91] demonstrated a strong correlation
between preprocedural CT-based modelling and postproce-
dural measurements (R? = 0.82; p < 0.0001), thereby estab-
lishing cardiac CT as the reference standard for predicting
LVOT obstruction risk.

3.3 Transcatheter Tricuspid Valve Interventions

Imaging the tricuspid valve (TV) with CT presents
several unique challenges compared with the mitral valve.
The valve’s anterior location can reduce contrast resolu-
tion and increase susceptibility to motion artifacts [92]. Its
leaflets are thin, mobile, and often difficult to visualize,
which limits the ability to assess morphology with the same
accuracy achievable in the mitral position. The tricuspid an-
nulus is large, saddle-shaped, and highly dynamic, making
reproducible measurements across the cardiac cycle more
complex [92]. In addition, the valve’s proximity to the right
coronary artery and atrioventricular conduction tissue re-
quires careful assessment to anticipate potential procedural
complications [93]. A slice thickness less than 0.75 mm
is usually preferred for better analysis, while the ideal dose
modulation should be switched off to allow for data acquisi-
tion with peak tube current throughout the entire cardiac cy-
cle. Notably, the frequent presence of cardiac implantable
electronic device leads traversing the tricuspid valve may
obscure leaflet anatomy, introduce artifacts, and hinder ac-
curate reconstruction [94].

Orthotopic transcatheter tricuspid valve replacement
(TTVR) systems such as EVOQUE bioprosthesis (Edwards
Lifesciences) require CT-based quantification of annular
area, perimeter, and diameters for prosthesis sizing and fea-
sibility assessment. The EVOQUE bioprosthesis is avail-
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able in 44-, 48-, 52-, and 58-mm sizes, with cardiac CT
serving as the primary modality for screening and proce-
dural planning [95]. Measurements are performed in end-
diastole, with feasibility thresholds suggesting a perimeter-
derived annular diameter (PDD) of 36.5-53.8 mm as op-
timal, while diameters >62 mm, PDD >57.5 mm or pro-
jected perimeters >180.5 mm are predictive of screening
failure [96]. Notably, registry data report a high rate of
TTVR screening exclusions, most often due to CT-defined
anatomic factors such as excessive annular size, the pres-
ence of intracardiac leads, or small right-heart chambers
[971.

3.3.1 Leaflet Anatomy

The TV apparatus consists of the leaflets, annulus,
chorda tendineae, and papillary muscles, with consider-
able anatomic variation. The normal configuration (Type
I) has three leaflets—anterior, posterior, and septal—seen
in ~54% of individuals. Variants include Type II (~5%),
with fused anterior and posterior leaflets; Type III (~39%),
with four leaflets, usually two posterior; and the rare Type
IV (~2%), with five leaflets. Cardiac CT enables precise de-
lineation of leaflet morphology, showing the anterior leaflet
as the largest and most mobile, the septal as the shortest and
least mobile, attached to the interventricular septum and the
posterior as having the smallest circumferential extent. In
normal function, the TV leaflets coaptation at or below the
annulus during systole, with a coaptation length of 5-10
mm [98].

3.3.2 Leaflet Thickness, Tethering, and Mobility

CT allows quantitative assessment of tricuspid leaflet
geometry beyond simple annular dimensions. Parameters
such as leaflet tethering height (the distance from the an-
nular plane to the leaflet coaptation point) and tethering
area (the area enclosed between the leaflets and the annu-
lar plane) provide valuable insight into the mechanism and
severity of functional TR [99]. Increased tethering height
and tenting area reflect right ventricular remodelling and
papillary muscle displacement, both of which restrict leaflet
motion and impair coaptation. Leaflet thickness can be ac-
curately assessed by CT, with thickened or calcified leaflets
often seen in rheumatic heart disease, carcinoid syndrome,
or prior endocarditis [ 100].

3.3.3 Anatomic Variants (Clefts, Fusion)

CT is essential in the pre-procedural assessment of
TV anatomy, particularly for detecting anatomic variants
such as leaflet clefts and commissural fusion. Leaflet clefts,
which appear as slit-like separations within a leaflet, may
mimic additional commissures and can reduce effective
coaptation length, generate eccentric regurgitant jets, and
complicate leaflet grasping during TEER. CCT, with its 3D
resolution, facilitates differentiation of true commissures
from clefts or indentations, a distinction that is often chal-
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lenging with echocardiography. This capability is partic-
ularly relevant for guiding device positioning and assess-
ing leaflet interaction during TTVR [101]. Commissural or
leaflet fusion, more commonly associated with rheumatic
involvement, endocarditis, or prior surgical intervention, is
characterized on CT by loss of normal separation between
adjacent leaflets with thickened or fibrotic tissue, leading to
restricted motion and impaired orifice geometry. Accurate
identification of these variants with multiplanar and 3D CT
reconstructions is critical for device selection, procedural
planning, and predicting the likelihood of residual regurgi-
tation following TTVR.

3.3.4 Relationships With Nearby Structures

CT also plays a key role in assessing nearby structures
that may be at risk during TTVR. The right coronary artery
courses near the anterior and posterior annulus, making it
susceptible to compression or injury during annuloplasty or
device anchoring; a distance <2 mm from the annulus, most
often near the posterior leaflet, is considered unfavourable
[102]. Furthermore, the atrioventricular node and His bun-
dle lie next to the septal leaflet on the membranous septum,
predisposing to conduction disturbances and atrioventricu-
lar block during TTVR [103]. Also, the anteroseptal com-
missure lies nearby to the noncoronary sinus of Valsalva,
device anchoring in this region carries a potential risk of
aortic root perforation [104].

3.3.5 Annular Dimensions

The tricuspid annulus dimensions are assessed on
reconstructed short-axis images acquired at end-diastole,
when the annulus reaches its maximal size following atrial
contraction with the imaging plane manually aligned to
the annular level on both four- and two-chamber views
[103]. In the four-chamber view on two-dimensional (2D)
echocardiography, normal tricuspid annular measurements
are approximately 3.1 4= 0.4 cm in diameter, 11.9 £ 0.9 cm
in circumference, and 11.3 + 1.8 cm? in area. In short-
axis CT, the normal annular diameter is typically reported
between 3.0 and 3.5 cm. In functional TR, annular dilata-
tion is defined as a diameter >4.0 cm, with predominant
enlargement of the anteroposterior and lateral dimensions
and loss of saddle-shaped geometry [105].

3.3.6 Right Ventricular Size and Geometry

Assessment of RV morphology is essential in planning
TTVR. The RV has a complex shape, appearing triangular
in the longitudinal plane and crescentic in cross-section as
it wraps around the LV [106]. On CCT, RV enlargement
is suggested by a transverse axial diameter of >60 mm in
men and >57 mm in women [107]. RV length can also
be measured at end-systole from the tricuspid annulus to
the apex, with attention to anatomic structures along this
course, such as papillary muscles and the moderator band
[102].
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3.4 Left Atrial Appendage Occlusion (LAAO)

Left atrial appendage occlusion (LAAO) is gaining
momentum in the prevention of thromboembolic events in
patients with atrial fibrillation (AF) who are unsuitable for
long-term anticoagulation [108]. Procedural success and
safety depend on accurate imaging assessment of the LAA,
both before and after device implantation. Traditionally,
TOE has been the major method of pre-procedural scan-
ning; however, more recently cardiac CT has been proven
more accurate and useful [109], as it provides superior 3D
anatomic details and is associated with shorter total pro-
cedure time and a lower rate of device size change [110].
Nowadays, in many centres, CT is considered the primary,
imaging modality for LAAO planning (Tables 4,5).

3.4.1 Patient Selection and Pre-Procedural Planning

The first step in pre-procedural evaluation is exclu-
sion of LAA thrombus. TOE remains widely used for this
purpose, but contrast-enhanced CT with delayed imaging
(typically 60-90 seconds post-contrast) has demonstrated
high sensitivity and specificity for differentiating throm-
bus from slow flow. CT is particularly valuable for char-
acterizing LAA morphology. It allows classification into
common morphotypes (chicken wing, windsock, cactus,
cauliflower), which have been linked to procedural feasibil-
ity and risk of residual leaks. CT characterizes LAA mor-
phology and landing-zone geometry, as summarized in Ta-
bles 4,5 [111]. These measurements directly inform device
sizing (Fig. 7). For example, the Watchman FLX typically
requires oversizing of 10-20% relative to landing zone di-
ameter, while the Amplatzer Amulet requires assessment
of both ostial and landing zone diameters for appropriate
sizing. Peripheral access evaluation is also essential, par-
ticularly in patients with peripheral vascular disease. CT
allows assessment of iliofemoral access in the same dataset
used for cardiac anatomy.

3.4.2 CT vs. TOE in Guiding Device Selection

TOE offers real-time imaging and thrombus detection
and traditionally has been used for the evaluation of the
LAA and the proper device selection. However, TOE is
limited by its two-dimensional nature and dependence on
operator skill. CT, with its isotropic spatial resolution, en-
ables precise reconstruction of the LAA ostium and land-
ing zone in multiple planes, reducing under- or over-sizing,
while can offer simulation of the device in MPR to confirm
sealing [112]. It also delineates complex or multilobed ap-
pendages, where TEE may underestimate dimensions. In
clinical practice, many centres use a hybrid approach with
a TEE for thrombus exclusion and peri-procedural guid-
ance, and CT for device planning. Increasingly, CT alone
is being adopted for both pre-procedural planning and post-
procedural follow-up, particularly as delayed phase proto-
cols gain acceptance for thrombus evaluation.
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Table 4. CT measurements for LAAO planning.

Measurement (CT) How to measure (acquisition/plane) Practical thresholds & typical values Why it matters (planning/strategy)
Thrombus vs slow flow ECG-gated arterial + delayed phase (60-90 s); ROl in Persistent hypoattenuation with HU <~100 on delayed Thrombus — defer procedure/anticoagulated; slow flow —
LAA cavity vs LA body or large HU gap vs LA body — thrombus likely; reso- proceed with standard planning

lution on delayed — slow flow
Ostium diameter (max/min & mean) True-ostium plane using LA—LAA junction; align by Common range 18—32 mm; report max, min, mean
3D MPR (use ridge/LSPV limbus/LCX as landmarks)

Landing-zone diameter Plane 10-12 mm distal to ostium along LAA centerline Use mean diameter for sizing; plan device oversizing
10-30% (device-dependent)
LAA depth Perpendicular distance from ostium plane to the apex Aim for >10-12 mm minimum; more if large device
of the dominant lobe anticipated
LAA morphology 3D review (MPR); note dominant lobe, secondary Chicken-wing, windsock, cactus, cauliflower
lobes, angle to LA
Landing-zone ellipticity Ratio short/long axis at landing zone <0.8 = marked ovality
Angulation Angle between LA body and LAA centerline Sharp angles (>45-60°) increase delivery difficulty
Proximity to adjacent structures Measure to MV, LUPYV, LCx, left superior PV ridge Distance >3-5 mm desirable
IAS & access CT of IAS and femoral/iliac veins (if available) Favorable femoral venous route: IAS thickness typi-
cally <3-4 mm
Peripheral venous access Same dataset if whole-chest CTA; otherwise dedicated Vein caliber >6-7 mm for large sheaths (center-
specific)

Guides disc/cap sizing; larger ostia favor devices with
broader sealing discs

Primary input for lobe/cap size (e.g., Watchman FLX,
Amulet)

Insufficient depth risks protrusion or instability; may favor
disc-anchored designs

Complex/multilobed or shallow depth — prefer devices
with robust disc coverage (e.g., Amulet/LAmbre)

Oval landing zones benefit from higher oversizing and de-
vices that tolerate ellipticity

Consider sheath selection, support wires; disc-anchored de-
vices may seat more predictably

Prevents device impingement on MV/PV; adjust depth and
orientation

Predict transseptal angle; may influence sheath curve selec-
tion

Confirms feasibility and side selection for venous access

ECG, electrocardiogram; HU, Hounsfield unit; IAS, interatrial septum; LA, left atrium; LAA, left atrial appendage; LAAO, left atrial appendage occlusion; LCX, left circumflex artery; LSPV, left superior

pulmonary vein; MV, mitral valve; OAC, oral anticoagulation; PV, pulmonary vein; ROI, region of interest.
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Table 5. LAAO CT-driven device planning and follow-up.

Decision Point

CT-Guided Practical Rule

Practical Thresholds & Typical Values

Implication

Watchman FLX sizing (lobe/cap device -
plug principle)

Amplatzer Amulet sizing (lobe/disc de-
vice -pacifier principle)

Shallow LAA (depth <10-12 mm)

Marked oval landing zone (ratio <0.8)

Complex/multilobed anatomy
Risk to adjacent structures

PDL on follow-up

DRT

Thrombus exclusion

Size to landing-zone mean diameter with ~10-30%
compression at release

Lobe sized slightly larger than landing zone; disc must
cover ostium with margin

Favor disc-anchored devices; avoid devices needing
deep coaxial seating

Increase oversizing within device limits; confirm seal
on CT simulation

Choose device with broad disc

Ensure disc distance 3—5 mm from MV/PV; reassess
depth

Classify by maximal jet/contrast gap at ostium plane

Contrast CT with delayed phase; focal filling defect on
device surface

If arterial phase equivocal, rely on 60-90 s delayed

If LZ = 22 mm, target device 24-27 mm (ex-
pect 10-30% compression)

Lobe typically +2-4 mm vs LZ; Disc >4-6
mm beyond ostium

Depth 8—10 mm — prioritize disc coverage

Consider +15-20% effective oversize

Amulet/LAmbre
Re-measure after simulated device plane

Small <3 mm, Moderate 3—5 mm, Large >5
mm

Persistent low attenuation on delayed phase

HU <~100 and no delayed fill = thrombus

Adequate compression provides stability & seal; excessive
compression increases the risk of deformity

In shallow or multilobed LAA, Amulet/LAmbre often ad-
vantageous due to disc sealing

Reduces protrusion/instability risk

Improves circumferential apposition, lowers PDL risk

Enhances seal across irregular ostia
Prevents functional MR or PV flow issues

>5 mm often clinically significant — consider OAC/redo;
<5 mm may be acceptable (protocol-dependent)

Triggers antithrombotic escalation and close imaging
follow-up

Defer LAAO; treat and re-image

DRT, device-related thrombus; LZ, landing zone; OAC, oral anticoagulation; PDL, peri-device leak.
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Fig. 7. CT imaging assessment of the left atrial appendage (LAA) prior to percutaneous closure. (A) Oblique multiplanar recon-

struction demonstrating the ostium of the LAA (white line), aligned along the true anatomical axis. (B) Orthogonal cross-sectional view

showing the same ostial measurement (white line) in the perpendicular plane. (C) Cross-sectional reconstruction at the level of the ostium

with automated contouring (green) and derived measurements of minimal and maximal diameters, average diameter, area, and perimeter

(22.5-22.8 mm). These values are used for device sizing and procedural planning.

3.4.3 Follow-Up Imaging

Post-procedural imaging ensures adequate device en-
dothelialisation and detection of peri-device leaks. TOE at
45 days remains the standard protocol in most centres, but
CT offers complementary advantages as it can distinguish
peri-device leak (contrast tracking into LAA) from peri-
device residual space (non-opacified cavity without con-
trast). CT more reliably detects small leaks (<3 mm) than
TOE however residual leaks detected by CT are lacking
prognostic significance [113,114]. Device-related throm-
bus, though rare, can be visualized with high confidence
on CT using contrast and delayed acquisitions [115,116]
granting extension of the necessary antithrombotic therapy
[117]. CT follow-up is also helpful for evaluating device
deformation, protrusion into the left atrium, or impinge-
ment on nearby structures such as the mitral valve or pul-
monary veins.

3.5 Atrial and Ventricular Septal Defect (ASD/VSD)
Closures

3.5.1 CT in Pre-Procedural Defect Sizing and Shunt
Evaluation

While TOE remains the primary imaging modality for
atrial and ventricular septal defects, cardiac CT provides
complementary, high-resolution anatomical information in
patients with suboptimal echo windows, complex anatomy,
or prior interventions (Table 6) [118]. For ASDs, CT al-
lows accurate measurement of the defect’s maximal diame-
ter, shape (round vs. oval), and rims (superior vena cava, in-
ferior vena cava, coronary sinus, and aortic rim). The pres-
ence of a deficient or absent rim—particularly at the aortic
margin—affects feasibility of transcatheter closure. Typical
device oversizing is by 20—40% relative to maximal defect
diameter, depending on morphology [119]. CT also enables
evaluation of associated anomalous pulmonary venous re-
turn, which can alter the management strategy [120].
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For VSDs, CT can give important information regard-
ing the location (peri-membranous, muscular, outlet, inlet),
the size, and the relation to neighboring structures such as
the aortic and tricuspid valves. Precise characterization of
defect geometry is particularly valuable in muscular VSDs
or in patients with prior surgical repair. 3D reconstruc-
tions help assess the trajectory for catheter-based closure.
CT can also provide functional assessment of shunt sever-
ity when combined with ventricular volumetry or contrast
timing analysis, though MRI remains the reference standard
for Qp:Qs calculations [121].

3.5.2 Role of CT in Guiding Device Selection and
Post-Procedural Surveillance

Device choice depends on defect size, shape, and rim
adequacy. CT provides reproducible measurements that
minimize under- or over-sizing. The accepted indication
of percutaneous ASD closure is a secundum defect with a
maximal diameter below 38 mm and circumferential rim
length over 5 mm [122]. For large, oval ASDs, devices
with broader waist and discs (e.g., Amplatzer Septal Oc-
cluder or Figulla Flex II) may be more appropriate [123].
For muscular VSDs, CT aids in planning the delivery path-
way, particularly in tortuous or aneurysmal defects [124].

Post-procedural CT can evaluate device position,
residual shunts, and potential complications such as de-
vice embolization, erosion, or impingement on neighbor-
ing valves [125]. Multiplanar reformations allow detection
of small peri-device leaks that may not be readily visual-
ized on TEE, and 3D reconstructions help confirm device
neo-endothelialization and integration and within the sep-
tum [126].

3.6 Other Structural Interventions
3.6.1 Pulmonary Valve Interventions

Cardiac CT plays a central role in planning tran-
scatheter pulmonary valve implantation (TPVI), particu-
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larly in patients with repaired congenital heart disease. CT
accurately characterizes the right ventricular outflow tract
(RVOT) morphology, conduit size, and degree of calcifi-
cation [127]. Typical minimal diameters required for cur-
rently available devices (e.g., Melody, Sapien XT/3, Har-
mony) range from 16-29 mm, depending on device type
[128]. CT also assesses the proximity of coronary arteries
to the RVOT, as coronary compression during balloon in-
flation is a recognized complication [129]. Follow-up CT
can detect stent fractures, conduit degeneration, and RVOT
obstruction. Although MRI remains preferred for func-
tional assessment of right ventricular volumes and regur-
gitation, CT is superior for anatomic evaluation in patients
with metallic implants or contraindications to MRI [130].

3.6.2 Cardiac CT for Paravalvular Leak (PVL) Closure

Paravalvular leaks represent a challenging complica-
tion after both surgical and transcatheter valve replacement.
CT has become very important in defining leak morphol-
ogy, which is often eccentric and irregular [131]. Multipla-
nar reformations along the prosthetic annulus allow precise
localization, measurement of defect dimensions, and rela-
tionship to surrounding structures (Table 7). Pre-procedural
CT planning enables selection of closure devices, appro-
priate sizing, and determination of access route (transsep-
tal, retrograde aortic, or transapical) [132]. CT also helps
exclude prosthetic instability or infection, which may con-
traindicate percutaneous repair. Post-procedural CT is use-
ful for confirming device position and ruling out residual
leaks, device embolization, or interference with prosthetic
leaflet motion. In cases of multiple PVLs, CT can visual-
ize the 3D distribution, guiding staged or combined closure
strategies [133].

4. Future Directions

The role of cardiac CT in structural heart interventions
is expected to expand substantially over the next decade,
driven by rapid technological innovation and integration
with other imaging modalities. One key frontier is Al-
based image analysis, which promises to automate anatom-
ical segmentation, improve measurement reproducibility,
and support real-time procedural planning. Early applica-
tions of machine learning have already demonstrated po-
tential in automated annular sizing for TAVI [134] and in
detection of peri-device leaks after LAAO [135]. While
the promise is clear, widespread adoption remains limited
by a lack of large, multicentre validation datasets, propri-
etary software variability, and regulatory challenges. More-
over, few Al systems have demonstrated consistent per-
formance in patients with arrhythmias, heavy calcification,
or motion artifacts—conditions frequently faced in struc-
tural heart populations. Future studies should therefore em-
phasize reproducibility across scanner vendors and image
qualities, evaluate cost-effectiveness, and define clinically
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meaningful endpoints such as improved procedural plan-
ning efficiency or reduced complication rates.

Another emerging field is CT-derived functional
imaging. Advances in dynamic and perfusion CT tech-
niques allow estimation of flow patterns, myocardial per-
fusion, and even hemodynamic significance of shunts or
leaks. This functional layer, when combined with detailed
anatomical data, may provide a comprehensive one-stop
assessment, reducing the need for multiple imaging tests
[136]. Nevertheless, current evidence remains preliminary.
Most perfusion CT studies involve small, single-centre co-
horts [137] and use variable acquisition protocols that limit
cross-study comparison. Dose exposure and contrast load
also pose practical barriers to routine adoption. Compar-
ative studies with cardiac MRI and echocardiography are
needed to confirm the incremental diagnostic and prognos-
tic value of CT-based functional assessment. Establishing
standardized protocols and software platforms will be es-
sential for consistent quantification of flow and perfusion
parameters.

Equally important are efforts to reduce radiation and
contrast exposure. Ultra-low-dose protocols [138], dual-
energy CT [139], and photon-counting detectors are pro-
gressively lowering dose requirements while maintaining or
even enhancing image quality [140]. Similarly, low-iodine
contrast techniques could make CT safer for elderly patients
with renal dysfunction, a population that represents the ma-
jority of candidates for structural interventions [141]. How-
ever, the clinical validation of these innovations remains
incomplete. Ultra-low-dose acquisitions must demonstrate
non-inferiority in anatomic accuracy for procedural plan-
ning [142], and dual-energy or photon-counting CT scan-
ners remain costly and available primarily in tertiary centres
[143]. Future prospective, multicentre trials comparing im-
age quality, diagnostic precision, and clinical outcomes are
warranted to support widespread implementation.

Finally, the integration of CT data with hybrid imaging
platforms and procedural guidance systems is a promising
perspective. Fusion of CT with fluoroscopy or echocardio-
graphy, as well as virtual or augmented reality applications,
may enhance operator orientation and device navigation
[144]. These innovations, combined with patient-specific
simulation and 3D printing, have the potential to revolu-
tionize preprocedural planning, training, and outcome pre-
diction [145]. Despite these advances, integration into clin-
ical workflows is currently limited by software compatibil-
ity, image registration accuracy, and the need for additional
procedural hardware. Comparative studies are needed to
quantify whether fusion imaging or virtual guidance trans-
lates into shorter procedure times, reduced contrast vol-
ume, or improved clinical outcomes. Collaboration be-
tween imaging specialists, engineers, and interventionalists
will be critical to translate these tools from theory into daily
practice.
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Table 6. CT measurements for ASD/VSD closure — what to measure, how, and clinical use.

Measurement (CT)

How to measure (plane/method)

Practical thresholds/typical values

Planning & device implications

ASD maximal diameter
(max/min/mean)

ASD shape & ellipticity

Rim lengths (aortic, SVC, IVC,
posterior)
Septal tissue quality/thickness

Multifenestrated/aneurysmal IAS
Pulmonary

(ASD)
VSD location

venous  anatomy

VSD size (LV and RV sides)

Distance to aortic valve (per-
imembranous/outlet VSD)
Distance to tricuspid subvalvular
apparatus

Shunt evaluation (contextual)
Access & trajectory

True interatrial septal plane via 3D MPR; align
to fossa ovalis
Axial/orthogonal diameters at defect

Measure linear rim from defect edge to adja-
cent structures

Qualitative (thin vs robust) and thickness at
rims

3D overview; count fenestrations; measure
aneurysmal sac

Survey PV drainage, especially right-sided

Classify: perimembranous, muscular, outlet,
inlet

Orthogonal diameters at LV and RV orifices;
measure tunnel length if present

Shortest edge-to-cusp distance

Edge of defect to chordae/papillary structures
Ventricular volumetry; contrast timing

3D path planning from femoral vein/artery;
IAS thickness

Typical percutaneous range 6-38 mm; report
max, min, mean
Elliptical if short/long <0.8

Adequate >5 mm; aortic rim <5 mm = defi-
cient
Thin/aneurysmal tissue (<~2—-3 mm)

Multiple fenestrations or large aneurysm

Rule out PAPVR

Percutaneous closure commonly <12—14 mm
(center/device dependent)
Preferably >2-3 mm

>2-3 mm desirable
CT not primary for Qp:Qs

Vein caliber >6-7 mm for large sheaths; IAS
usually < 3—4 mm

Size device to max diameter with ~20-40% oversizing or +2—-6 mm
(device/platform dependent)

Elliptical defects often need greater oversizing or devices with
broader discs

Deficient rims 1 embolization/erosion risk; consider softer devices
(e.g., Cardioform) or surgery if multiple rims are deficient

Favor larger disc coverage and cautious oversizing; avoid excessive
radial force

Consider cribriform devices or single larger device spanning the
aneurysmal segment

PAPVR may change management from percutaneous to surgical

Determines approach (arterio-venous loop vs retrograde), sheath
curve, and device type

Device waist typically +1-3 mm over maximal orifice;
long/tunneled VSDs need elongated/duct-type devices

<2-3 mm risks cusp impingement; consider smaller device or
surgery

Close proximity risks TR or chordal injury; adjust device
choice/approach

Use MRI for quantitative shunt; CT informs anatomy and access
Confirms feasibility and transseptal angle; optimizes sheath selec-

tion

IVC, inferior vena cava; LV, left ventricle; PAPVR, partial anomalous pulmonary venous return; SVC, superior vena cava; TR, tricuspid regurgitation.
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Table 7. CT for paravalvular leak closure — measurement-driven planning.

Measurement (CT)

How to measure (plane/method)

Practical thresholds/typical values

Planning & device implications

Leak location (clock-face map-
ping)

Orifice size (max/min/mean)
Leak arc length along annulus

Tunnel/tract length & course

Calcification &
annulus interface

prosthesis—

Distance to prosthetic leaflets
Aortic PVL: distance to coronary

ostia

Mitral PVL: distance to LCx &
LVOT

Left atrial size & IAS for
transseptal

Number of defects

Post-closure surveillance

Reconstruct prosthetic annular plane; assign
clock position (surgeon’s view)
Orthogonal diameters at annular orifice

Curvilinear measurement along annular plane

Centerline from annulus to atrial/ventricular
exit; note bends

Qualitative and focal nodules

Orifice to moving leaflet edge
Orifice to ostial takeoff on 3D root

Orifice to LCx course and to LVOT

LA dimensions; IAS thickness and puncture
site

3D survey around annulus

Contrast CT (arterial + delayed) in annular
plane

Often 3—10+ mm; report shape

Short vs long (crescentic) arc

Long/angulated tracts

Heavy, asymmetric calcium

Aim >2-3 mm clearance
Prefer >5-10 mm

LCx clearance >5 mm preferred
IAS usually <3-4 mm
Single vs multiple

Residual jet gap: <3 mm small, 3-5 mm mod-
erate, >5 mm large

Guides access route (transseptal vs retrograde vs transapical) and
catheter orientation

Round/oval — AVP II/IV; slit/crescentic — AVP III; plan ~30-50%
oversizing vs max diameter

Long crescentic defects may require multiple plugs or elongated plugs
for full seal

Favor duct-type/elongated plugs; avoid bulky discs that can impinge
leaflets

Choose conformable plugs; anticipate anchoring challenges; consider
staged closure

Prevents leaflet impingement and prosthetic dysfunction

Close proximity — select low-profile plugs; confirm no ostial compro-
mise

Plan wire protection if close; avoid bulky devices near LVOT
Determines transseptal site and sheath curve for coaxial entry
Multiple PVLs — staged or combined closure; tailor plug sizes per site

>5 mm often clinically significant — consider additional plug/medical
escalation

AVP, Amplatzer Vascular Plug; ADO, Amplatzer Duct Occluder; LCx, left circumflex artery; IAS, interatrial septum; OAC, oral anticoagulation.
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In summary, the next phase of cardiac CT develop-
ment will depend not only on technological refinement
but also on rigorous clinical validation, cost-effectiveness,
and standardization of acquisition and analysis protocols.
The connection of Al-driven automation, functional assess-
ment, dose optimization, and hybrid procedural integration
is likely to redefine CT from a pre-procedural imaging tool
into a comprehensive, real-time interventional companion.

5. Conclusion

CT has become a crucial imaging modality in the plan-
ning and follow-up of structural heart interventions. Its
strengths lie in high-resolution 3D anatomy, reproducible
measurements, and the ability to guide critical decisions
such as device sizing, access route selection, and risk pre-
diction. Despite limitations related to radiation, contrast
use, and susceptibility to motion artifacts, continuous tech-
nical refinements and growing operator expertise have sig-
nificantly minimise these challenges. CT is no longer a sup-
plementary tool but rather a cornerstone of structural heart
disease management. As the landscape of structural inter-
ventions expands, CT will remain at the forefront, ensur-
ing procedures are not only feasible but also optimized for
safety and long-term success.

Author Contributions

AM designed the structure of the manuscript study.
AM, AF, MK, KM, MH, EC, NPEK, CE performed the
research of the literature. AM, AF, MK, KM, MH, EC,
NPEK, CE wrote the manuscript. All authors contributed
to editorial changes in the manuscript. All authors read and
approved the final manuscript. All authors have partici-
pated sufficiently in the work and agreed to be accountable
for all aspects of the work.

Ethics Approval and Consent to Participate
Not applicable.

Acknowledgment
Not applicable.

Funding

This research received no external funding.

Conflict of Interest

Nikolaos PE Kadoglou is the Guest Editor of the jour-
nal. Given his role as the Guest Editor in RCM, Nikolaos
PE Kadoglou was not involved in the peer-review of this
article and has no access to information regarding its peer
review. Full responsibility for the editorial process for this
article was delegated to Allison B. Reiss and Grigorios Ko-
rosoglou.

&% IMR Press

Declaration of AI and Al-Assisted
Technologies in the Writing Process

During the preparation of this work the authors used
ChatGpt-5 in order to check spell and grammar. After us-
ing this tool, the authors reviewed and edited the content as
needed and takes full responsibility for the content of the
publication.

References

[1] Tabata N, Sinning JM, Kaikita K, Tsujita K, Nickenig G, Werner
N. Current status and future perspective of structural heart dis-
ease intervention. Journal of Cardiology. 2019; 74: 1-12. https:
//doi.org/10.1016/j.jjcc.2019.02.022.

[2] Harowicz MR, Shah A, Zimmerman SL. Preoperative Planning
for Structural Heart Disease. Radiologic Clinics of North Amer-
ica. 2020; 58: 733-751. https://doi.org/10.1016/j.rc1.2020.02.
005.

[3] Andreini D, Pontone G, Bartorelli AL, Agostoni P, Mushtaq
S, Bertella E, et al. Sixty-four-slice multidetector computed to-
mography: an accurate imaging modality for the evaluation of
coronary arteries in dilated cardiomyopathy of unknown etiol-
ogy. Circulation. Cardiovascular Imaging. 2009; 2: 199-205.
https://doi.org/10.1161/CIRCIMAGING.108.822809.

[4] Pierro A, Cilla S, Totaro A, Ienco V, Sacra C, De Filippo CM,
et al. ECG-gated CT angiography of the thoracic aorta: the im-
portance of evaluating the coronary arteries. Clinical Radiology.
2018; 73: 983.e1-983.e6. https://doi.org/10.1016/j.crad.2018.
06.016.

[5] Halliburton SS, Abbara S. Practical tips and tricks in cardiovas-
cular computed tomography: patient preparation for optimiza-
tion of cardiovascular CT data acquisition. Journal of Cardio-
vascular Computed Tomography. 2007; 1: 62—65. https://doi.or
2/10.1016/.jcct.2007.04.004.

[6] Pannu HK, Alvarez W, Jr, Fishman EK. Beta-blockers for car-
diac CT: a primer for the radiologist. AJR. American Journal
of Roentgenology. 2006; 186: S341-S345. https://doi.org/10.
2214/AJR.04.1944.

[7] Dewey M, Hoffmann H, Hamm B. Multislice CT coronary an-
giography: effect of sublingual nitroglycerine on the diameter
of coronary arteries. RoFo: Fortschritte Auf Dem Gebiete Der
Rontgenstrahlen Und Der Nuklearmedizin. 2006; 178: 600—
604. https://doi.org/10.1055/s-2006-926755.

[8] Fischer AM, Decker JA, Schoepf J, Varga-Szemes A, Flohr T,
Schmidt B, ef al. Optimization of contrast material administra-
tion for coronary CT angiography using a software-based test-
bolus evaluation algorithm. The British Journal of Radiology.
2022; 95: 20201456. https://doi.org/10.1259/bjr.20201456.

[9] Hubbard L, Malkasian S, Zhao Y, Abbona P, Molloi S. Contrast
media timing optimization for coronary CT angiography: a ret-
rospective validation study in swine. European Radiology. 2023;
33: 1620-1628. https://doi.org/10.1007/s00330-022-09161-z.

[10] Tao SM, Wichmann JL, Schoepf UJ, Fuller SR, Lu GM, Zhang
LJ. Contrast-induced nephropathy in CT: incidence, risk factors
and strategies for prevention. European Radiology. 2016; 26:
3310-3318. https://doi.org/10.1007/s00330-015-4155-8.

[11] Bae KT. Optimization of contrast enhancement in thoracic
MDCT. Radiologic Clinics of North America. 2010; 48: 9-29.
https://doi.org/10.1016/j.rcl.2009.08.012.

[12] Yin WH, Lu B, Gao JB, Li PL, Sun K, Wu ZF, et al. Effect
of reduced x-ray tube voltage, low iodine concentration con-
trast medium, and sinogram-affirmed iterative reconstruction on
image quality and radiation dose at coronary CT angiography:
results of the prospective multicenter REALISE trial. Journal
of Cardiovascular Computed Tomography. 2015; 9: 215-224.

19


https://doi.org/10.1016/j.jjcc.2019.02.022
https://doi.org/10.1016/j.jjcc.2019.02.022
https://doi.org/10.1016/j.rcl.2020.02.005
https://doi.org/10.1016/j.rcl.2020.02.005
https://doi.org/10.1161/CIRCIMAGING.108.822809
https://doi.org/10.1016/j.crad.2018.06.016
https://doi.org/10.1016/j.crad.2018.06.016
https://doi.org/10.1016/j.jcct.2007.04.004
https://doi.org/10.1016/j.jcct.2007.04.004
https://doi.org/10.2214/AJR.04.1944
https://doi.org/10.2214/AJR.04.1944
https://doi.org/10.1055/s-2006-926755
https://doi.org/10.1259/bjr.20201456
https://doi.org/10.1007/s00330-022-09161-z
https://doi.org/10.1007/s00330-015-4155-8
https://doi.org/10.1016/j.rcl.2009.08.012
https://www.imrpress.com

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

[24]

(25]

20

https://doi.org/10.1016/j.jcct.2015.01.010.

Yurt A, Ozsoykal I, Obuz F. Effects of the Use of Automatic
Tube Current Modulation on Patient Dose and Image Quality in
Computed Tomography. Molecular Imaging and Radionuclide
Therapy. 2019; 28: 96—103. https://doi.org/10.4274/mirt.galen
08.2019.83723.

Johnson PT, Fishman EK. Postprocessing techniques for car-
diac computed tomographic angiography. Radiologic Clinics of
North America. 2010; 48: 687-700. https://doi.org/10.1016/j.rc
1.2010.04.004.

Hell M, Marwan M, Gaede L, Achenbach S. Software innova-
tions in computed tomography for structural heart disease inter-
ventions. Eurolntervention: Journal of EuroPCR in Collabora-
tion with the Working Group on Interventional Cardiology of the
European Society of Cardiology. 2016; 12 Suppl X: X68—X74.
https://doi.org/10.4244/E1JV12SXA13.

Gaztanaga J, Lopez-Mattei J. Modern CT detector technology
and innovations in image reconstruction enhance cardiovascu-
lar CT. Journal of Cardiovascular Computed Tomography. 2025;
19: 72-73. https://doi.org/10.1016/j.jcct.2024.12.090.
Schroeder S, Achenbach S, Bengel F, Burgstahler C, Cademar-
tiri F, de Feyter P, et al. Cardiac computed tomography: indi-
cations, applications, limitations, and training requirements: re-
port of a Writing Group deployed by the Working Group Nuclear
Cardiology and Cardiac CT of the European Society of Cardiol-
ogy and the European Council of Nuclear Cardiology. European
Heart Journal. 2008; 29: 531-556. https://doi.org/10.1093/eurh
eartj/ehm544.

Davenport MS, Perazella MA, Nallamothu BK. Contrast-
Induced Acute Kidney Injury and Cardiovascular Imaging: Dan-
ger or Distraction? Circulation. 2023; 147: 847-849. https:
//doi.org/10.1161/CIRCULATIONAHA.122.062783.

Fahrni G, Saliba T, Racine D, Gulizia M, Tzimas G, Pozzessere
C, et al. Trading off lodine and Radiation Dose in Coronary
Computed Tomography. Journal of Cardiovascular Develop-
ment and Disease. 2025; 12: 195. https://doi.org/10.3390/jcdd
12050195.

Hamilton-Craig CR, Friedman D, Achenbach S. Cardiac com-
puted tomography—evidence, limitations and clinical applica-
tion. Heart, Lung & Circulation. 2012; 21: 70-81. https://doi.
org/10.1016/j.h1c.2011.08.070.

Chaikriangkrai K, Choi SY, Nabi F, Chang SM. Important ad-
vances in technology and unique applications to cardiovascu-
lar computed tomography. Methodist DeBakey Cardiovascu-
lar Journal. 2014; 10: 152-158. https://doi.org/10.14797/mdcj
-10-3-152.

Pelberg R, Budoff M, Goraya T, Keevil J, Lesser J, Litwin S, et
al. Training, competency, and certification in cardiac CT: a sum-
mary statement from the Society of Cardiovascular Computed
Tomography. Journal of Cardiovascular Computed Tomogra-
phy. 2011; 5: 279-285. https://doi.org/10.1016/j.jcct.2011.08.
002.

Solomon MD, Go AS, Leong T, Garcia E, Le K, Philip F, et
al. The Association of Aortic Stenosis Severity and Symptom
Status With Morbidity and Mortality. JACC. Advances. 2025;
4: 101962. https://doi.org/10.1016/j.jacadv.2025.101962.
Vahanian A, Beyersdorf F, Praz F, Milojevic M, Baldus S,
Bauersachs J, et al. 2021 ESC/EACTS Guidelines for the man-
agement of valvular heart disease: Developed by the Task Force
for the management of valvular heart disease of the European
Society of Cardiology (ESC) and the European Association for
Cardio-Thoracic Surgery (EACTS). European Heart Journal.
2022; 43: 561-632. https://doi.org/10.1093/eurheartj/ehab395.
Blanke P, Weir-McCall JR, Achenbach S, Delgado V,
Hausleiter J, Jilaihawi H, et al. Computed Tomography Imaging
in the Context of Transcatheter Aortic Valve Implantation

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

(TAVI)/Transcatheter Aortic Valve Replacement (TAVR): An
Expert Consensus Document of the Society of Cardiovascular
Computed Tomography. JACC. Cardiovascular Imaging. 2019;
12: 1-24. https://doi.org/10.1016/j.jcmg.2018.12.003.
Chiocchi M, Forcina M, Morosetti D, Pugliese L, Cavallo AU,
Citraro D, et al. The role of computed tomography in the plan-
ning of transcatheter aortic valve implantation: a retrospective
analysis in 200 procedures. Journal of Cardiovascular Medicine
(Hagerstown, Md.). 2018; 19: 571-578. https://doi.org/10.2459/
JCM.0000000000000695.

Nijenhuis VJ, Meyer A, Brouwer J, Mahmoodi BK, Unbehaun
A, Spaziano M, et al. The effect of transcatheter aortic valve
implantation approaches on mortality. Catheterization and Car-
diovascular Interventions: Official Journal of the Society for
Cardiac Angiography & Interventions. 2021; 97: 1462—-1469.
https://doi.org/10.1002/ccd.29456.

Demirci G, Aslan S, Sahin AA, Demir AR, Erata YE, Tiirkmen I,
et al. Anatomical Predictors of Access-Related Vascular Com-
plications Following Transfemoral Transcatheter Aortic Valve
Replacement. Catheterization and Cardiovascular Interventions:
Official Journal of the Society for Cardiac Angiography & In-
terventions. 2025; 105: 1077—-1085. https://doi.org/10.1002/cc
d.31422.

Foley TR, Stinis CT. Imaging Evaluation and Interpretation for
Vascular Access for Transcatheter Aortic Valve Replacement.
Interventional Cardiology Clinics. 2018; 7: 285-291. https://do
1.org/10.1016/.iccl.2018.03.006.

Hammer Y, Landes U, Zusman O, Kornowski R, Witberg G,
Orvin K, et al. Iliofemoral artery lumen volume assessment
with three dimensional multi-detector computed tomography
and vascular complication risk in transfemoral transcatheter aor-
tic valve replacement. Journal of Cardiovascular Computed To-
mography. 2019; 13: 68-74. https://doi.org/10.1016/j.ject.2018.
10.009.

Mach M, Poschner T, Hasan W, Szalkiewicz P, Andreas M,
Winkler B, et al. The Iliofemoral tortuosity score predicts access
and bleeding complications during transfemoral transcatheter
aortic valve replacement: DataData from the Vlenna Cardio
Thoracic aOrtic valve registrY (VICTORY). European Journal
of Clinical Investigation. 2021; 51: e13491. https://doi.org/10.
1111/eci.13491.

Eftychiou C, Eteocleous N, Mitsis A, Zittis I, Papadopoulos
K, Petrou A, et al. Comparison of MANTA vs ProGlide Vas-
cular Closure Device and 30-Day Outcomes in Transfemoral
Transcatheter Aortic Valve Implantation. Texas Heart Insti-
tute Journal. 2022; 49: €217650. https://doi.org/10.14503/THIJ
-21-7650.

Okuyama K, Jilaihawi H, Kashif M, Takahashi N, Chakravarty
T, Pokhrel H, et al. Transfemoral access assessment for tran-
scatheter aortic valve replacement: evidence-based application
of computed tomography over invasive angiography. Circula-
tion. Cardiovascular Imaging. 2014; 8: €001995. https://doi.or
¢/10.1161/CIRCIMAGING.114.001995.

Mitsis A, Eftychiou C, Eteokleous N, Papadopoulos K, Zittis I,
Avraamides P. Current Trends in TAVI Access. Current Prob-
lems in Cardiology. 2021; 46: 100844. https://doi.org/10.1016/
j-cpcardiol.2021.100844.

Kataoka Y, Puri R, Pisaniello AD, Hammadah M, Qintar M, Uno
K, et al. Aortic atheroma burden predicts acute cerebrovascu-
lar events after transcatheter aortic valve implantation: insights
from volumetric multislice computed tomography analysis. Eu-
rolntervention: Journal of EuroPCR in Collaboration with the
Working Group on Interventional Cardiology of the European
Society of Cardiology. 2016; 12: 783—789. https://doi.org/10.
4244/E1JV1216A127.

Kikuchi S, Trimaille A, Carmona A, Truong DP, Matsushita K,

&% IMR Press


https://doi.org/10.1016/j.jcct.2015.01.010
https://doi.org/10.4274/mirt.galenos.2019.83723
https://doi.org/10.4274/mirt.galenos.2019.83723
https://doi.org/10.1016/j.rcl.2010.04.004
https://doi.org/10.1016/j.rcl.2010.04.004
https://doi.org/10.4244/EIJV12SXA13
https://doi.org/10.1016/j.jcct.2024.12.090
https://doi.org/10.1093/eurheartj/ehm544
https://doi.org/10.1093/eurheartj/ehm544
https://doi.org/10.1161/CIRCULATIONAHA.122.062783
https://doi.org/10.1161/CIRCULATIONAHA.122.062783
https://doi.org/10.3390/jcdd12050195
https://doi.org/10.3390/jcdd12050195
https://doi.org/10.1016/j.hlc.2011.08.070
https://doi.org/10.1016/j.hlc.2011.08.070
https://doi.org/10.14797/mdcj-10-3-152
https://doi.org/10.14797/mdcj-10-3-152
https://doi.org/10.1016/j.jcct.2011.08.002
https://doi.org/10.1016/j.jcct.2011.08.002
https://doi.org/10.1016/j.jacadv.2025.101962
https://doi.org/10.1093/eurheartj/ehab395
https://doi.org/10.1016/j.jcmg.2018.12.003
https://doi.org/10.2459/JCM.0000000000000695
https://doi.org/10.2459/JCM.0000000000000695
https://doi.org/10.1002/ccd.29456
https://doi.org/10.1002/ccd.31422
https://doi.org/10.1002/ccd.31422
https://doi.org/10.1016/j.iccl.2018.03.006
https://doi.org/10.1016/j.iccl.2018.03.006
https://doi.org/10.1016/j.jcct.2018.10.009
https://doi.org/10.1016/j.jcct.2018.10.009
https://doi.org/10.1111/eci.13491
https://doi.org/10.1111/eci.13491
https://doi.org/10.14503/THIJ-21-7650
https://doi.org/10.14503/THIJ-21-7650
https://doi.org/10.1161/CIRCIMAGING.114.001995
https://doi.org/10.1161/CIRCIMAGING.114.001995
https://doi.org/10.1016/j.cpcardiol.2021.100844
https://doi.org/10.1016/j.cpcardiol.2021.100844
https://doi.org/10.4244/EIJV12I6A127
https://doi.org/10.4244/EIJV12I6A127
https://www.imrpress.com

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

(48]

Marchandot B, et al. Protruding and Ulcerated Aortic Athero-
mas as Predictors of Periprocedural Ischemic Stroke Post-
Transcatheter Aortic Valve Replacement. JACC. Asia. 2025; 5:
258-269. https://doi.org/10.1016/j.jacasi.2024.10.020.
Kawashima H, Watanabe Y, Kozuma K. Successful trans-
femoral aortic valve implantation through aortic stent graft af-
ter endovascular repair of abdominal aortic aneurysm. Cardio-
vascular Intervention and Therapeutics. 2017; 32: 165-169.
https://doi.org/10.1007/s12928-016-0385-1.

Patsalis PC, Alotaibi S, Wolf A, Scholtz W, Kloppe A, Plicht
B, et al. Feasibility of Transfemoral Aortic Valve Implantation
in Patients With Aortic Disease and Simultaneous or Sequential
Endovascular Aortic Repair. The Journal of Invasive Cardiol-
ogy. 2019; 31: 289-295.

Moscarelli M, Gallo F, Gallone G, Kim WK, Reifart J, Veule-
mans V, et al. Aortic angle distribution and predictors of hori-
zontal aorta in patients undergoing transcatheter aortic valve re-
placement. International Journal of Cardiology. 2021; 338: 58—
62. https://doi.org/10.1016/j.ijcard.2021.05.054.

Di Stefano D, Colombo A, Mangieri A, Gallone G, Tzanis G,
Laricchia A, et al. Impact of horizontal aorta on procedural
and clinical outcomes in second-generation transcatheter aortic
valve implantation. Eurolntervention: Journal of EuroPCR in
Collaboration with the Working Group on Interventional Cardi-
ology of the European Society of Cardiology. 2019; 15: ¢749—
€756. https://doi.org/10.4244/E1J-D-19-00455.

Mitsis A, Yuan X, Eftychiou C, Avraamides P, Nienaber CA.
Personalised Treatment in Aortic Stenosis: A Patient-Tailored
Transcatheter Aortic Valve Implantation Approach. Journal of
Cardiovascular Development and Disease. 2022; 9: 407. https:
//doi.org/10.3390/jcdd9110407.

Shishikura D, Kataoka Y, Pisaniello AD, Delacroix S,
Montarello JK, Nicholls SJ, et al. The Extent of Aortic
Atherosclerosis Predicts the Occurrence, Severity, and Recov-
ery of Acute Kidney Injury After Transcatheter Aortic Valve
Replacement. Circulation. Cardiovascular Interventions. 2018;
11: e006367. https://doi.org/10.1161/CIRCINTERVENTIONS.
117.006367.

De Marzo V, Viglino U, Zecchino S, Matos JG, Piredda E,
Pigati M, et al. Supra-renal aortic atheroma extent and com-
position predict acute kidney injury after transcatheter aortic
valve replacement: A three-dimensional computed tomography
study. International Journal of Cardiology. 2023; 381: 8-15.
https://doi.org/10.1016/j.ijcard.2023.03.053.

Sheth T, Al Rashidi S, Jaffer I. Gated Computed Tomography
Evaluation of the Aortic Root for Treatment Planning of Patients
With Aortic Stenosis. Journal of the Society for Cardiovascular
Angiography & Interventions. 2024; 3: 101298. https://doi.org/
10.1016/.jscai.2024.101298.

Oks D, Reza S, Vazquez M, Houzeaux G, Kovarovic B,
Samaniego C, et al. Effect of Sinotubular Junction Size on
TAVR Leaflet Thrombosis: A Fluid-Structure Interaction Anal-
ysis. Annals of Biomedical Engineering. 2024; 52: 719-733.
https://doi.org/10.1007/s10439-023-03419-3.

Ribeiro HB, Webb JG, Makkar RR, Cohen MG, Kapadia SR,
Kodali S, et al. Predictive factors, management, and clinical
outcomes of coronary obstruction following transcatheter aor-
tic valve implantation: insights from a large multicenter registry.
Journal of the American College of Cardiology. 2013; 62: 1552—
1562. https://doi.org/10.1016/j.jacc.2013.07.040.

Khan JM, Kamioka N, Lisko JC, Perdoncin E, Zhang C, Maini
A, et al. Coronary Obstruction From TAVR in Native Aor-
tic Stenosis: Development and Validation of Multivariate Pre-
diction Model. JACC. Cardiovascular Interventions. 2023; 16:
415-425. https://doi.org/10.1016/j.jcin.2022.11.018.

Mercanti F, Rosseel L, Neylon A, Bagur R, Sinning JM, Nick-

&% IMR Press

[49]

[50

[

[51

—

[52

—

[53

—

[54

[l

[55

[t

[56

[

[57]

[58

[l

[59

—

enig G, et al. Chimney Stenting for Coronary Occlusion During
TAVR: Insights From the Chimney Registry. JACC. Cardiovas-
cular Interventions. 2020; 13: 751-761. https://doi.org/10.1016/
§.jcin.2020.01.227.

Khan JM, Greenbaum AB, Babaliaros VC, Rogers T, Eng MH,
Paone G, et al. The BASILICA Trial: Prospective Multicen-
ter Investigation of Intentional Leaflet Laceration to Prevent
TAVR Coronary Obstruction. JACC. Cardiovascular Interven-
tions. 2019; 12: 1240-1252. https://doi.org/10.1016/j.jcin.2019.
03.035.

Piazza N, de Jaegere P, Schultz C, Becker AE, Serruys PW, An-
derson RH. Anatomy of the aortic valvar complex and its im-
plications for transcatheter implantation of the aortic valve. Cir-
culation. Cardiovascular Interventions. 2008; 1: 74-81. https:
//doi.org/10.1161/CIRCINTERVENTIONS.108.780858.
Jilaihawi H, Kashif M, Fontana G, Furugen A, Shiota T, Friede
G, et al. Cross-sectional computed tomographic assessment im-
proves accuracy of aortic annular sizing for transcatheter aor-
tic valve replacement and reduces the incidence of paravalvular
aortic regurgitation. Journal of the American College of Cardiol-
ogy. 2012; 59: 1275-1286. https://doi.org/10.1016/j.jacc.2011.
11.045.

Willson AB, Webb JG, Labounty TM, Achenbach S, Moss R,
Wheeler M, et al. 3-dimensional aortic annular assessment by
multidetector computed tomography predicts moderate or se-
vere paravalvular regurgitation after transcatheter aortic valve
replacement: a multicenter retrospective analysis. Journal of
the American College of Cardiology. 2012; 59: 1287-1294.
https://doi.org/10.1016/j.jacc.2011.12.015.

Okuno T, Asami M, Heg D, Lanz J, Praz F, Hagemeyer D, et
al. Impact of Left Ventricular Outflow Tract Calcification on
Procedural Outcomes After Transcatheter Aortic Valve Replace-
ment. JACC. Cardiovascular Interventions. 2020; 13: 1789—
1799. https://doi.org/10.1016/j.jcin.2020.04.015.

Waldschmidt L, GoB3ling A, Ludwig S, Linder M, Voigtlédnder L,
Grundmann D, et al. Impact of left ventricular outflow tract cal-
cification in patients undergoing transfemoral transcatheter aor-
tic valve implantation. Eurolntervention: Journal of EuroPCR in
Collaboration with the Working Group on Interventional Cardi-
ology of the European Society of Cardiology. 2022; 17: e1417—
e1424. https://doi.org/10.4244/E1J-D-21-00464.

Mauri V, Frohn T, Deuschl F, Mohemed K, Kuhr K, Reimann A,
et al. Impact of device landing zone calcification patterns on par-
avalvular regurgitation after transcatheter aortic valve replace-
ment with different next-generation devices. Open Heart. 2020;
7: €001164. https://doi.org/10.1136/openhrt-2019-001164.
Yoon SH, Kim WK, Dhoble A, Milhorini Pio S, Babaliaros V,
Jilaihawi H, et al. Bicuspid Aortic Valve Morphology and Out-
comes After Transcatheter Aortic Valve Replacement. Journal
of the American College of Cardiology. 2020; 76: 1018-1030.
https://doi.org/10.1016/j.jacc.2020.07.005.

Chen M, Ding Y, Zhao H, Pu J, Yang B, Qiao H, et al. Ro-
tation characteristics and neo-commissural alignment of tran-
scatheter heart valve in type-0 bicuspid aortic valve. Journal of
Cardiac Surgery. 2022; 37: 1486-1496. https://doi.org/10.1111/
jocs.16460.

Tchetche D, de Biase C, van Gils L, Parma R, Ochala A, Lefevre
T, et al. Bicuspid Aortic Valve Anatomy and Relationship With
Devices: The BAVARD Multicenter Registry. Circulation. Car-
diovascular Interventions. 2019; 12: €007107. https://doi.org/
10.1161/CIRCINTERVENTIONS.118.007107.

Nalluri N, Atti V, Munir AB, Karam B, Patel NJ, Kumar
V, et al. Valve in valve transcatheter aortic valve implanta-
tion (ViV-TAVI) versus redo-Surgical aortic valve replacement
(redo-SAVR): A systematic review and meta-analysis. Journal
of Interventional Cardiology. 2018; 31: 661-671. https://doi.or

21


https://doi.org/10.1016/j.jacasi.2024.10.020
https://doi.org/10.1007/s12928-016-0385-1
https://doi.org/10.1016/j.ijcard.2021.05.054
https://doi.org/10.4244/EIJ-D-19-00455
https://doi.org/10.3390/jcdd9110407
https://doi.org/10.3390/jcdd9110407
https://doi.org/10.1161/CIRCINTERVENTIONS.117.006367
https://doi.org/10.1161/CIRCINTERVENTIONS.117.006367
https://doi.org/10.1016/j.ijcard.2023.03.053
https://doi.org/10.1016/j.jscai.2024.101298
https://doi.org/10.1016/j.jscai.2024.101298
https://doi.org/10.1007/s10439-023-03419-3
https://doi.org/10.1016/j.jacc.2013.07.040
https://doi.org/10.1016/j.jcin.2022.11.018
https://doi.org/10.1016/j.jcin.2020.01.227
https://doi.org/10.1016/j.jcin.2020.01.227
https://doi.org/10.1016/j.jcin.2019.03.035
https://doi.org/10.1016/j.jcin.2019.03.035
https://doi.org/10.1161/CIRCINTERVENTIONS.108.780858
https://doi.org/10.1161/CIRCINTERVENTIONS.108.780858
https://doi.org/10.1016/j.jacc.2011.11.045
https://doi.org/10.1016/j.jacc.2011.11.045
https://doi.org/10.1016/j.jacc.2011.12.015
https://doi.org/10.1016/j.jcin.2020.04.015
https://doi.org/10.4244/EIJ-D-21-00464
https://doi.org/10.1136/openhrt-2019-001164
https://doi.org/10.1016/j.jacc.2020.07.005
https://doi.org/10.1111/jocs.16460
https://doi.org/10.1111/jocs.16460
https://doi.org/10.1161/CIRCINTERVENTIONS.118.007107
https://doi.org/10.1161/CIRCINTERVENTIONS.118.007107
https://doi.org/10.1111/joic.12520
https://doi.org/10.1111/joic.12520

[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

[68]

[69]

[70]

[71]

22

2/10.1111/joic.12520.

Schnackenburg P, Saha S, Ali A, Horke KM, Buech J, Mueller
CS, et al. Failure of Surgical Aortic Valve Prostheses: An Anal-
ysis of Heart Team Decisions and Postoperative Outcomes. Jour-
nal of Clinical Medicine. 2024; 13: 4461. https://doi.org/10.
3390/jcm13154461.

Witkowski A, Jastrzebski J, Dabrowski M, Chmielak Z. Second
transcatheter aortic valve implantation for treatment of subopti-
mal function of previously implanted prosthesis: review of the
literature. Journal of Interventional Cardiology. 2014; 27: 300—
307. https://doi.org/10.1111/joic.12120.

Tomii D, Okuno T, Lanz J, Stortecky S, Reineke D, Windecker
S, et al. Valve-in-valve TAVI and risk of coronary obstruction:
Validation of the VIVID classification. Journal of Cardiovascu-
lar Computed Tomography. 2023; 17: 105-111. https://doi.org/
10.1016/j.jcct.2023.01.042.

Tzimas G, Akodad M, Meier D, Duchscherer J, Kalk K, Everett
RJ, et al. Predicted vs Observed Valve to Coronary Distance in
Valve-in-Valve TAVR: A Computed Tomography Study. JACC.
Cardiovascular Interventions. 2023; 16: 2021-2030. https://doi.
org/10.1016/j.jcin.2023.05.038.

Kitamura M, Wilde J, Dumpies O, Richter I, Obradovic D,
Krieghoff C, et al. Risk Assessment of Coronary Obstruction
During Transcatheter Aortic Valve Replacement: Insights From
Post-BASILICA Computed Tomography. JACC. Cardiovascu-
lar Interventions. 2022; 15: 496-507. https://doi.org/10.1016/j.
j€in.2022.01.003.

Toda H, Ueki Y, Hara S, Miki T, Takaya Y, Morimitsu Y, et
al. Novel Technique for Implanting the Second Valve Accompa-
nied by Simultaneous Snorkel Stenting. JACC. Cardiovascular
Interventions. 2025; 18: 1203-1205. https://doi.org/10.1016/j.
jcin.2025.02.014.

Choi CH, Cheng V, Malaver D, Kon N, Kincaid EH, Gandhi
SK, et al. A comparison of valve-in-valve transcatheter aortic
valve replacement in failed stentless versus stented surgical bio-
prosthetic aortic valves. Catheterization and Cardiovascular In-
terventions: Official Journal of the Society for Cardiac Angiog-
raphy & Interventions. 2019; 93: 1106—1115. https://doi.org/10.
1002/ccd.28039.

Blanke P, Soon J, Dvir D, Park JK, Naoum C, Kueh SH, et
al. Computed tomography assessment for transcatheter aortic
valve in valve implantation: The vancouver approach to pre-
dict anatomical risk for coronary obstruction and other consider-
ations. Journal of Cardiovascular Computed Tomography. 2016;
10: 491-499. https://doi.org/10.1016/j.jcct.2016.09.004.
Kanjanauthai S, Pirelli L, Nalluri N, Kliger CA. Subclinical
leaflet thrombosis following transcatheter aortic valve replace-
ment. Journal of Interventional Cardiology. 2018; 31: 640—647.
https://doi.org/10.1111/joic.12521.

Ranganath P, Moore A, Guerrero M, Collins J, Foley T,
Williamson E, et al. CT for Pre- and Postprocedural Evalua-
tion of Transcatheter Mitral Valve Replacement. Radiograph-
ics: a Review Publication of the Radiological Society of North
America, Inc. 2020; 40: 1528-1553. https://doi.org/10.1148/rg
.2020200027.

Murphy DJ, Ge Y, Don CW, Keraliya A, Aghayev A, Morgan R,
et al. Use of Cardiac Computerized Tomography to Predict Neo-
Left Ventricular Outflow Tract Obstruction Before Transcatheter
Mitral Valve Replacement. Journal of the American Heart Asso-
ciation. 2017; 6: €007353. https://doi.org/10.1161/JAHA.117.
007353.

Meijerink F, Wolsink I, El Bouziani A, Planken RN, Robbers-
Visser D, Boekholdt SM, et al. CT Imaging-Derived Anatomy
Predicts Complexity and Hemodynamic Impact of Transcatheter
Edge-to-Edge Mitral Valve Repair. JACC. Cardiovascular Imag-
ing. 2022; 15: 1347-1349. https://doi.org/10.1016/j.jemg.2022.

[72

—

[73

—

[74

[l

[75

[t

[76

[

[77

—

[78

[l

[79

—

[80

-

[81

—

[82

—

[83]

[84

[l

[85

[t

02.002.

Hashimoto G, Lopes BBC, Sato H, Fukui M, Garcia S, Gossl
M, et al. Computed Tomography Planning for Transcatheter
Mitral Valve Replacement. Structural Heart: the Journal of
the Heart Team. 2022; 6: 100012. https://doi.org/10.1016/j.sh
j-2022.100012.

Wang DD, Villablanca PA, So KCY, Cubeddu RJ, O’Neill BP,
O’Neill WW. CT Imaging for Valvular Interventions. Structural
Heart: the Journal of the Heart Team. 2025; 9: 100667. https:
//doi.org/10.1016/j.shj.2025.100667.

Blanke P, Naoum C, Webb J, Dvir D, Hahn RT, Grayburn P, et
al. Multimodality Imaging in the Context of Transcatheter Mitral
Valve Replacement: Establishing Consensus Among Modalities
and Disciplines. JACC. Cardiovascular Imaging. 2015; 8: 1191—
1208. https://doi.org/10.1016/j.jcmg.2015.08.004.

Lisko J, Kamioka N, Gleason P, Byku I, Alvarez L, Khan JM, et
al. Prevention and Treatment of Left Ventricular Outflow Tract
Obstruction After Transcatheter Mitral Valve Replacement. In-
terventional Cardiology Clinics. 2019; 8: 279-285. https://doi.
org/10.1016/j.iccl.2019.02.005.

Ascione G, Denti P. Mitral annular calcification in patients with
significant mitral valve disease: An old problem with new solu-
tions. Frontiers in Cardiovascular Medicine. 2022; 9: 1033565.
https://doi.org/10.3389/fcvm.2022.1033565.

Little SH, Bapat V, Blanke P, Guerrero M, Rajagopal V, Siegel
R. Imaging Guidance for Transcatheter Mitral Valve Interven-
tion on Prosthetic Valves, Rings, and Annular Calcification.
JACC. Cardiovascular Imaging. 2021; 14: 22-40. https://doi.
org/10.1016/j.jemg.2019.10.027.

Guerrero M, Wang DD, Pursnani A, Eleid M, Khalique O, Urena
M, et al. A Cardiac Computed Tomography-Based Score to Cat-
egorize Mitral Annular Calcification Severity and Predict Valve
Embolization. JACC. Cardiovascular Imaging. 2020; 13: 1945—
1957. https://doi.org/10.1016/j.jcmg.2020.03.013.

Bapat VN. Mitral Valve-in-Valve, Valve-in-Ring, and Valve-in-
Mitral Annular Calcification: Are We There Yet? Circulation.
2021; 143: 117-119. https://doi.org/10.1161/CIRCULATIONA
HA.120.051016.

Vereckei A, Jenei Z, Vago H, Balla D, Panajotu A, Nagy A, et al.
Mitral Annular Calcification, a Not So Marginal and Relatively
Benign Finding as Many of Us Think: A Review. Journal of
Cardiovascular Development and Disease. 2025; 12: 233. https:
//doi.org/10.3390/jcdd12060233.

Urena M, Kikoine J, Guerrero M. Mitral Annular Calcifica-
tion: Understanding the Disease and Treatment Options. Struc-
tural Heart: the Journal of the Heart Team. 2025; 9: 100668.
https://doi.org/10.1016/j.shj.2025.100668.

Faggioni L, Gabelloni M, Accogli S, Angelillis M, Costa G,
Spontoni P, et al. Preprocedural planning of transcatheter mitral
valve interventions by multidetector CT: What the radiologist
needs to know. European Journal of Radiology Open. 2018; 5:
131-140. https://doi.org/10.1016/j.ejr0.2018.08.005.

Ooms JE, Wang DD, Rajani R, Redwood S, Little SH, Chuang
ML, et al. Computed Tomography-Derived 3D Modeling to
Guide Sizing and Planning of Transcatheter Mitral Valve In-
terventions. JACC. Cardiovascular Imaging. 2021; 14: 1644—
1658. https://doi.org/10.1016/j.jcmg.2020.12.034.

Urena M, Vahanian A, Brochet E, Ducrocq G, Iung B, Himbert
D. Current Indications for Transcatheter Mitral Valve Replace-
ment Using Transcatheter Aortic Valves: Valve-in-Valve, Valve-
in-Ring, and Valve-in-Mitral Annulus Calcification. Circulation.
2021; 143: 178-196. https://doi.org/10.1161/CIRCULATIONA
HA.120.048147.

Gallegos J, Neuburger PJ, Pospishil L. Interventions for Mi-
tral Valve Dysfunction in the Presence of Mitral Annular Cal-
cification: Is There a Preferred Approach? Journal of Cardio-

&% IMR Press


https://doi.org/10.3390/jcm13154461
https://doi.org/10.3390/jcm13154461
https://doi.org/10.1111/joic.12120
https://doi.org/10.1016/j.jcct.2023.01.042
https://doi.org/10.1016/j.jcct.2023.01.042
https://doi.org/10.1016/j.jcin.2023.05.038
https://doi.org/10.1016/j.jcin.2023.05.038
https://doi.org/10.1016/j.jcin.2022.01.003
https://doi.org/10.1016/j.jcin.2022.01.003
https://doi.org/10.1016/j.jcin.2025.02.014
https://doi.org/10.1016/j.jcin.2025.02.014
https://doi.org/10.1002/ccd.28039
https://doi.org/10.1002/ccd.28039
https://doi.org/10.1016/j.jcct.2016.09.004
https://doi.org/10.1111/joic.12521
https://doi.org/10.1148/rg.2020200027
https://doi.org/10.1148/rg.2020200027
https://doi.org/10.1161/JAHA.117.007353
https://doi.org/10.1161/JAHA.117.007353
https://doi.org/10.1016/j.jcmg.2022.02.002
https://doi.org/10.1016/j.jcmg.2022.02.002
https://doi.org/10.1016/j.shj.2022.100012
https://doi.org/10.1016/j.shj.2022.100012
https://doi.org/10.1016/j.shj.2025.100667
https://doi.org/10.1016/j.shj.2025.100667
https://doi.org/10.1016/j.jcmg.2015.08.004
https://doi.org/10.1016/j.iccl.2019.02.005
https://doi.org/10.1016/j.iccl.2019.02.005
https://doi.org/10.3389/fcvm.2022.1033565
https://doi.org/10.1016/j.jcmg.2019.10.027
https://doi.org/10.1016/j.jcmg.2019.10.027
https://doi.org/10.1016/j.jcmg.2020.03.013
https://doi.org/10.1161/CIRCULATIONAHA.120.051016
https://doi.org/10.1161/CIRCULATIONAHA.120.051016
https://doi.org/10.3390/jcdd12060233
https://doi.org/10.3390/jcdd12060233
https://doi.org/10.1016/j.shj.2025.100668
https://doi.org/10.1016/j.ejro.2018.08.005
https://doi.org/10.1016/j.jcmg.2020.12.034
https://doi.org/10.1161/CIRCULATIONAHA.120.048147
https://doi.org/10.1161/CIRCULATIONAHA.120.048147
https://www.imrpress.com

[86]

(87]

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

(98]

[99]

thoracic and Vascular Anesthesia. 2024; 38: 1068—1070. https:
//doi.org/10.1053/j.jvca.2024.01.012.

Yoon SH, Bleiziffer S, Latib A, Eschenbach L, Ancona M, Vin-
cent F, et al. Predictors of Left Ventricular Outflow Tract Ob-
struction After Transcatheter Mitral Valve Replacement. JACC.
Cardiovascular Interventions. 2019; 12: 182-193. https://doi.or
2/10.1016/j.jcin.2018.12.001.

Eleid MF, Foley TA, Said SM, Pislaru SV, Rihal CS. Se-
vere Mitral Annular Calcification: Multimodality Imaging for
Therapeutic Strategies and Interventions. JACC. Cardiovascu-
lar Imaging. 2016; 9: 1318-1337. https://doi.org/10.1016/j.jemg
.2016.09.001.

Bapat V, Rajagopal V, Meduri C, Farivar RS, Walton A, Dufty
SJ, et al. Early Experience With New Transcatheter Mitral Valve
Replacement. Journal of the American College of Cardiology.
2018; 71: 12-21. https://doi.org/10.1016/j.jacc.2017.10.061.
Ben-Shoshan J, Wang DD, Asgar AW. Left Ventricular Outflow
Tract Obstruction: A Potential Obstacle for Transcatheter Mitral
Valve Therapy. Interventional Cardiology Clinics. 2019; 8: 269—
278. https://doi.org/10.1016/.iccl.2019.02.0009.

Wang DD, Eng MH, Greenbaum AB, Myers E, Forbes M,
Karabon P, et al. Validating a prediction modeling tool for left
ventricular outflow tract (LVOT) obstruction after transcatheter
mitral valve replacement (TMVR). Catheterization and Cardio-
vascular Interventions: Official Journal of the Society for Car-
diac Angiography & Interventions. 2018; 92: 379-387. https:
//doi.org/10.1002/ccd.27447.

Wang DD, Eng M, Greenbaum A, Myers E, Forbes M, Pantelic
M, et al. Predicting LVOT Obstruction After TMVR. JACC.
Cardiovascular Imaging. 2016; 9: 1349-1352. https://doi.org/
10.1016/j.jemg.2016.01.017.

Hahn RT, Nabauer M, Zuber M, Nazif TM, Hausleiter J, Tara-
masso M, et al. Intraprocedural Imaging of Transcatheter Tricus-
pid Valve Interventions. JACC. Cardiovascular Imaging. 2019;
12: 532-553. https://doi.org/10.1016/j.jcmg.2018.07.034.
Muraru D, Hahn RT, Soliman OI, Faletra FF, Basso C, Badano
LP. 3-Dimensional Echocardiography in Imaging the Tricuspid
Valve. JACC. Cardiovascular Imaging. 2019; 12: 500-515. http
s://doi.org/10.1016/j.jcmg.2018.10.035.

Maisano F, Hahn R, Sorajja P, Praz F, Lurz P. Transcatheter
treatment of the tricuspid valve: current status and perspectives.
European Heart Journal. 2024; 45: 876-894. https://doi.org/10.
1093/eurheartj/ehae082.

Fam NP, von Bardeleben RS, Hensey M, Kodali SK, Smith RL,
Hausleiter J, et al. Transfemoral Transcatheter Tricuspid Valve
Replacement With the EVOQUE System: A Multicenter, Ob-
servational, First-in-Human Experience. JACC. Cardiovascular
Interventions. 2021; 14: 501-511. https://doi.org/10.1016/j.jcin
.2020.11.045.

Ahn Y, Koo HJ, Kang JW, Yang DH. Tricuspid Valve Imaging
and Right Ventricular Function Analysis Using Cardiac CT and
MRI. Korean Journal of Radiology. 2021; 22: 1946—1963. https:
//doi.org/10.3348/kjr.2020.1507.

Hagemeyer D, Merdad A, Sierra LV, Ruberti A, Kargoli F,
Bouchat M, et al. Clinical Characteristics and Outcomes of
Patients Screened for Transcatheter Tricuspid Valve Replace-
ment: The TriACT Registry. JACC. Cardiovascular Interven-
tions. 2024; 17: 552-560. https://doi.org/10.1016/j.jcin.2023.
12.016.

Dahou A, Levin D, Reisman M, Hahn RT. Anatomy and Phys-
iology of the Tricuspid Valve. JACC. Cardiovascular Imag-
ing. 2019; 12: 458-468. https://doi.org/10.1016/j.jcmg.2018.07.
032.

Khalique OK, Cavalcante JL, Shah D, Guta AC, Zhan Y, Piazza
N, et al. Multimodality Imaging of the Tricuspid Valve and Right
Heart Anatomy. JACC. Cardiovascular Imaging. 2019; 12: 516—

&% IMR Press

531. https://doi.org/10.1016/j.jcmg.2019.01.006.

[100] Shah S, Jenkins T, Markowitz A, Gilkeson R, Rajiah P. Mul-
timodal imaging of the tricuspid valve: normal appearance and
pathological entities. Insights into Imaging. 2016; 7: 649-667.
https://doi.org/10.1007/s13244-016-0504-7.

[101] Hotda MK, Zhingre Sanchez JD, Bateman MG, laizzo PA.
Right Atrioventricular Valve Leaflet Morphology Redefined:
Implications for Transcatheter Repair Procedures. JACC. Car-
diovascular Interventions. 2019; 12: 169-178. https://doi.org/
10.1016/j.jcin.2018.09.029.

[102] van Rosendael PJ, Kamperidis V, Kong WKF, van Rosendael
AR, van der Kley F, Ajmone Marsan N, ez a/. Computed tomog-
raphy for planning transcatheter tricuspid valve therapy. Euro-
pean Heart Journal. 2017; 38: 665—-674. https://doi.org/10.1093/
eurheartj/ehw499.

[103] Albaghdadi MS, Kadlec AO, Sievert H, Mahapatra S, Ro-
manov A, Siddiqui U, et al. Anatomical Considerations and
Emerging Strategies for Reducing New Onset Conduction Dis-
turbances in Percutaneous Structural Heart Disease Interven-
tions. Structural Heart. 2021; 5: 348-356. https://doi.org/10.
1080/24748706.2021.1914880.

[104] Khalique OK, Cavalcante JL, Shah D, Guta AC, Zhan Y, Piazza
N, et al. Multimodality Imaging of the Tricuspid Valve and Right
Heart Anatomy. JACC. Cardiovascular Imaging. 2019; 12: 516—
531. https://doi.org/10.1016/j.jcmg.2019.01.006.

[105] Badano LP, Muraru D, Enriquez-Sarano M. Assessment of
functional tricuspid regurgitation. European Heart Journal.
2013; 34: 1875-1885. https://doi.org/10.1093/eurheartj/ehs474.

[106] Ho SY, Nihoyannopoulos P. Anatomy, echocardiography, and
normal right ventricular dimensions. Heart (British Cardiac So-
ciety). 2006; 92 Suppl 1: i2-13. https://doi.org/10.1136/hrt.
2005.077875.

[107] Eifer DA, Nguyen ET, Thavendiranathan P, Hanneman K.
Diagnostic Accuracy of Sex-Specific Chest CT Measurements
Compared With Cardiac MRI Findings in the Assessment
of Cardiac Chamber Enlargement. AJR. American Journal of
Roentgenology. 2018; 211: 993-999. https://doi.org/10.2214/
AJR.18.19805.

[108] Mitsis A, Eftychiou C, Samaras A, Tzikas A, Fragakis N,
Kassimis G. Left atrial appendage occlusion in atrial fibrilla-
tion: shaping the future of stroke prevention. Future Cardi-
ology. 2025; 21: 391-404. https://doi.org/10.1080/14796678.
2025.2484964.

[109] Saw J, Fahmy P, Spencer R, Prakash R, McLaughlin P, Nico-
laou S, et al. Comparing Measurements of CT Angiography,
TEE, and Fluoroscopy of the Left Atrial Appendage for Percu-
taneous Closure. Journal of Cardiovascular Electrophysiology.
2016; 27: 414-422. https://doi.org/10.1111/jce.12909.

[110] Soh BWT, Gracias CS, Sim WH, Killip M, Waters M,
Millar KP, et al. Preprocedural cardiac computed tomog-
raphy versus transesophageal echocardiography for planning
left atrial appendage occlusion procedures. Journal of Car-
diovascular Imaging. 2024; 32: 27. https://doi.org/10.1186/
$44348-024-00029-y.

[I11] Soh B, Killip M, Gracias C, Sim W, Waters M, O’Brien J,
et al. Impact Of Preprocedural Computer Tomography Ver-
sus Transoesophageal Echocardiography For Left Atrial Ap-
pendage Occlusion Procedure Planning. Journal of Cardiovas-
cular Computed Tomography. 2023; 17: S83-S84. https://doi.
org/10.1016/j.jcct.2023.05.207.

[112] Saw J, Fahmy P, Spencer R, Prakash R, McLaughlin P, Nico-
laou S, et al. Comparing Measurements of CT Angiography,
TEE, and Fluoroscopy of the Left Atrial Appendage for Percu-
taneous Closure. Journal of Cardiovascular Electrophysiology.
2016; 27: 414-422. https://doi.org/10.1111/jce.12909.

[113] Chen M, Yao PC, Fei ZT, Wang QS, Yu YC, Zhang PP, et al.

23


https://doi.org/10.1053/j.jvca.2024.01.012
https://doi.org/10.1053/j.jvca.2024.01.012
https://doi.org/10.1016/j.jcin.2018.12.001
https://doi.org/10.1016/j.jcin.2018.12.001
https://doi.org/10.1016/j.jcmg.2016.09.001
https://doi.org/10.1016/j.jcmg.2016.09.001
https://doi.org/10.1016/j.jacc.2017.10.061
https://doi.org/10.1016/j.iccl.2019.02.009
https://doi.org/10.1002/ccd.27447
https://doi.org/10.1002/ccd.27447
https://doi.org/10.1016/j.jcmg.2016.01.017
https://doi.org/10.1016/j.jcmg.2016.01.017
https://doi.org/10.1016/j.jcmg.2018.07.034
https://doi.org/10.1016/j.jcmg.2018.10.035
https://doi.org/10.1016/j.jcmg.2018.10.035
https://doi.org/10.1093/eurheartj/ehae082
https://doi.org/10.1093/eurheartj/ehae082
https://doi.org/10.1016/j.jcin.2020.11.045
https://doi.org/10.1016/j.jcin.2020.11.045
https://doi.org/10.3348/kjr.2020.1507
https://doi.org/10.3348/kjr.2020.1507
https://doi.org/10.1016/j.jcin.2023.12.016
https://doi.org/10.1016/j.jcin.2023.12.016
https://doi.org/10.1016/j.jcmg.2018.07.032
https://doi.org/10.1016/j.jcmg.2018.07.032
https://doi.org/10.1016/j.jcmg.2019.01.006
https://doi.org/10.1007/s13244-016-0504-7
https://doi.org/10.1016/j.jcin.2018.09.029
https://doi.org/10.1016/j.jcin.2018.09.029
https://doi.org/10.1093/eurheartj/ehw499
https://doi.org/10.1093/eurheartj/ehw499
https://doi.org/10.1080/24748706.2021.1914880
https://doi.org/10.1080/24748706.2021.1914880
https://doi.org/10.1016/j.jcmg.2019.01.006
https://doi.org/10.1093/eurheartj/ehs474
https://doi.org/10.1136/hrt.2005.077875
https://doi.org/10.1136/hrt.2005.077875
https://doi.org/10.2214/AJR.18.19805
https://doi.org/10.2214/AJR.18.19805
https://doi.org/10.1080/14796678.2025.2484964
https://doi.org/10.1080/14796678.2025.2484964
https://doi.org/10.1111/jce.12909
https://doi.org/10.1186/s44348-024-00029-y
https://doi.org/10.1186/s44348-024-00029-y
https://doi.org/10.1016/j.jcct.2023.05.207
https://doi.org/10.1016/j.jcct.2023.05.207
https://doi.org/10.1111/jce.12909
https://www.imrpress.com

Prognostic Impact of Left Atrial Appendage Patency After De-
vice Closure. Circulation. Cardiovascular Interventions. 2024;
17: e013579. https://doi.org/10.1161/CIRCINTERVENTIONS.
123.013579.

[114] Samaras A, Papazoglou AS, Balomenakis C, Bekiaridou A,
Moysidis DV, Patsiou V, et al. Residual leaks following percu-
taneous left atrial appendage occlusion and outcomes: a meta-
analysis. European Heart Journal. 2024; 45: 214-229. https:
//doi.org/10.1093/eurheartj/ehad828.

[115] Alkhouli M, Alarouri H, Kramer A, Korsholm K, Collins J, De
Backer O, et al. Device-Related Thrombus After Left Atrial Ap-
pendage Occlusion: Clinical Impact, Predictors, Classification,
and Management. JACC. Cardiovascular Interventions. 2023;
16: 2695-2707. https://doi.org/10.1016/j.jcin.2023.10.046.

[116] Fauchier L, Cinaud A, Brigadeau F, Lepillier A, Pierre B,
Abbey S, et al. Device-Related Thrombosis After Percutaneous
Left Atrial Appendage Occlusion for Atrial Fibrillation. Journal
of the American College of Cardiology. 2018; 71: 1528-1536.
https://doi.org/10.1016/j.jacc.2018.01.076.

[117] Mitsis A, Kyriakou M, Christodoulou E, Sakellaropoulos S,
Avraamides P. Antithrombotic Therapy Following Structural
Heart Disease Interventions: Current Status and Future Direc-
tions. Reviews in Cardiovascular Medicine. 2024; 25: 60. https:
//doi.org/10.31083/j.rem2502060.

[118] Osawa K, Miyoshi T, Morimitsu Y, Akagi T, Oe H, Nakagawa
K, et al. Comprehensive assessment of morphology and severity
of atrial septal defects in adults by CT. Journal of Cardiovascular
Computed Tomography. 2015; 9: 354-361. https://doi.org/10.
1016/j.jcct.2015.04.007.

[119] Tanaka S, Imamura T, Narang N, Fukuda N, Ueno H,
Kinugawa K. Practical Therapeutic Management of Percuta-
neous Atrial Septal Defect Closure. Internal Medicine (Tokyo,
Japan). 2022; 61: 15-22. https://doi.org/10.2169/internalmedici
ne.5944-20.

[120] Konduri A, Aggarwal S. Partial and Total Anomalous Pul-
monary Venous Connection. StatPearls Publishing: Treasure Is-
land (FL). 2025.

[121] Wheen P, Corden B, Nazir S, Rubens M, Semple T, Nicol E.
Intracardiac Shunt Assessment Using Ct Coronary Angiogra-
phy. Journal of Cardiovascular Computed Tomography. 2023;
17: S22. https://doi.org/10.1016/j.jcct.2023.05.058.

[122] Podnar T, Martanovic P, Gavora P, Masura J. Morphologi-
cal variations of secundum-type atrial septal defects: feasibil-
ity for percutaneous closure using Amplatzer septal occluders.
Catheterization and Cardiovascular Interventions: Official Jour-
nal of the Society for Cardiac Angiography & Interventions.
2001; 53: 386-391. https://doi.org/10.1002/ccd.1187.

[123] Trabattoni D, Gaspardone A, Sgueglia GA, Fabbiocchi F, Giof-
fré G, Montorsi P, e al. AMPLATZER versus Figulla occluder
for transcatheter patent foramen ovale closure. Eurolnterven-
tion: Journal of EuroPCR in Collaboration with the Working
Group on Interventional Cardiology of the European Society
of Cardiology. 2017; 12: 2092-2099. https://doi.org/10.4244/
E1J-D-15-00499.

[124] Szkutnik M, Qureshi SA, Kusa J, Rosenthal E, Bialkowski J.
Use of the Amplatzer muscular ventricular septal defect occluder
for closure of perimembranous ventricular septal defects. Heart
(British Cardiac Society). 2007; 93: 355-358. https://doi.org/
10.1136/hrt.2006.096321.

[125] Rajiah P, Kanne JP. Computed tomography of septal defects.
Journal of Cardiovascular Computed Tomography. 2010; 4:
231-245. https://doi.org/10.1016/j.jcct.2010.05.005.

[126] Kim AY, Woo W, Lim BJ, Jung JW, Young Choi J, Kim
YJ. Assessment of Device Neoendothelialization With Cardiac
Computed Tomography Angiography After Transcatheter Clo-
sure of Atrial Septal Defect. Circulation. Cardiovascular Imag-

24

ing. 2022; 15: e014138. https://doi.org/10.1161/CIRCIMAGIN
G.122.014138.

[127] Han BK, Garcia S, Aboulhosn J, Blanke P, Martin MH, Zahn
E, et al. Technical recommendations for computed tomography
guidance of intervention in the right ventricular outflow tract:
Native RVOT, conduits and bioprosthetic valves:: A white pa-
per of the Society of Cardiovascular Computed Tomography
(SCCT), Congenital Heart Surgeons’ Society (CHSS), and So-
ciety for Cardiovascular Angiography & Interventions (SCAI).
Journal of Cardiovascular Computed Tomography. 2024; 18:
75-99. https://doi.org/10.1016/j.jcct.2023.06.005.

[128] Patel ND, Levi DS, Cheatham JP, Qureshi SA, Shahanavaz S,
Zahn EM. Transcatheter Pulmonary Valve Replacement: A Re-
view of Current Valve Technologies. Journal of the Society for
Cardiovascular Angiography & Interventions. 2022; 1: 100452.
https://doi.org/10.1016/j.jscai.2022.100452.

[129] Ga¢ P, Trejtowicz-Sutor A, Witkowski K, Porgba R. Role of
Computed Tomography before Transcatheter Pulmonary Valve
Implantation in Patients with Dysfunctional Native Right Ven-
tricular Outflow Tract. Diagnostics (Basel, Switzerland). 2023;
13: 3231. https://doi.org/10.3390/diagnostics13203231.

[130] Kim JY, Suh YJ, Han K, Kim YJ, Choi BW. Cardiac CT
for Measurement of Right Ventricular Volume and Function in
Comparison with Cardiac MRI: A Meta-Analysis. Korean Jour-
nal of Radiology. 2020; 21: 450—461. https://doi.org/10.3348/kj
r.2019.0499.

[131] Malahfji M, Chang SM, Faza N, Chinnadurai P, Neill J,
Rehman H, et al. Clinical utility of CT fusion imaging in guiding
trans-catheter paravalvular leak closure. Structural Heart. 2019;
3: 339-340. https://doi.org/10.1080/24748706.2019.1614706.

[132] Zendjebil S, d’Angelo L, Doguet F, Dumont N, Benamer
H, Fourchy D, et al. Computed Tomography/Fluoroscopy Fu-
sion and 3D Transesophageal Echocardiography-Guided Percu-
taneous Paravalvular Leak Closure. JACC. Case Reports. 2022;
5: 101690. https://doi.org/10.1016/j.jaccas.2022.101690.

[133] Cruz-Gonzalez I, Rama-Merchan JC, Rodriguez-Collado J,
Martin-Moreiras J, Diego-Nieto A, Barreiro-Pérez M, et
al. Transcatheter closure of paravalvular leaks: state of
the art. Netherlands Heart Journal: Monthly Journal of
the Netherlands Society of Cardiology and the Netherlands
Heart Foundation. 2017; 25: 116-124. https://doi.org/10.1007/
$12471-016-0918-3.

[134] Santalo-Corcoy M, Corbin D, Tastet O, Lesage F, Modine T,
Asgar A, et al. TAVI-PREP: A Deep Learning-Based Tool for
Automated Measurements Extraction in TAVI Planning. Diag-
nostics (Basel, Switzerland). 2023; 13: 3181. https://doi.org/10.
3390/diagnostics13203181.

[135] Chen L, Huang SH, Wang TH, Lan TY, Tseng VS, Tsao HM,
et al. Deep learning-based automatic left atrial appendage filling
defects assessment on cardiac computed tomography for clini-
cal and subclinical atrial fibrillation patients. Heliyon. 2023; 9:
€12945. https://doi.org/10.1016/j.heliyon.2023.e12945.

[136] Seitun S, De Lorenzi C, Cademartiri F, Buscaglia A, Travaglio
N, Balbi M, ef al. CT Myocardial Perfusion Imaging: A New
Frontier in Cardiac Imaging. BioMed Research International.
2018; 2018: 7295460. https://doi.org/10.1155/2018/7295460.

[137] Andreini D, Mushtaq S, Trabattoni D, Conte E, Sonck J,
Lorusso G, et al. Diagnostic Accuracy of Dynamic Stress My-
ocardial CT Perfusion Compared with Invasive Physiology in
Patients with Stents: The Advantage 2 Study. Radiology. 2024;
313: €232225. https://doi.org/10.1148/radiol.232225.

[138] Zhao L, Bao J, Guo Y, Li J, Yang X, Lv T, et al. Ultra-low
dose one-step CT angiography for coronary, carotid and cere-
bral arteries using 128-slice dual-source CT: A feasibility study.
Experimental and Therapeutic Medicine. 2019; 17: 4167-4175.
https://doi.org/10.3892/etm.2019.7420.

&% IMR Press


https://doi.org/10.1161/CIRCINTERVENTIONS.123.013579
https://doi.org/10.1161/CIRCINTERVENTIONS.123.013579
https://doi.org/10.1093/eurheartj/ehad828
https://doi.org/10.1093/eurheartj/ehad828
https://doi.org/10.1016/j.jcin.2023.10.046
https://doi.org/10.1016/j.jacc.2018.01.076
https://doi.org/10.31083/j.rcm2502060
https://doi.org/10.31083/j.rcm2502060
https://doi.org/10.1016/j.jcct.2015.04.007
https://doi.org/10.1016/j.jcct.2015.04.007
https://doi.org/10.2169/internalmedicine.5944-20
https://doi.org/10.2169/internalmedicine.5944-20
https://doi.org/10.1016/j.jcct.2023.05.058
https://doi.org/10.1002/ccd.1187
https://doi.org/10.4244/EIJ-D-15-00499
https://doi.org/10.4244/EIJ-D-15-00499
https://doi.org/10.1136/hrt.2006.096321
https://doi.org/10.1136/hrt.2006.096321
https://doi.org/10.1016/j.jcct.2010.05.005
https://doi.org/10.1161/CIRCIMAGING.122.014138
https://doi.org/10.1161/CIRCIMAGING.122.014138
https://doi.org/10.1016/j.jcct.2023.06.005
https://doi.org/10.1016/j.jscai.2022.100452
https://doi.org/10.3390/diagnostics13203231
https://doi.org/10.3348/kjr.2019.0499
https://doi.org/10.3348/kjr.2019.0499
https://doi.org/10.1080/24748706.2019.1614706
https://doi.org/10.1016/j.jaccas.2022.101690
https://doi.org/10.1007/s12471-016-0918-3
https://doi.org/10.1007/s12471-016-0918-3
https://doi.org/10.3390/diagnostics13203181
https://doi.org/10.3390/diagnostics13203181
https://doi.org/10.1016/j.heliyon.2023.e12945
https://doi.org/10.1155/2018/7295460
https://doi.org/10.1148/radiol.232225
https://doi.org/10.3892/etm.2019.7420
https://www.imrpress.com

[139] Dell’Aversana S, Ascione R, De Giorgi M, De Lucia DR, Cuo-
colo R, Boccalatte M, et al. Dual-Energy CT of the Heart: A
Review. Journal of Imaging. 2022; 8: 236. https://doi.org/10.
3390/jimaging8090236.

[140] Donuru A, Araki T, Dako F, Dave JK, Perez RP, Xu D, et al.
Photon-counting detector CT allows significant reduction in ra-
diation dose while maintaining image quality and noise on non-
contrast chest CT. European Journal of Radiology Open. 2023;
11: 100538. https://doi.org/10.1016/j.ejr0.2023.100538.

[141] Raju R, Thompson AG, Lee K, Precious B, Yang TH, Berger
A, et al. Reduced iodine load with CT coronary angiography us-
ing dual-energy imaging: a prospective randomized trial com-
pared with standard coronary CT angiography. Journal of Car-
diovascular Computed Tomography. 2014; 8: 282-288. https:
//doi.org/10.1016/j.jcct.2014.06.003.

[142] Kanglie MM, Bipat S, van den Berk 1A, van Engelen TS, Di-
jkgraaf MG, Prins JM, ef al. OPTimal IMAging strategy in pa-
tients suspected of non-traumatic pulmonary disease at the emer-
gency department: chest X-ray or ultra-low-dose chest CT (OP-

&% IMR Press

TIMACT) trial—statistical analysis plan. Trials. 2020; 21: 407.
https://doi.org/10.1186/s13063-020-04343-w.

[143] Vecsey-Nagy M, Emrich T, Tremamunno G, Kravchenko D,
Taha Hagar M, Laux GS, et al. Cost-effectiveness of ultrahigh-
resolution photon-counting detector coronary CT angiography
for the evaluation of stable chest pain. Journal of Cardiovascular
Computed Tomography. 2025; 19: 106—112. https://doi.org/10.
1016/j.jcct.2024.10.011.

[144] Fortuni F, Marques Al, Bax JJ, Ajmone Marsan N, Delgado
V. Echocardiography-computed tomography fusion imaging for
guidance of transcatheter tricuspid valve annuloplasty. European
Heart Journal. Cardiovascular Imaging. 2020; 21: 937-938. ht
tps://doi.org/10.1093/ehjci/jeaa054.

[145] Faza NN, Harb SC, Wang DD, van den Dorpel MMP, Van
Mieghem N, Little SH. Physical and Computational Modeling
for Transcatheter Structural Heart Interventions. JACC. Cardio-
vascular Imaging. 2024; 17: 428-440. https://doi.org/10.1016/].
jemg.2024.01.014.

25


https://doi.org/10.3390/jimaging8090236
https://doi.org/10.3390/jimaging8090236
https://doi.org/10.1016/j.ejro.2023.100538
https://doi.org/10.1016/j.jcct.2014.06.003
https://doi.org/10.1016/j.jcct.2014.06.003
https://doi.org/10.1186/s13063-020-04343-w
https://doi.org/10.1016/j.jcct.2024.10.011
https://doi.org/10.1016/j.jcct.2024.10.011
https://doi.org/10.1093/ehjci/jeaa054
https://doi.org/10.1093/ehjci/jeaa054
https://doi.org/10.1016/j.jcmg.2024.01.014
https://doi.org/10.1016/j.jcmg.2024.01.014
https://www.imrpress.com

	1. Introduction
	2. Fundamentals of CT for Structural Interventions
	Limitations of Cardiovascular CT

	3. CT in Specific Structural Interventions
	3.1 Transcatheter Aortic Valve Implantation (TAVI)
	3.1.1 Peripheral Arteries
	3.1.2 Aorta
	3.1.3 Sinotubular Junction (STJ)
	3.1.4 Sinus of Valsalva and Coronary Ostia 
	3.1.5 Aortic Root and Annulus
	3.1.6 Device Implantation Zone
	3.1.7 Valve Morphology and Raphe Calcification
	3.1.8 Valve in Valve TAVI
	3.1.9 Role of Cardiac CT in Post-TAVI Surveillance

	3.2 Transcatheter Mitral Valve Interventions
	3.2.1 Mitral Annulus Assessment
	3.2.2 Calcification Quantification
	3.2.3 Landing Zone 
	3.2.4 Prediction of the Neo-LVOT

	3.3 Transcatheter Tricuspid Valve Interventions
	3.3.1 Leaflet Anatomy
	3.3.2 Leaflet Thickness, Tethering, and Mobility
	3.3.3 Anatomic Variants (Clefts, Fusion)
	3.3.4 Relationships With Nearby Structures 
	3.3.5 Annular Dimensions
	3.3.6 Right Ventricular Size and Geometry

	3.4 Left Atrial Appendage Occlusion (LAAO)
	3.4.1 Patient Selection and Pre-Procedural Planning
	3.4.2 CT vs. TOE in Guiding Device Selection
	3.4.3 Follow-Up Imaging

	3.5 Atrial and Ventricular Septal Defect (ASD/VSD) Closures
	3.5.1 CT in Pre-Procedural Defect Sizing and Shunt Evaluation
	3.5.2 Role of CT in Guiding Device Selection and Post-Procedural Surveillance

	3.6 Other Structural Interventions
	3.6.1 Pulmonary Valve Interventions
	3.6.2 Cardiac CT for Paravalvular Leak (PVL) Closure


	4. Future Directions
	5. Conclusion
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest
	Declaration of AI and AI-Assisted Technologies in the Writing Process

