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As modern cardiology moves beyond a purely
stenosis-centered paradigm and toward an integrated
understanding of coronary anatomy, plaque biology,
myocardial consequences, and procedure planning,
Cardiac CT (CCT) is increasingly positioned as a ma-

jor platform within precision cardiovascular medicine.

In this editorial, we intentionally provide a clinically
oriented narrative synthesis (rather than a system-
atic review) of the current evidence and emerging
directions surrounding the "One-Stop Shop" concept
[1]. For clarity, we use "One-Stop Shop" in an oper-
ational sense to describe a coordinated CCT-based
diagnostic strategy that may combine anatomic as-
sessment with selected complementary functional
and tissue-level information, while recognizing that
not every component is necessary, available, or vali-
dated in every patient or center. Within this bounded
framing, CCT is now firmly established as a central
non-invasive modality for defining coronary anatomy
and for excluding obstructive coronary artery disease
in appropriately selected patients, with high negative
predictive value that has materially changed diag-
nostic pathways in contemporary care [2]. Moving
beyond luminal stenosis alone, contemporary CCTA
can also characterize atherosclerotic plaque burden
and morphology with increasing detail, extending
risk assessment beyond calcium scoring toward qual-
itative and quantitative plaque analysis [3]. Features
such as low-attenuation plaque, positive remodeling,
and the napkin-ring sign are associated with higher-
risk phenotypes in appropriately studied populations,
but their interpretation depends on acquisition qual-
ity, reader expertise, and clinical context [1, 3].
Accordingly, plaque phenotyping should be viewed
as a tool for integrated risk stratification and preven-
tive decision support rather than as an isolated deter-
minant of management, and claims regarding vulner-
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ability should remain aligned with the evidence level
and patient population under study [1, 3]]. Functional
assessment derived from CCTA data further extends
the clinical utility of CCT when anatomic stenosis
severity alone is insufficient to define lesion signif-
icance. FFR-CT (Fractional Flow Reserve derived
from CT) uses computational modeling applied to
standard CCTA datasets to estimate lesion-specific
ischemic relevance and has shown meaningful di-
agnostic agreement with invasive FFR in selected
populations [4]. In practice, this can improve triage
by helping distinguish hemodynamically relevant
stenoses from bystander disease and may increase
the efficiency of referral for invasive angiography
and revascularization when embedded in an appro-
priate workflow [4]. At the same time, rigorous inter-
pretation requires acknowledgment of key assump-
tions and practical constraints, including adequate im-
age quality, method-specific computational pipelines,
variable performance across lesion complexity, and
dependence on local access and turnaround time;
importantly, when FFR-CT is derived from an al-
ready acquired standard CCTA dataset, the computa-
tional analysis itself does not add radiation exposure,
although the overall imaging strategy still requires
patient-specific risk-benefit justification [4].

Stress CT perfusion (CTP) can add a complemen-
tary functional layer in complex or equivocal cases
where anatomic findings and ischemic relevance do
not align cleanly [1]. By evaluating myocardial en-
hancement under stress conditions, CTP may im-
prove detection of physiologically significant dis-
ease and can be particularly helpful in selected pa-
tients with multivessel disease, severe calcification,
prior revascularization, or suspected microvascular
dysfunction [1]. However, claims of broad equiva-
lence with CMR or PET should be stated cautiously
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because diagnostic performance depends on proto-
col design (static versus dynamic), scanner platform,
stress agent, reconstruction method, reference stan-
dard, and local expertise; therefore, the most defensi-
ble conclusion is that CTP strengthens functional as-
sessment in selected patients and experienced centers
rather than universally replacing established modali-
ties [1].

Artificial intelligence (Al), including deep learn-
ing methods, is one of the most promising devel-
opments in CCT, but claims should be stated with
technical specificity and evidentiary restraint [5]. Al-
enabled tools can support segmentation, stenosis
quantification, plaque analysis, and workflow stan-
dardization, and current reports suggest improved
reproducibility and, in some contexts, stronger agree-
ment with reference standards than routine manual
interpretation alone, while still requiring expert over-
sight and quality control [S]. The frequently used
phrase "virtual biopsy" is best interpreted as a metaphor
for advanced image-based phenotyping rather than
literal histopathologic equivalence; in this context,
recent quantitative plaque analyses and registry-scale
observations, including CONFIRM2, support the
clinical relevance of multidimensional plaque bur-
den metrics and Al-assisted quantification for risk
stratification, while prospective implementation and
outcome-impact studies remain important next steps
[3]. Radiomics adds another layer by extracting high-
dimensional descriptors that may refine prognostic
models, but translation into practice depends on har-
monized acquisition, feature stability, reproducibility
testing, external validation, and transparent reporting
[6]. Within this broader framework, markers such as
epicardial adipose tissue [7] and body composition
metrics [8] should be framed as potentially useful ad-
juncts within integrated risk assessment rather than
standalone determinants of prognosis.

On the hardware front, photon-counting CT and
advanced dual-source geometries represent impor-
tant technical advances with clear implications for
image quality and expanding clinical applicability
[9]. Improvements in spatial resolution and spec-
tral performance can reduce blooming artifacts and
improve confidence in the evaluation of heavily cal-
cified segments and coronary stents, although perfor-
mance remains dependent on platform, protocol, and
case complexity [9]. Improved temporal resolution
may also support diagnostically useful imaging in
patients with higher heart rates or rhythm irregularity,
but the strength of evidence varies across indications
and includes phantom-based data that should not be

overgeneralized to all clinical settings without qual-
ification [10]. In parallel, protocol innovation has
enhanced safety and strengthened the feasibility of
serial imaging in clinically justified scenarios [11]. It-
erative reconstruction, spectral shaping, and protocol
optimization can meaningfully reduce radiation dose
while preserving diagnostic utility in many indica-
tions, but dose claims should always be interpreted in
relation to scanner generation, patient size, heart rate,
image quality endpoints, and the specific diagnostic
task [11,12]. Accordingly, surveillance applications,
including post-stent assessment and selected longi-
tudinal imaging strategies, should be individualized
according to indication, expected clinical benefit, and
the capabilities and limitations of the available scan-
ner and protocol [9].

Although the "comprehensive hub" concept is of-
ten discussed in chronic coronary disease, the same
integrative logic can be valuable in selected acute-
care pathways when applied with appropriate triage
discipline [1]. For selected patients with acute chest
pain, CCTA-based strategies can accelerate risk strat-
ification and support timely management decisions
[13]]. Triple Rule-Out (TRO) protocols may be help-
ful in carefully chosen cases of undifferentiated chest
pain when simultaneous evaluation of the coronary
arteries, pulmonary arteries, and thoracic aorta is
clinically justified and logistically feasible, but TRO
should not be portrayed as a universal solution be-
cause patient selection, contrast timing, scanner capa-
bility, local expertise, and radiation considerations re-
main central to appropriate use [13]. The emergency
imaging literature and illustrative reports, including
case-based examples such as pregnancy-related spon-
taneous coronary artery dissection, demonstrate the
breadth of CT applications but should be interpreted
according to evidence level when extrapolating to
routine pathway design [13,14].

CCT is also increasingly valuable for procedu-
ral planning and image-guided intervention. Pre-
procedural CT can characterize lesion length, vessel
caliber, calcific distribution, and three-dimensional
geometry in ways that inform strategy for complex
percutaneous coronary intervention, particularly in
anatomically challenging lesions [15]. Fusion of CT
datasets with fluoroscopy or other intra-procedural
imaging modalities is promising for improving spa-
tial orientation and planning precision, but the mag-
nitude of benefit is procedure-dependent and influ-
enced by workflow integration, software capability,
and operator experience [15]. Beyond the coronary
tree, CCT has become integral to pre-procedural
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planning for structural heart interventions, including
transcatheter replacement procedures for aortic and
other valves, where precise annular and surrounding
anatomic assessment is essential [16]. In this setting,
multimodality fusion approaches, including combi-
nations with advanced echocardiographic imaging,
are particularly promising for complex interventions,
while standardization and comparative validation re-
main active areas of development [17].

Finally, myocardial tissue characterization with
Dual-Energy CT (DECT), including iodine mapping
and late iodine enhancement approaches, represents
an important frontier because it expands CCT from
predominantly vascular imaging toward myocardial
phenotyping. Emerging evidence suggests clinically
meaningful potential for extracellular volume estima-
tion and scar/fibrosis assessment in selected settings,
but performance estimates depend on acquisition tim-
ing, reconstruction choices, patient characteristics,
and comparator methodology, and should therefore
be reported and interpreted with careful methodolog-
ical qualification [18, [19]. Taken together, the ev-
idence cited in this editorial supports a strong but
deliberately bounded conclusion: CCT has evolved
from a primarily anatomic gatekeeping test into a
multi-component imaging platform that can integrate
coronary anatomy, plaque phenotype, computational
physiology, selected perfusion assessment, procedu-
ral planning, and emerging myocardial tissue char-
acterization within coordinated clinical pathways.
Whether and to what extent this becomes a true "One-
Stop Shop" in routine practice will depend on infras-
tructure, protocol quality, training, software availabil-
ity, reimbursement, and continued prospective val-
idation demonstrating incremental patient-centered
benefit beyond existing strategies.
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