
227Copyrights © 2026 The Korean Society of Radiology

Review Article
J Korean Soc Radiol 2026;87(2):227-246
https://doi.org/10.3348/jksr.2025.0122
eISSN 2951-0805

CAD-RADS: A Standardized 
Reporting System for 
Coronary CT Angiography
CAD-RADS: 관상동맥 CT 혈관조영술 판독을 위한 
표준화된 보고 시스템
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Coronary CT angiography (CTA) has been firmly established as a reliable and accurate non-
invasive diagnostic modality for the evaluation of coronary artery disease (CAD). The Coro-
nary Artery Disease Reporting and Data System (CAD-RADS) was developed to standardize 
the interpretation and reporting of coronary CTA findings, including the presence, extent, 
and composition of coronary atherosclerotic plaques. The CAD-RADS classification is a com-
prehensive system that summarizes patient-level imaging results based on the most severe 
coronary artery lesion, ranging from CAD-RADS 0 (no CAD evidence) to CAD-RADS 5 (com-
plete occlusion of a coronary artery). This system also provides clinical management recom-
mendations corresponding to each classification level, including suggestions for further di-
agnostic testing and therapeutic strategies. CAD-RADS has the potential to enhance 
communication between radiologists and referring clinicians, thereby facilitating more ef-
fective and consistent clinical decision-making. It also supports a more appropriate use of 
invasive coronary angiography by improving diagnostic precision.

Index terms ‌�Coronary Computed Tomography Angiography; Coronary Artery Disease; 
Coronary Artery Disease Reporting and Data System; CAD-RADS

INTRODUCTION

Coronary CT angiography (CTA) is an essential imaging modality for diagnosing 
and stratifying risk of coronary artery disease (CAD). In this context, the Coronary 
Artery Disease–Reporting and Data System (CAD-RADS) was developed as a stan-
dardized reporting framework to ensure consistent interpretation and communica-
tion of coronary CTA results for patients with stable or acute chest pain (1). Since its 
introduction in 2016, the CAD-RADS has been shown to be useful in predicting ma-
jor adverse cardiovascular events (MACE) such as unstable angina, myocardial in-
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farction, and cardiac death (2-5). In 2022, a new version of the system was released (CAD-
RADS 2.0), which incorporated updates based on recent clinical trial evidence. These updates 
included additional parameters such as the extent of coronary plaque burden and the evalu-
ation of myocardial ischemia (Table 1) (6).

The CAD-RADS classification is a consensus-based recommendation developed by a multi-
disciplinary panel of experts. The proposed reporting systems are based on evidence from 
clinical trials and extensive expert consensus. Similar to the previous version, CAD-RADS 2.0 
categorizes CAD into six grades, ranging from CAD-RADS 0 (indicating absence of coronary 
stenosis or plaque) to CAD-RADS 5 (indicating total occlusion of at least one coronary artery) 
(6). The main objective of the CAD-RADS assessment is quantifying the most severe coronary 
luminal stenosis observed in each patient. Additionally, the revised version introduces a new 
method for estimating and reporting total plaque burden. 

The ultimate goal of CAD-RADS is to provide referring clinicians with clear and consistent 
information through standardized reporting of coronary CTA results, thereby facilitating effi-
cient clinical decision-making for subsequent patient management. Importantly, CAD-RADS 
should be used as a complementary tool and should always be interpreted in conjunction 
with the full radiology report and the individual clinical context of the patient. This approach 
provides more detailed information about the location and severity of coronary plaque. In 
this paper, we introduce the standardized reporting system for coronary CTA interpretation 
known as CAD-RADS, and discuss its clinical utility and significance.

CAD-RADS CLASSIFICATION

The CAD-RADS classification adopts the stenosis severity grading criteria proposed by the 
Society of Cardiovascular Computed Tomography (SCCT) to assess the degree of coronary ar-
tery stenosis.

CAD-RADS is divided into six categories, ranging from CAD-RADS 0, which indicates an 
absence of stenosis or plaque, to CAD-RADS 5, which represents a total occlusion of at least 
one coronary artery (Figs. 1-3). This classification is applied to patients with stable and with 

Table 1. Comparison between the First Version of CAD-RADS and CAD-RADS 2.0

Item CAD-RADS (2016) CAD-RADS 2.0 (2022) Comments
Category 0, 1, 2, 3, 4A, 4B, 5 0, 1, 2, 3, 4A, 4B, 5 No change
Plaque burden N/A P1, P2, P3, P4 New plaque burden grading scale
Modifiers

N Modifier: non-diagnostic N Modifier: non-diagnostic No change
S Modifier: stent S Modifier: stent No change
G Modifier: graft G Modifier: graft No change
V Modifier: vulnerable plaque HRP Modifier: high-risk plaque V Modifier replaced with HRP modifier 

I Modifier: ischemia New modifier for ischemia
E Modifier: exceptions New modifier for non-atherosclerotic coronary 

artery disease
CAD-RADS = Coronary Artery Disease-Reporting and Data System, HRP = high-risk plaque, N/A = not applicable
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Fig. 2. Coronary Artery Disease-Reporting and Data System 
1/P1. 
Coronary CT angiography image from a 61-year-old man pre-
senting with chest pain. Curved multiplanar reformatted im-
age of the left anterior descending artery shows a small calci-
fied plaque in the proximal section. The coronary artery 
calcium score was 15 and segment involvement score was 1, 
corresponding to P1 (mild coronary artery plaque burden).

Fig. 1. Coronary Artery Disease-Reporting and Data System 0. 
Coronary CT angiography images from a 51-year-old woman presenting with chest pain. 
A-C. Curved multiplanar reformatted images of the right coronary artery, left anterior descending artery, 
and left circumflex artery show no evidence of coronary artery stenosis or plaque. 

A B C
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acute chest pain (Tables 2, 3). Each category reflects the most severe coronary stenosis ob-
served in the patient, and the final radiology report should specify detailed information re-
garding the anatomical location, extent, and morphological characteristics of the coronary 
lesions.

CAD-RADS 3 represents moderate stenosis (50%–69%) and may require additional func-
tional assessment to exclude the presence of myocardial ischemia (Fig. 4) (7, 8). In such cas-
es, stress-based functional tests such as CT-derived fractional flow reserve (CT-FFR), cardiac 
CT perfusion (CTP), exercise treadmill testing (ETT), stress echocardiography, or cardiac MRI 
can be considered (9-13). These examinations can significantly influence treatment decisions 
depending on symptom persistence and the overall clinical condition of the patient. They 
are particularly recommended for patients with stable or acute chest pain who continue to 
experience symptoms despite optimal medical therapy. Furthermore, factors such as the an-
atomical location and severity of stenosis as well as the presence of high-risk plaque (HRP) 
features should be comprehensively evaluated. The decision to perform invasive coronary 
angiography (ICA) should be based on the integration of clinical information, imaging find-
ings, and functional assessment results.

CAD-RADS 4 is subdivided into the 4A and 4B categories according to the severity and dis-
tribution of the lesions, with differing management recommendations for each. CAD-RADS 
4A is defined as severe stenosis (70%–99%) in one or two major coronary arteries (Fig. 5). In 
this situation, further evaluation is required, and the anatomical characteristics of the le-

Fig. 3. Coronary Artery Disease-Reporting and Data System 
2/P1. 
Coronary CT angiography image from a 61-year-old man pre-
senting with chest pain. Curved multiplanar reformatted im-
age of the left anterior descending artery shows a focal calci-
fied plaque in the proximal segment causing mild stenosis 
(25%–49%). The coronary artery calcium score was 34 and 
segment involvement score was 1, corresponding to P1 (mild 
coronary artery plaque burden).
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sions, the patient’s clinical symptoms experienced by the patient (particularly the frequency 
and intensity of angina), and the adequacy of ongoing medical therapy should be considered. 
Functional diagnostic tools such as CT-FFR, CTP, or various stress tests (ETT, stress echocar-
diography, or cardiac MRI) may be used to determine the need for ICA. When critical stenosis 
exceeding 90%, HRP features, or lesion-specific ischemia (e.g., decreased CT-FFR values or per-
fusion defects on CTP) are evident, revascularization therapy may be clinically beneficial, and 
ICA is recommended. In contrast, CAD-RADS 4B refers to cases in which ≥50% stenosis is sus-
pected in the left main (LM) coronary artery or ≥70% severe stenosis is present in all three 
major coronary arteries. For these patients, particularly those with frequent symptoms despite 
optimal medical therapy, ICA and subsequent revascularization therapy are recommended.

CAD-RADS 5 indicates total occlusion of at least one coronary artery, which can be catego-
rized clinically as either acute or chronic (Fig. 6). In cases of chronic total occlusion (CTO), 
several anatomical factors, such as lesion length, degree of proximal calcification, vessel tor-
tuosity, and the extent of collateral circulation, play pivotal roles in determining treatment 
strategies and assessing the feasibility of revascularization (14-19).

A B

Fig. 4. Coronary Artery Disease-Reporting and Data System 3/P1.
Coronary CT angiography images from a 54-year-old man presenting with chest pain. 
A. Curved multiplanar reformatted image of the LAD shows a focal mixed plaque (arrow) in the proximal 
segment. 
B. Short-axis reformatted image at the corresponding site of the LAD demonstrates a mixed plaque (arrow) 
causing moderate stenosis (50%–69%). The coronary artery calcium score was 21 and segment involve-
ment score was 1, corresponding to P1 (mild coronary artery plaque burden).
LAD = left anterior descending artery
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PLAQUE BURDEN CLASSIFICATION 

The presence of coronary artery calcification is closely associated with the overall burden 
of atherosclerotic plaque, and an increased plaque burden has been shown to correlate with 
a higher risk of cardiovascular events (20-23). The latest CAD-RADS classification (CAD-RADS 
2.0) introduced a new modifier (“P”), which represents the overall coronary plaque burden on 
a per-patient basis. The “P” category is subdivided into four grades: mild (P1), moderate (P2), 
severe (P3), and extensive (P4) (Table 4). CAD-RADS 0, which indicates the absence of both ste-
nosis and plaque, does not require a P modifier.

Currently, no single standardized method has been accepted for quantifying total plaque 
burden. Therefore, CAD-RADS recommends that individual institutions select an appropri-
ate assessment method based on their imaging protocols and clinical settings. However, the 
use of different methods for the same patient may result in substantial variability in plaque 
burden results. Consequently, radiologists are encouraged to select the most suitable method 
based on both the clinical characteristics of the patient and the institutional settings. When 
multiple assessment methods are available, the highest severity grade among the obtained 
results should be used to determine the final “P” category. A previous study has supported 

A B

Fig. 5. Coronary Artery Disease-Reporting and Data System 4A/P1. 
Coronary CT angiography image from a 65-year-old man presenting with chest pain. 
A. Curved multiplanar reformatted image of the LAD shows a focal noncalcified plaque (arrow) in the proxi-
mal segment causing severe stenosis (70%–99%). 
B. Invasive coronary angiography image of the LAD demonstrates severe stenosis of approximately 90% (ar-
row). The coronary artery calcium score was 0 and segment involvement score was 1, corresponding to P1 
(mild coronary artery plaque burden).
LAD = left anterior descending artery
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the use of the coronary artery calcium (CAC) score and segment involvement score (SIS) for 
plaque burden assessment (24).

CORONARY ARTERY CALCIUM SCORE
The CAC score is a highly reproducible and accurate method for quantifying the amount of 

calcified plaque. The total CAC score serves as a surrogate marker of overall plaque burden, 
and is usually measured using the Agatston method. When performed in conjunction with 
coronary CTA, the CAC score is a valuable quantitative tool for assessing total plaque volume 
(Table 4). However, because CAC reflects only calcified plaques, it should always be interpret-
ed alongside qualitative analyses that also include non-calcified plaques. In clinical practice, 
the discovery of additional non-calcified plaques may warrant reclassification to a higher “P” 
category. Some institutions do not routinely perform CAC assessment as part of the coronary 

Fig. 6. Coronary Artery Disease-Reporting and Data System 5/P2.
Coronary CT angiography image from a 71-year-old man presenting with chest pain. 
A. Curved multiplanar reformatted image of the RCA shows noncalcified plaques (arrows) extending from 
the mid to distal artery, causing total occlusion. 
B. Invasive coronary angiography image demonstrates total occlusion from the mid RCA without distal flow 
(arrow). The coronary artery calcium score was 0 and segment involvement score was 3, corresponding to 
P2 (moderate coronary artery plaque burden).
RCA = right coronary artery

A B

Table 4. Different Assessment Methods for Coronary Artery Plaque Burden

Plaque Grade* CAC SIS Visual Estimation
P1 (mild) 1–100 ≤2 Mild amount of plaque in 1–2 vessels
P2 (moderate) 101–300 3–4 Moderate amount of plaque in 1–2 vessels, or mild amount of plaque in 3 vessels
P3 (severe) 301–999 5–7 Moderate amount of plaque in 3 vessels, or severe amount of plaque in 1 vessel

P4 (extensive) ≥1,000 ≥8 Severe amount of plaque in 2–3 vessels
Since grading classifications may not always align between different plaque burden grading methods, it is recommended to prioritize the 
use of CAC score or the total plaque burden quantification, if available. There is no single recommended standard for assessing total 
plaque burden, and CAD-RADS encourages selecting the most appropriate method based on the clinical context of each institution.
*CAD-RADS 0 refers to a state with no stenosis or plaque, so P0 is not included in the classification.
CAC = coronary artery calcium, CAD-RADS = Coronary Artery Disease-Reporting and Data System, SIS = segment involvement score
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CTA protocol. In addition, the CAC score alone limits the ability to quantify non-calcified 
plaque burden.

SEGMENT INVOLVEMENT SCORE 
The SIS is an assessment method that quantifies the presence of atherosclerotic plaque in 

16 coronary segments. Each segment with visible plaque receives one point, with a maximum 
possible score of 16 (24). The SIS indicates the anatomical extent of coronary plaque. Higher 
SIS values have been shown to significantly correlate with adverse outcomes such as myocar-
dial infarction and cardiovascular death (23, 25).

VISUAL ESTIMATION OF TOTAL PLAQUE BURDEN
This approach involves assessing the relative amounts of calcified and non-calcified plaque 

in each major coronary artery to determine total plaque burden (Table 4). Although this meth-
od is vulnerable to inter-observer variability, it is relatively simple and can be applied effec-
tively in routine clinical practice.

CAD-RADS MODIFIERS

The CAD-RADS classification incorporates several modifiers to complement the interpreta-
tion of coronary CTA findings which account for diagnostic limitations, prior therapeutic in-
terventions, and the presence of HRP characteristics. In the 2022 revision (CAD-RADS 2.0), 
two new modifiers (functional ischemia [I] and exception lesion [E]) were added to the previ-
ously established modifiers non-diagnostic (N), stent (S), graft (G), and high-risk plaque (HRP).

N MODIFIER (NON-DIAGNOSTIC)
The “N” modifier is applied when parts or the entirety of the CTA examination are non-di-

agnostic. If one or more coronary segments are uninterpretable and at least one segment 
demonstrates ≥50% stenosis, the final report should include both the CAD-RADS category 
and the “N” modifier (e.g., CAD-RADS ≥ 3/N). Conversely, if the interpretable segments show 
no stenosis or only mild stenosis (≤49%), but at least one segment remains non-diagnostic, 
the study is categorized as CAD-RADS N.

If total plaque burden can still be reasonably assessed, a plaque burden grade (P1–P4) may 
be assigned in conjunction with the “N” modifier, presented as “N/P.”

S MODIFIER (STENT)
The “S” modifier is used when coronary stents are present, regardless of whether in-stent 

restenosis is identified (Fig. 7). For example, if only mild non-stented coronary disease (25%–
49%) is observed and the stent is patent, the final category would be CAD-RADS 2/S. Con-
versely, if severe stenosis (70%–99%) is detected either within the stent or in another coro-
nary artery, it should be reported as CAD-RADS 4A/S. If the stented segment is non-diagnostic 
and no other vessel shows ≥50% stenosis, the study should be classified as CAD-RADS N/S.
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G MODIFIER (GRAFT)
The “G” modifier is applied to patients with a history of coronary artery bypass grafting. The 

CAD-RADS category should not be determined based on native coronary stenosis that has been 
effectively bypassed by a patent graft. However, both native coronary arteries and grafted ves-
sels should be evaluated for plaque burden, and the overall “P” modifier should reflect the 
combined total plaque burden from both.

HRP MODIFIER (HIGH-RISK PLAQUE)
The “HRP” modifier indicates the presence of HRP features associated with an increased 

likelihood of lesion-specific ischemia and future acute coronary syndrome events (26-28). 
HRP is defined when two or more of the following four imaging characteristics are present 
(26): 1) positive remodeling, 2) low-attenuation plaque (<30 Hounsfield unit), 3) spotty calcifi-
cation and 4) the napkin-ring sign (Fig. 8). 

Patients with moderate stenosis (CAD-RADS 3) who also demonstrate HRP features require 
closer clinical follow-up and may benefit from a more aggressive management and treat-
ment strategy than patients with stenosis alone.

I MODIFIER (ISCHEMIA)
The “I” modifier is applied when a functional ischemia assessment, such as CT-FFR or CTP, 

has been performed. The results of the findings must be clearly documented within the main 
body or conclusion of the CTA report. In cases of borderline ischemia or discordance between 
anatomical stenosis and functional findings, detailed information should be included in the 
report. The CAD-RADS designation should include “I (+/–)” for borderline ischemia or “I (–)” 

Fig. 7. Coronary Artery Disease-Reporting and Data System 4B/P3/S. 
Coronary CT angiography image from a 59-year-old man presenting 
with chest pain. Curved multiplanar reformatted image of the left 
LAD shows diffuse calcified and mixed plaques in the left main and 
proximal segment causing severe stenosis (70%–99%). The stent in 
the mid LAD is patent. Although images of the right coronary artery 
and left circumflex artery are not shown, the segment involvement 
score of this patient was 7, corresponding to P3 (severe coronary artery 
plaque burden). S indicates the presence of a coronary stent.
LAD = left anterior descending artery
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for absence of ischemia. If a functional but non-diagnostic test has been performed, “I (–)” 
may be used. Alternatively, the “non-diagnostic” (N) modifier can be added when appropriate. 
In cases of multivessel CAD, the most anatomically severe lesion is not always functionally 
significant; therefore, lesion-specific interpretation is essential.

CT-DERIVED FRACTIONAL FLOW RESERVE
CT-FFR is a noninvasive technique that evaluates the functional significance of coronary 

artery stenosis by combining anatomical data with machine learning–based vessel extraction 
and computational fluid dynamics modeling to estimate pressure gradients across lesions. 
This parameter has been shown to exhibit a strong correlation with invasive FFR measure-
ments (29-32).

According to CAD-RADS recommendations, the “I” modifier should be applied as follows 
(Fig. 9):

• ‌A CT-FFR value of ≤0.75 measured 1–2 cm distal to the lesion should be designated as 
“I (+)” (positive ischemia).

• A value of ≥0.81 should be designated as “I (–)” (negative ischemia).
• Borderline values (between 0.76 and 0.80) should be designated as “I (+/–)” (borderline 

ischemia).
Lesions with CT-FFR values in the borderline range should be interpreted with caution, as 

their hemodynamic significance remains uncertain. In such cases, lesion location, symptom 
severity, CT-FFR gradient (ΔCT-FFR, or the pressure difference across the lesion), and concor-
dance with anatomical stenosis should be considered when determining the need for ICA or 
percutaneous coronary intervention. If CT-FFR results are ambiguous or in disagreement with 
anatomical findings, the lesion should be classified as “I (+/–)” to indicate borderline ischemia.

Fig. 8. Modifier high-risk plaque.
Coronary CT angiography images from a 46-year-old man presenting with chest pain.
A, B. Short-axis (A) and curved multiplanar (B) reformatted images of the left anterior descending artery shows 
a focal low-density plaque with positive remodeling (arrows), which are the features of a high-risk plaque.

A B
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MYOCARDIAL CT PERFUSION
Recent advances in CT technology have significantly improved the functional accuracy of 

CTP imaging, enabling quantitative assessment of myocardial blood flow under stress condi-
tions. Stress CTP visualizes myocardial perfusion during either exercise- or pharmacological-
ly induced stress, demonstrating high sensitivity and specificity compared with cardiac MRI, 
SPECT, or invasive FFR (33-36). Compared with coronary CTA alone, the combination of cor-
onary CTA and CTP enhances diagnostic accuracy, particularly in patients with moderate- to 
high-risk CAD. This combined approach allows simultaneous evaluation of both anatomical 
stenosis, such as moderate (50%–69%) or severe (≥70%) stenosis, or heavily calcified lesions, 
and the presence or absence of functional ischemia within a single examination.

The interpretation of stress CTP results follows these criteria:
• “I (+)” (positive ischemia) should be assigned when a reversible perfusion defect is ob-

served under stress.
• “I (–)” (negative ischemia) should be assigned when no ischemia is present, or only fixed 

perfusion defects consistent with prior myocardial infarction are identified.
• When the distinction between stress and rest perfusion is unclear, or when discrepancies 

exist between anatomical and functional findings, “I (+/–)” (borderline ischemia) or “I (–)” 
(negative ischemia) may be reported as appropriate.

E MODIFIER (EXCEPTION)
The CAD-RADS classification primarily focuses on the assessment of atherosclerotic CAD. 

However, in clinical practice, coronary stenosis or occlusion may also arise from non-athero-
sclerotic causes such as coronary dissection, anomalous coronary arteries, coronary aneu-
rysm or pseudoaneurysm, vasculitis, or coronary arteriovenous fistula. Although these enti-

Fig. 9. Modifier I assessed by CT-FFR.
Coronary CT angiography images from a 51-year-old man presenting with chest pain. 
A. Curved multiplanar reformatted image of the LAD shows a focal noncalcified plaque (arrow) in the mid 
segment causing severe stenosis (70%–99%).
B. The CT-derived FFR value of the LAD was 0.70, indicating positive ischemia “I (+).” 
FFR = fractional flow reserve, LAD = left anterior descending artery

A B
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ties are relatively uncommon, they hold significant clinical importance for differential 
diagnosis and therapeutic decision-making. Their detection has become increasingly feasible 
with advances in imaging technology. To clearly distinguish these atypical (non-atherosclerot-
ic) lesions, the updated CAD-RADS 2.0 introduced the “E” (Exception) modifier. This modifier 
indicates the presence of stenosis or occlusion due to non-atherosclerotic causes, and is add-
ed after the primary CAD-RADS grade. For example, a case involving an inter-arterial anoma-
lous coronary artery course with moderate stenosis would be reported as CAD-RADS 3/E.

MODIFIER REPORTING ORDER
In the CAD-RADS classification, the final designation consists of three components separat-

ed by slashes (“/”): stenosis severity, plaque burden, and modifiers. When multiple modifiers 
apply, they should be listed in the following order to maintain interpretive consistency and in-
ter-report comparability: 1) N (non-diagnostic), 2) HRP (high-risk plaque), 3) I (ischemia), 4) S 
(stent), 5) G (graft) and 6) E (Exception). 

CLINICAL APPLICATION AND LIMITATIONS OF THE 
CAD-RADS CLASSIFICATION SYSTEM 

Recent studies have provided increasing evidence regarding the implementation, diagnos-
tic performance, and clinical impact of CAD-RADS 2.0 in real-world clinical practice (37).

Regarding diagnostic performance, observational studies have indicated that CAD-RADS 
2.0 maintains a high negative predictive value for obstructive CAD, comparable to that of 
conventional coronary CTA, while offering enhanced risk stratification (5, 38, 39). Recent 
meta-analyses have shown that higher CAD-RADS categories are associated with a stepwise 
increase in the risk of MACE and all-cause mortality, with pooled area under the curve values 
of approximately 0.82 (38). Furthermore, a large multicenter cohort study of emergency de-
partment patients presenting with acute chest pain revealed that higher CAD-RADS 3-5 and 
the presence of HRP were independently associated with future cardiac events (39). Collec-
tively, these findings support the role of CAD-RADS 2.0 not only as a stenosis grading system 
but also as a clinically relevant tool for risk stratification and decision-making.

The CAD-RADS provides a standardized framework for interpreting and reporting coro-
nary CTA results. It has been demonstrated to be clinically relevant by improving diagnostic 
accuracy and prognostic prediction. However, despite these advantages, its clinical applica-
tion is not without limitations. Variability in interpretation among users introduces subjectiv-
ity, which can lead to inconsistencies in the diagnosis and terminology, potentially compli-
cating clinical decision-making and patient management. 

CAD-RADS primarily classifies patients based on maximal luminal stenosis without fully 
incorporating lesion location, overall plaque burden, or functional significance. For exam-
ple, a proximal lesion, which carries a higher clinical risk, could be classified at the same lev-
el as a less significant distal lesion. This structural limitation may lead to clinically meaning-
ful discrepancies between lesions of different anatomical relevance.

Interpretation discrepancies in CAD-RADS reports can be divided into two categories. First, 
errors may occur during image interpretation due to inaccurate assessment of lesion extent, 
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severity, or morphological characteristics. The accuracy of coronary CTA interpretation de-
pends heavily on the clinical experience of the reader, which can lead to variability and sub-
jectivity in the results (40). Second, errors may occur during the CAD-RADS grading process, 
even when lesions are correctly identified. An inadequate understanding of the criteria can 
lead to misclassification. One common example is confusion within the CAD-RADS 4 subcat-
egories. For instance, CAD-RADS 4A corresponds to 70%–99% stenosis in one or two major 
coronary arteries, while CAD-RADS 4B indicates ≥50% stenosis of the LM coronary artery or 
70%–99% stenosis in all three major coronary arteries. These subcategories are designed to 
distinguish high-risk anatomical patterns, and incorrect application can mislead clinical 
management and therapeutic decision-making.

Furthermore, inter- and intra-reader variability in lesion characterization remains a significant 
challenge. This variability undermines reporting consistency, decreases diagnostic reliability, and 
may lead to unnecessary testing or inappropriate treatment decisions. Structured reporting plat-
forms and ongoing reader education are essential to improve standardization, reproducibility, 
and communication among healthcare providers and thus mitigate these issues (41).

While CAD-RADS includes several modifiers to provide supplementary diagnostic infor-
mation, improper use of these modifiers can further complicate interpretation, reduce re-
port reliability, and impair clinical decision-making. For instance, the use of non-existent 
classifications such as “1/N” or “2/N” reflects misinterpretation of non-diagnostic segments. 
In such cases, lesions should be simply classified as CAD-RADS N, indicating non-diagnostic 
image quality, rather than being assigned to a combined category.

The identification of HRP features on coronary CTA provides valuable prognostic informa-
tion; however, consistency and reproducibility remain problematic. CAD-RADS defines HRP 
as the presence of two or more high-risk features within a single lesion. Nevertheless, in clin-
ical practice, plaques may be contiguous or diffusely distributed throughout the vessel, which 
makes strict adherence to this criterion difficult. As a result, the application of the HRP modi-
fier may vary among readers (42). Inaccurate or inconsistent use of the HRP modifier can in-
troduce ambiguity in patient management and compromise the reliability and standardiza-
tion of datasets based on CAD-RADS.

FUTURE PERSPECTIVES

Recent technological advances have brought increasing attention to the integration of AI into 
the analysis and interpretation of coronary CTA. In particular, automated quantification of cor-
onary stenosis and plaque burden has emerged as a major area of development. Given that 
CAD-RADS provides a standardized framework for grading CAD severity, automation of this 
classification process represents a significant step towards enhancing diagnostic efficiency and 
reproducibility.

Early studies on AI-assisted coronary CTA interpretation systems have demonstrated high 
diagnostic accuracy and strong agreement with expert readers (43-45). A study published in 
2022 described the development of an AI-based system that automatically segments athero-
sclerotic plaques within coronary arteries and quantitatively assesses plaque volume and ste-
nosis severity. Validation across multicenter datasets revealed an excellent correlation be-
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tween AI-derived and expert assessments. Furthermore, application of this technology to the 
The Scottish Computed Tomography of the Heart (SCOT-HEART) cohort demonstrated that AI-
derived plaque volume was significantly associated with mortality and MACE (46). These find-
ings suggest that AI-driven quantitative analysis can serve not only as a diagnostic aid but also 
as a prognostic biomarker in clinical practice. High-resolution coronary CT imaging combined 
with AI-based quantification has the potential to improve risk stratification and inform preven-
tive cardiovascular strategies. Several major imaging equipment manufacturers have recently 
introduced AI-powered coronary CTA interpretation software, which is currently available for 
research or early clinical evaluation (47).

Currently, AI-based CAD-RADS classification algorithms exhibit a high negative predictive 
value for obstructive CAD, supporting their potential use as clinical triage tools for assessing 
chest pain. However, their relatively modest positive predictive value indicates that these sys-
tems remain insufficient as standalone diagnostic modalities. Rather, they currently function 
best as computer-aided diagnostic tools that complement expert interpretation. Automated 
measurement of coronary stenosis, plaque characteristics, and total plaque burden represents 
a new paradigm in AI research. These technologies are expected to play an increasingly im-
portant role in diagnostic automation, prognostic modeling, and clinical decision support. 

Future development of CAD-RADS should extend beyond technological innovation to en-
hance its clinical applicability and long-term impact on patient care. Although AI provides 
significant support for automated quantification of coronary stenosis and plaque character-
istics, as well as report standardization, additional efforts are required to refine reporting 
standards and thus improve clarity and consistency, particularly in the application of modifi-
ers and borderline lesion categories. Structured reader education and training are essential 
to minimize interobserver variability and ensure reliable implementation across institutions 
with varying levels of expertise (40, 41). Furthermore, integration of CAD-RADS into routine 
clinical workflows through standardized reporting templates embedded within Picture Ar-
chiving and Communication Systems (PACS) and electronic health record systems may en-
hance communication between radiologists and referring clinicians, and promote guideline-
compliant management decisions (48). Importantly, prospective, multicenter, outcome-
based studies are needed to determine whether strategies guided by CAD-RADS translate 
into improved clinical outcomes, more appropriate downstream testing, and more efficient 
allocation of healthcare resources. Continued refinement of AI algorithms is expected to en-
hance the efficiency and precision of CT-based cardiovascular diagnostics, which will ulti-
mately enhance healthcare quality and patient outcomes.

CONCLUSION

The CAD-RADS provides a standardized framework for coronary CTA interpretation and 
supports risk-based clinical decision-making. Over the past several years, CAD-RADS has un-
dergone extensive validation and has been shown to be a reliable clinical classification system 
with high diagnostic accuracy for CAD compared with ICA. In particular, lesions with moder-
ate-to-severe stenosis serve as important references for decisions regarding invasive diagnos-
tic or therapeutic procedures. Structured reports should include the CAD-RADS category 
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along with detailed information on lesion location, plaque characteristics, and clinical signif-
icance, and each grade should be accompanied by recommendations for further testing or 
management to support evidence-based clinical decision-making. Systematic implementa-
tion of CAD-RADS enhances interpretive consistency, supports evidence-based decisions, 
and is expected to facilitate further research on the diagnostic and prognostic value of coro-
nary CTA. Therefore, the standardized application of CAD-RADS and the maintenance of in-
terpretive consistency, which requires structured reporting tools and comprehensive reader 
training programs, are essential to ensure high-quality coronary CT–based care.
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CAD-RADS: 관상동맥 CT 혈관조영술 판독을 위한 
표준화된 보고 시스템

허   진* · 홍유진

관상동맥 CT 혈관조영술(CT angiography; 이하 CTA)은 관상동맥 질환을 비침습적으로 평

가하는 신뢰성 있는 진단 기법으로 확립되어 왔다. 최근 제안된 관상동맥 질환 판독 및 데이

터 시스템(Coronary Artery Disease Reporting and Data System; 이하 CAD-RADS)은 관

상동맥 CTA 소견을 표준화하여 관상동맥 죽상경화증의 존재 여부, 병변의 범위 및 조성 등 

다양한 정보를 보고할 수 있게 했다. CAD-RADS는 가장 중증도 높은 관상동맥 병변을 기준

으로 환자별로 보고하는 통합 보고 시스템이며, 0 (관상동맥 질환 없음)부터 5 (관상동맥의 

완전 폐색)까지 단계적으로 분류되며, 각 등급에 따라 적절한 추가 검사 및 치료 전략을 제시

한다. 이는 영상의학과 의사와 임상의 간의 효율적인 의사소통을 돕고, 관상동맥 CTA의 임

상적 활용성을 높이며, 침습적 관상동맥 조영술의 적절한 적용을 촉진할 것으로 기대된다.
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