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Visualization of Borderline
Coronary Artery Lesions

by CT Angiography and
Coronary Artery Disease
Reporting and Data System

S Het I Khz AA|FCT H2 =S =02
B7A1d 2 d

L-O

Hyewon Park, MD?, Yu-Whan Oh, MD*, Ki Yeol Lee, MD?,

Hwan Seok Yong, MD?, Cherry Kim, MD?, Sung Ho Hwang, MD**

Department of Radiology, Korea University Anam Hospital, College of Medicine, Korea University,
Seoul, Korea

’Department of Radiology, Korea University Guro Hospital, College of Medicine, Korea University,
Seoul, Korea

3Department of Radiology, Korea University Ansan Hospital, College of Medicine, Korea University,
Ansan, Korea

Coronary artery disease (CAD) narrows vessel lumens at the sites of atherosclerosis, increasing
the risk of myocardial ischemia or infarction. Early and accurate diagnosis of CAD is crucial to
significantly improve prognosis and management. CT angiography (CTA) is a noninvasive im-
aging technique that enables assessment of vascular structure and stenosis with high resolu-
tion and contrast. Coronary CTA is useful in the diagnosis of CAD. Recently, the CAD-reporting
and data system (CAD-RADS), a diagnostic classification system based on coronary CTA, has
been developed to improve intervention efficacy in patients suspected of CAD. While the CAD-
RAD is based on CTA, it includes borderline categories where interpreting the coronary artery
status solely based on CTA findings may be challenging. This review introduces CTA findings
that fall within the CAD-RADS categories that necessitate additional tests to decide to perform
invasive coronary angiography and discusses appropriate management strategies.
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CAD-RADS= #3359 CTAS 7|Hho = wds Aeto] Hztmet o)f g} A28 273t
AAolth(1, 2). 2016\ %] A7 CAD-RADSE o] & E5+ TAFEm CTA sjA]o] Eoby A
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Table 1. Grading for Coronary Artery Stenosis and Plaque Burden in CAD-RADS 2.0

Degree of Coronary Artery Stenosis Terminology
0% No visible stenosis
1%-24% Minimal stenosis
25%-49% Mild stenosis
50%-69% Moderate stenosis
70%-99% Severe stenosis
100% Occluded
Degree of Coronary Artery Plaque Burden CAC Score SIS Visual
Mild (P1) 1-100 <2 1-2vessels with a mild amount of plaque
Moderate (P2) 101-300 3-4 1-2vessels with a moderate amount
3 vessels with a mild amount of plaque
Severe (P3) 301-999 5-7 3vesselswith a moderate amount

1 vessel with a severe amount of plaque
Extensive (P4) >1000 =8 2-3vessels with a severe amount of plaque

CAC = coronary artery calcium, CAD-RADS = coronary artery disease-reporting and data system, SIS = segment
involvement score

Fig. 1. CAD-RADS 3 reveals moderate stenosis in a 47-year-old male with chest pain.

A. A curved multiplanar reformatted CTA image shows a vulnerable plaque (arrow) and moderate stenosis,
approximately 50% in stenosis degree, in the proximal right coronary artery.

B. Transverse CTA images further illustrate the extent and characteristics of the vulnerable plaque (arrow)
and stenosis in the corresponding artery segment.

CAD-RADS = coronary artery disease-reporting and data system, CTA = CT angiography

(A

CAD-RADS 40l|Al+= 35 FFR, Al

Skl Al TElEo] = A FH 08 Wkewel RS ﬂ%ﬁvl AOP Al l ITOV D}(Fig.
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Fig. 2. CAD-RADS 4 reveals severe stenosis in a 50-year-old male with chest pain.

A. A three-dimensional volume-rendered image of coronary CTA shows a severe stenosis (arrow) in the
middle left anterior descending artery.

B. A curved multiplanar reformatted CTA image shows noncalcified plaques (arrow) and severe stenosis,
approximately 70% in stenosis degree, indicating obstructive coronary artery disease.

CAD-RADS = coronary artery disease-reporting and data system, CTA = CT angiography

Fig. 3. CAD-RADS ver. 2.0 is used to help diagnose patients with acute chest pain.

CAD-RADS 0
No plaque/stenosis
- - )

.
CAD-RADS 1 Further cardiac investigation Risk factor modification
Minimal stenosis None Preventive pharmacotherapy
CAD-RADS 2
Mild stenosis Borderline coronary lesions
e e e e e e e e e e e e = e e e = e e e e = ===
1( ) ) (- I
I CAD-RADS 3 ) Cons@er Gwdgllne dlreFted c.are o I
I Moderate stenosis functional assessment Consider ICA, if the ischemia is (+) I
~ @ N
I . . s I
1| CAD-RADS 4 1- or 2-vessel obstructive Consider ICA or functional 1
1| Severe stenosis disease sessment assessment |
e ——— D - ___-_-_-_= e e S ——_————-—-——< !
s o
Left main = 50%or —— | ICAisrecommended
3-vessel obstructive disease

p
CAD-RADS 5 , an5|.d'er ICA, functional or
Total occlusion viability assessment

ICA = invasive coronary angiography
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Table 2. Interpretations of Coronary CT-FFR and Myocardial CT Perfusion

CT Perfusion Indication Stress CTP Rest CTP Interpretation
CAD-RADS 3 and 4A Perfusion defect (+) Negative (-) Myocardial ischemia in a defined coronary territory by CTA
Coronary stenosis (50%-90%) Perfusion defect (+)  Perfusion defect (+) Myocardial infarction Myocardial ischemia in a defined
High-risk plaque coronary territory by CTA
CT-FFR Indication CT-FFR Results Interpretation
Abnormal (< 0.75) Consider invasive coronary angiography
CAD-RADS 3 and 4A —— . — .
Coronary stenosis (50%-90%) Normal (> 0.8) Defer invasive angiography and optimize medical therapy
Borderline (0.76-0.80) Consider invasive angiography based on symptoms and

High-risk plaque
lesion location

CAD-RADS = coronary artery disease-reporting and data system, CTA = CT angiography, CTP = CT perfusion, FFR = fractional flow reserve
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