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Citations using CAD-RADS reporting in PubMed 2016-present
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Figure 1: Timeline plots of total quarterly PubMed citations resulting from the search “CAD-RADS” OR “CADRADS”. The date of the search was January 25, 2021.
Permission received (63). Radiol Cardiothorac Imaging. 2021 Jun; 3 (3): e210016.
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Target population for coronary CTA

v’ Xac suat

trwdc xét nghiém
(pre-test probability)
>15%. .

v'C6 thé dworc

xem xét &

nhirng bénh nhan
co

xac suat trwoc xet
nghiém tr 5-15%.

Typical Angina
Men Women
3% 5%
22% 10%
32% 13%
44% 16%

52%

27%

Atypical
Men Women
4% 3%
10% 6%
17% 6%
26% 11%
34% 19%

Non-anginal
Men Women
1% 1%
3% 2%
11% 3%
22% 6%
24% 10%

Dyspneu
Men Women
0% 3%
12% 3%
27% 9%
27% 6%
32% 12%




Summary of the main changes for 2022 CAD-RADS update
when compared to the first version published in 2016.

2016 CAD-RADS 2022 CAD-RADS

Plaque burden grading No systematic classification New CAD-RADS category grading scale for
Plaque Burden ranging from P1 to P4

Radiology: Cardiothoracic Imaging



| Number | Segment | pefinition ___________
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Proximal RCA
Mid RCA
Distal RCA
R-PDA

Left Main
Proximal LAD
Mid LAD
Distal LAD
D1

D2

Proximal LCx
oM1

Distal LCx
om2

L-PDA

R-PLB

Ramus Intermedius

L-PLB

Segment Involvement Score

Ostium to % distance to acute margin of heart
End of above segment to acute margin

End of above segment to origin of R-PDA

Lies in inferior IV groove along middle cardiac vein
Ostium to bifurcation

Bifurcation to origin of D1/51

Half the distance from D1/51 to the apex

End of the above to the apex

Bifurcation to the origin of OM1

Distal to origin of OM1

Cont. along distal coronary sinus, supplies inf. wall

Within 5mm of the LM bifurcation




Segment Involvement Score

ECR 2018. Normal and variant coronary anatomy on CT angiography.
CAD-RADS lexicon. https://dx.doi.org/10.1594/ecr2018/C-2139
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Segment Involvement Score

| Right coronary artery RCA § First Diagonal

1 Proximal 10 Secord diagonal

2 Mid Circumflex coronary artery (Cx)

3 Distal 11 Proximal

4 Right posterior descending 12 First obtuse marginal

16 Right posterolateral 13 Distal
| Main left coronary artery Main LEA |1/ Sacord obtuse margina
IS Main left 15 | oft Posterior descending
I[hk anterior descending artery LAD |18 La't posterolatersl

6 Proximal Intermediate branch

7 Mid 1/ Intermadiate aranch

8 Apical

ECR 2018. Normal and variant coronary anatomy on CT angiography.
CAD-RADS lexicon. https://dx.doi.org/10.1594/ecr2018/C-2139
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EXAM: CORONARY CT ANGIOGRAPHY WITH CALCIUM SCORE
CLINICAL HISTORY: []

COMPARISON: [}

TECHNIOUE Usmg a [scanner type), a preliminary scout study was i , fol d by y artery
g admir of i 0us , (0.5]) mm images were
oblamed lhrcugh lhe coronary arteries. Dala were transferred oH line for 3D reconstructions

ACQUISITION D . Retrosp ] ECG triggering was used. Heart rate at the time of acquisition
was approxnmalely () bpm.
MEDICATIONS: [100mg of oral prolol was ini; pnor to ing). [0.4mg subli

glycerine was i ed 7 prior to 9).

TECHNICAL QUALITY: [excellent, with no artifacts; good, with minor artifact but good diagnostic quality;
acceptable, with moderate artifacts; poor/suboptimal, with severe artifacts)

FINDINGS:
<<If CAC perf d>> The total
tree.

score is zero indicating of

d plaque in the coronary

The coronary arteries arise in normal position. There is (righ?/ left/ co) coronary artery dominance.

Left main: The left main coronary artery is a (short/ medium/ large) size vessel and (bifurcates in LAD
and LCX / or trifurcates in LAD, LCX and RI). It demonstrates no evidence of plaque or stenosis.

LAD: The left anterior descending artery has no evidence of plaque or stenosis. It gives off patent
diagonal branches.

LCX: The left circumflex artery has no evid
marginal branches.

of plaque or is. It gives off patent obtuse

RCA: The right coronary artery has no evidence of plaque or stenosis. It gives off a patent posterior
descending artery and a patent posterior left ventricular branch.
Non-coronary cardiac findings:

Cardiac valves: The aortic valve is trileaflet. There is no thickening or calcifications in the aortic and mitral
valves.

Pericardium: The pericardial contour is preserved with no effusion, thi ing or fi

Extra-cardiac findings: There are no signifi xt diac findings in the limited views of the
lungs, and upper abd

IMPRESSION:

1- is: No of y is or plaque by Coronary CT Angiography.

Examples If stenosis:

Mild (25-49%) stenosis of the proximal LAD.
Moderate (50-69%) stenosis of the mid RCA.
Severe (70-99%) stenosis of the distal RCA.

2- Plaque: Overall, there is <<mild / mod / severe / i of y plaque. ** only
when plaque present ** OR Total calcium score of Zero indi g of calcified y plaque.

3- Modifiers: (None)

RECOMMENDATION: << Insert recommendations based on 2022 CAD RADS as summarized in Tables 10
and 11 >>

Other: (]

Tham kham: CCTA véi Calcium score

Tién can: []

Dai chiéu: []

K7 thuat: Str dung [loai hé thdng], hinh dinh vi dwoc thu, theo sau béi protocol véi hod mach vanh. Tiém thubc
can quang tinh mach, thu hinh mach vanh véi lat cét [...Jmm. D@ liéu s& dwoc chuy&n hau xd Iy cho hinh
anh tai tao 3D.

Thu hinh: [(prospective (tién ctru)/ retrospective (hdi ctvu)] st dung ECG. Nhip tim Idc thu nhan hinh anh

xap xi [|I/p
Thuéc: [100mg metoprolol dwdng ubng trudc khi chup]. [0.4mg nitroglycerin dudi lwdi ngay trude thdi diém
chup].

Chét lwong hinh &nh: [xuét séc, khéng cé xdo anh; tét, it xdo &nh nhwng chét lwong hinh anh tét; chap nhan
dwoc, xdo anh trung binh; kém/ khéng t6i wu, xao anh nhiéu]

Mb ta:

Téng diém voi hda béng zero tirc 1a khéng co xo viva voi hoa trong hé théng/cay mach vanh.

Céac nhanh mach vanh c6 vj tri xuat phat binh thudng. Hé mach vanh uu thé (phai/trai/ can bang).

Than chung trai: Than chung ddng mach vanh trai (ngén/trung binh/dai) va (chia déi LAD va LCX/ ho&c chia ba
LAD, LCX va RI). Khéng cé béng chirng xa vita hay hep.

LAD: Bong mach xudng trudc trai khdng cé béng chirng xo vita hay hep. Dong mach nay cho ra__nhéanh chéo
con théng.

LCX: Péng mach mi trai khéng cé bang chirng xa vita hay hep. Ddng mach nay cho ra__nhanh bd tu con théng.
RCA: Bong mach vanh phai khéng c6 bang chirng xd vita hay hep. Déng mach nay cho ra mét nhanh xudng sau
con théng va mot nhanh that trai sau.

Ngoai mach vanh:

Van tim: Van dong mach chti 03 4. Khéng c6 day hay voi héa van 02 la va dong mach chu.

Mang ngoai tim: Khéng tran dich, day hay voi héa mang ngoai tim.

Ngoai tim: Khéng cé tén thuong cé y nghia trong trudng chup bao gdm hai phéi, trung that va tang trén 6 bung.
Két luén:

1-Hep: Khéng cé béng chirng hep hay xd vira trén CCTA

Vi du néu hep:

Hep nhe (25-49%) doan gan LAD

Hep trung binh (50-69%) doan gitra RCA

Hep nang (70-99%) doan xa RCA.

2-Xa vira: Nhin chung, ghi nhan xo vira mach vanh muirc dé <<nhe/vira/nang/rat nang>> **khi hién dién xo vira**
HOAC Téng diém voi héa bang khong tuong ¢ng khdng cé xo vira vdi héa.

3-B& nghia: (khong)

Khuyé&n nghi: << Chén khuyé&n nghj dya vao CAD RADS 2022 d& dugc téng két & bang 10 va 11 >>

Sample standardized reporting template for Coronary CTA incorporating CAD-RADS coding.

Cury RC. Published Online: september 22, 2022
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CAD-RADS Reporting and Data System for patients presenting with stable chest pain.

Degree of maximal Further Cardiac
Category COronary stenosis Interpretation Investigation Management considerations
CAD-RADS 0 0% Absence of CAD None Reassurance. Consider non-atherosclerotic causes of
(No plaque or ste- symproms
nosis)

CAD-RADS 2 25-49%
(Mild stenosis)

or

B - Lcft main =50%
or 3-vessel ab-
structive (=70%)
disease

CAD-RADS N Non-diagnostic
study

Mild non-obstructive None

CAD-RADS 4 A - 70-99% stenosis - Scvere stenosis

- Consider non-atherosclerotic causes of symptoms

- Pl or P2: Risk factor modification and preventive
pharmacotherapy

- I3 or P4: Aggressive risk factor modification and

reventive pharmacothera

CAD

A: Consider ICAT -P1, P2, P3 or P4: Aggressive risk factor modification
and preventive pharmacotherapy.

- Other treatments (including anti-anginal therapy and
options of revascularization) should be considered

per guideline direcred care

or functional
assessment B:
ICA is recom-

mended

Obstructive CAD Additional/alter-
cannot be excluded  native cvalu-
ation
may be needed

Radiology: Cardiothoracic Imaging



CAD-RADS Reporting and Data System for patients presenting with acute chest pain.

Degree of maximal
Category coronary stenosis  Interpretation Cardiac Investigation Management considerations
CAD-RADS 0 0% ACS highly unlikely -No further evaluation of - Reassurance.
ACS is required
- 1f Tn (+) consider other

sources of increased tropo-
nin (See Table 9)

-No further evaluation of
ACS is required

- If clinical suspicion of
ACS is high, Tn (+) or

HRP featurces, consider

CAD-RADS 2 25-49%

ACS less likely

hospital admission with
consultation.

cardiolog

CAD-RADS 4 A -70-99% or
B - Left main
=50% or 3-VD

ACS likely - Hospital admission with
A Consider ICA? or func-
tional assessment

B ICA is reccommended

CAD-RADS N Non-diagnostic ACS cannot be Additional or alternative
study excluded evaluation for ACS is
needed

- P1 or P2: Referral for outpatient follow-up

cardiology consultation.

for risk factor modification and preventive
pharmacothcrapy.

P3 or P4: Referral for outpaticnt follow-up
for aggressive risk factor modification and
preventive pharmacotherapy

D1, P2, P3 or P4: Preventive management,
including aggressive preventive pharmaco-
therapy.

Other treatments, including anti-anginal
therapics and options of revascularization,
should be considered per guidcline directed

carc®

Radial

nammogy :

Cardiothoracic Imaging



Stenosis Grading

Yes —> |ICA & Rx as appropriate

Ischemia Trial Pathway

No ——
CAD RADS Pathway

Left main >50%

Risk Factor Control

Secondary Prevention Therapies

Anti Ischemic Therapy

Evaluate LV Function & Treat as needed
Consider Revascularization, if appropriate

CAD-RADS 1 CAD-RADS 2 CAD-RADS 3 CAD-RADS 4A CAD-RADS 4A/S CAD-RADS 5
< 25% stenosis 25-49% stenosis 50-69% stenosis 70-99% stenosis In-stent stenosis CTO
Risk Factor Control Risk Factor Control — Risk Factor Control _—
Secondary Prevention Rx Secondary Prevention Rx Secondary Prevention Rx
With Atypical Chest Pain: Anti Ischemic Therapy
CT-FFR/CTP or Functional Testing ICA if needed
With Typical Angina: Selective Revascularization

Consider ICA instead of Functional Testing if appropriate

Published in final edited form as: ) Cardiovasc Comput Tomogr. 2020 Nov 20;15(3):192-217. doi: 10.1016/j.jcct.2020.11.001
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Plaque Classification

* Non-calcified plaque
Overall amount of coronary plaque CAC SIS*  Visual*

* Partially calcified plaque
(the use of “mixed plaque’
is no longer encouraged)

, P1  Mild 1-100 <2 1-2 vessels with mild amount of

plaque

N P2 Moderate 101-300 34 1 -2 vessels with moderate
« Calcified plaque amount; 3 vessels with mild amount

of plaque
P3  Severe 301-999

N
|
~]

3 vessels with moderate amount; 1

vessel with severe amount of plaque

P4  Extensive >1000 =8 2-3 vessels with severe amount of

plaque




Plaque Burden Assessment

« CAC should not be used in isolation to account for non-calcified
plague burden.

* If there is discrepancy between the methods of assessment,
pick the one of higher severity.

 There is no need for the classifier “P” for CAD-RADS 0 cases.



Plaque Burden Assessment

CAD-RADS 0 => khéng phan loai P




Plaque Burden Assessment

CAD-RADS 1/P1
CAC (1-100)
SIS</=2

Visual: 1-2 nhanh
Co xo vira nhe




Plaque Burden Assessment

CAD-RADS 2/P2
CAC (101-300)
SIS 3-4

Visual: 1-2 nhanh
Co xo vira trung
Binh; 3 nhanh
Md nhe




Plaque Burden Assessment

CAD-RADS 1/P3
CAC (301-999)
SIS 5-7

Visual: 3 nhanh
Md trung binh;

1 nhanh md
Nang




Plaque Burden Assessment

CAD-RADS 4B/P4
CAC > 1000
SIS>/=8

Visual: 2-3 nhanh
Md nang




Modifier

Trong CAD-RADS phién ban 1.0 cé 4 yéu td bé tro (modifiers)

Trong CAD-RADS phién ban 2.0 c6 6 yéu t6 b6 trg (modifiers)
co thé duoc thém vao phan loai CAD-RADS:

— N: non-diagnostic: chi ra rang ky thuat hinh anh nay khéng
chan doan duoc

CAD RADS .0 CAD RADS 2.0

— HRP: high-risk plaque: mang xo vita cé nguy co cao (V-
vulnerable plaque)

— |: ischemia: thi€u mau cuc bd
—S: co dat stent

— G: coronary artery bypass grafts: m& bac cau ddng mach
vanh voi graft

— E: exceptions: ngoai |€

Yéu 6 b6 tro (maodifier) dwoc dat tén theo mirc d6 hep nhiéu
nhat bang cach s dung ky hiéu / (gach chéo). Vi du CAD-
RADS 3/S.

Cury RC. Published Online: september 22, 2022
https://doi.org/10.1148/ryct.220183
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High-risk plaque (HRP)

a) Voi héa lam tam (Spotty
calcium)

b) Dau hiéu vanh khan &n (napkin
ring sign): mot vang trung tam dam do
thap tiép giap voi long ddng mach vanh
va mot vung mé dam ddé cao hon “ring -
like” bao quanh vung trung tam nay (mfi
tén)

¢) Tai cau trac dwong (Positive
remodeling): Av/[(Ap + Ad)/2]
>1.1

d) Mang xo vira dam doé thap (Low
attenuation plaque): mang xo
vira khong voi héa < 30 HU.

Combination of two or more high-
risk features is necessary to
designate the plaque as high-risk
for CAD-RADS.

Cury RC. Published Online: september 22, 2022
https://doi.org/10.1148/ryct.220183
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High-risk plague (HRP)

BN dau nguc cap: HRP - nguy cd mac ACS cao haon, déc lap véi mirc
do hep (Pucher SB et al).

BN dau nguc 6n dinh: HRP — nguy co mac cac bién ¢ tim mach bat
loi cao hon (Wiliams MC et al, Ferencik M et al).

HRP — kha nang mac tdn thuong thi€u mau cuc bd dac hiéu cao hon
khi dugdc xac dinh bang FFR xam Lan.

HRP anh huong quan i BN



Ischemia ()

e CT-FFR (computed tomography fractional flow reserve — Du trit lwu
lvong phan doan duwa trén CLVT) va CTP (computed tomography
perfusion — chup CLVT twdi mdu) gang sirc: xac dinh rd hon y nghia
huyét dong cda tinh trang hep tir 50 dén 90% (CAD-RADS 3 va 4A).

* T6n thuong CAD-RADS 2 cling cé thé duwoc xem xét néu cd tinh trang
hep doan gan = 40%, bao gbm ca su hién dién cla cac dac diém mang
X0 vita cO nguy co cao.

Cury RC. Published Online: september 22, 2022
https://doi.org/10.1148/ryct.220183
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Ischemia (1)

Modifier | - Ischemia

Indicates that CT-FFR demonstrates lesion-specific
ischemia (< 0.75) or CTP reversible perfusion defect

Indicates that CT-FFR is negative for lesion specific
ischemia (> 0.80) or CTP shows no reversible ischemia

Indicates that CT-FFR (0.76-0.80) or CTP is borderline


https://doi.org/10.1148/ryct.220183

Ischemia (1)

. ; R - Stress CTP Rest CTP
Thiéu mau cuc bg co tim trong
mot vung phan bo cua dong Perfusion defect (+) Negative (-)
mach vanh dugc xac dinh

=> CAD-RADS 3 hoac 4/ I+

Nhoi mau co tim/ khéng c6 bang
chirng thieu mau cug bg trong Pa (s loniclateet S EeT s Daloiec(P)
mot vung phan bo cua dong
mach vanh dugc xac dinh.

=> CAD-RADS 3 hoac 4/ I-
Thiéu mau cuc b6 xung quanh

0.0
00

nbél,méu\ trdng mét vun phén , Perfusion defect (+) Perfusion defect (+)
g_o ﬁua déng mach vanh dugc xac
inh.

=> CAD-RADS 3 hodc 4/ I+

Cury RC. Published Online: september 22, 2022
https://doi.org/10.1148/ryct.220183
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Exceptions (E)

Bdc tach ddng mach vanh— Bat thwérng vi tri xuat phat dong
mach vanh

Phinh hoac gia phinh ddng mach vanh
Viém dong mach

RO dOng mach vanh

Chén ép ddong mach vanh tr bén ngoai
Di dang déng tinh mach

Cac nguyén nhan khac.

Cury RC. Published Online: september 22, 2022
https://doi.org/10.1148/ryct.220183
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Full Grading

Stenosis/Plaque/N/HRP/1/S/G/E

v’ Agatston score 100, SIS 6, hep long mach muiic d) nhe (25-49%) & doan
mid RCA, proximal LAD va proximal LCx, xao anh & mid LAD.

=> CAD-RADS N/ P3

v Agatston score 0, SIS 1, mang xo vira khéng voi héa & proximal LAD
kém tai cau truc du’o’ng Va dam do < 30HU gay hep long mach muc do
trung binh (50-69%). Xao anh nang & RCA.

=> CAD-RADS 3/P1/N/HRP

v’ Agatston score 0, SIS 0, cau ca hoan toan & doan mid LAD gay hep
long mach nhe (25 49%).

=>CAD-RADS 2/E



Full Grading

Cong cu ho trg: https://radathand.com/radiology-
calculators/cardiothoracic-imaging/cad-rads/

i a
|i‘“"\AD IH/\ND CASE BANK v  CALCULATORS ¥  INCIDENTALOMAS v  ON-CALL TOOLS  CONTACT

CAD-RADS Calculator (v. 2.0 = 2022)

Coronary Artery Disease - Reporting and Data System (CAD RADS ™), updated in 2022

Radiology Calculators App
B 52|  Mobile Friendly « Offline Access




Full Grading

What is the patient's status?

@ Acute chest pain Does the patient have any stents? Does the patient have any grafts?

@ Stable chest pain
@ Yes @ No @ Vs @ \o

What is the maximal degree of stensosis?

® 0% @ - 24% @ 25-49% Does the patient have any non-atherosclerotic causes of coronary abnormalities™?
50-69% 70-99% 100%
e o ¢ @ Yes @ No

@ Cannot evaluate due to motion or other artifacts
* Non-atherosclerotic causes of coronary abnormalities such as: Coronary dissection, Anomalous origin of the coronary arteries, Coronary artery aneurysm or pseudoaneurysm, Vasculitis,

How severe is the pl rden? : e ; ; :
ow severe is the plague burde Coronary artery fistula, Extrinsic coronary artery compression, and Arterio-venous malformation

. P1: Mild * (1-2 vessels with mild amount of plaque)
@ P2 Moderate t (1-2 vessels with moderate amount; 3 vessels with mild amount of plaque)

. P3: Severe § (3 vessels with moderate amount; 1 vessel with severe amount of plaque) Are either CT-FFR or CTP available?

. P4: Extensive amount 9 (2-3 vessels with severe amount of plaque)

@ CT-FFR®

* P1=CAC 1-100, or SIS <2

+ P2 = CAC 101-300, or SIS 3-4 @ cre

§ P3 = CAC 301-999, or SIS 5-7 .
@ Neither are available

9 P4 =CAC>1000,0rSIS=8

* CT-FFR: CT fractional-flow-reserve

Does the patient have high risk atherosclerotic plaques t (HRP)? Sl skioeaniel (l pert o

@ Yes @ No

t High-risk plaques have two or more high risk features which include
« Spotty colcifications Calculate Score

enuation plaque (less than 30 Hounsfield Units)
> remodeling Start Over

kin ring” sign




Full Grading

Stenosis / Plaque /N/HRP/1/S/G/E

Interpretation:

Total or sub-total coronary occlusion

CAD-RADS Score:

CAD-RADS 5/P4/HRP/S/G/E %

Recommendations:

Consider invasive coronary angiography, functional assessment (CT-FFR, CTP, stress testing, or invasive FFR), and/or viability
assessment. Recommend aggressive risk factor modification and preventive pharmacotherapy. Other treatments including anti-

anginal therapy and options of revascularization should be considered per guideline-directed care. %




TAKE - HOME MESSAGE

- CAD-RADS 2.0 cap nhat nam 2022.

- M&rc d6 hep (khong thay doi), tong ganh nang mang xo xira (thém
ma&i), yéu td bo nghia (thay doi/thém mdi HRP, |, E).

- Full grading: Stenosis/ Plaque /N/HRP/I1/S/G/E

- CAD - RADS |4 tai liéu song (living document), ti€p tuc thay doi
theo theo gian.



- CHAN THANH CAM ON )
QUY THAY CO VA BONG NGHIEP bA
LANG NGHE



	Slide 1
	Slide 2
	Slide 3: Target population for coronary CTA 
	Slide 4: Summary of the main changes for 2022 CAD-RADS update  when compared to the first version published in 2016.
	Slide 5: Segment Involvement Score
	Slide 6: Segment Involvement Score
	Slide 7: Segment Involvement Score
	Slide 8: Segment Involvement Score
	Slide 9
	Slide 10: CAD-RADS Reporting and Data System for patients presenting with stable chest pain.
	Slide 11: CAD-RADS Reporting and Data System for patients presenting with acute chest pain.
	Slide 12: Stenosis Grading
	Slide 13: Plaque Classification
	Slide 14: Plaque Burden Assessment 
	Slide 15: Plaque Burden Assessment
	Slide 16: Plaque Burden Assessment
	Slide 17: Plaque Burden Assessment
	Slide 18: Plaque Burden Assessment
	Slide 19: Plaque Burden Assessment
	Slide 20: Modifier
	Slide 21: High-risk plaque (HRP)
	Slide 22: High-risk plaque (HRP)
	Slide 23: Ischemia (I)
	Slide 24: Ischemia (I)
	Slide 25: Ischemia (I)
	Slide 26: Exceptions (E)
	Slide 27: Full Grading
	Slide 28: Full Grading
	Slide 29: Full Grading
	Slide 30: Full Grading
	Slide 31: TAKE – HOME MESSAGE
	Slide 32: CHÂN THÀNH CẢM ƠN QUÝ THẦY CÔ VÀ ĐỒNG NGHIỆP ĐÃ LẮNG NGHE

