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PANH GIA-PHAN MUC PO HEP
MACH VANH QUA CHUP MSCT

TS. BS. VANG KIEN DUQC
BVDK KIEN GIANG




NOI DUNG

= SO LUQC CAC MODE CHUP MSCT TIM MACH

» CAC PHUONG PHAP PHAN TICH HINH ANH PANH
GIA HEP LONG MACH

* DANH GIA MANG XO VUANGUY CO CAO

= PHAN PQ TON THUONG MACH VANH : Coronary Artery
Disease-Reporting and Data System 2022-CAD-RADs 2.0



https://pubmed.ncbi.nlm.nih.gov/35864070/
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Non-
contrast
CT

Contrast-
enhanced
CT
(CCTA)

CAC scoring

EAT volume

Lumen:
CAD-RADS

Anatomic

classification

Wall:

HRP features
PVAT attenuation

FFR:

Computational flow

Functional

dynamic or machine
learning techniques

CTPI:

Static or dynamic

IMaging acquisimions

under rest and stress

Epicardial AdipoTissue Volume

HRP High Risk Plaque
Perivascular Adipo Tissue



PANH GIA TOT MACH VANH MSCT CAN CO

YEU TO KY THUAT

CHUAN BI BN TOT: TAP NIN THO
DAM BAO CAC YEU TO KY
THUAT: CUONG PO TIA, THUOC
CAN QUANG

PHAN TiCH KET QUA

DANH GIA MANG X0 VUA

DANH GIA MANG X0 VUA
NGUY CO CAO

PHAN PO HEP

PHAN PO CAD-RADs



Disease initiation/ Plaque maturation/  ac.te coronary syndrome
Vulnerable plaque
Oxidation Plaque growth plaq

ADMA MPO Troponin T
Microalbumin Lp-PLA, Activity CK-MB
hsCRP

Calcium
Intimal Plaque puild-up Vulnerable  Stiffening

Inflammation thickening plaque wall Rupture Blood clot/Chest pain

Myeloperoxidase

Calcified Plaque Detected by CT

Leta Melaku & Addisu Dabi ,The cellular biology of atherosclerosis with atherosclerotic lesion classification and biomarkers 2021.
https://bnrc.springeropen.com/articles/10.1186/s42269-021-00685-w



https://bnrc.springeropen.com/articles/10.1186/s42269-021-00685-w#auth-Leta-Melaku-Aff1
https://bnrc.springeropen.com/articles/10.1186/s42269-021-00685-w#auth-Leta-Melaku-Aff1
https://bnrc.springeropen.com/articles/10.1186/s42269-021-00685-w#auth-Addisu-Dabi-Aff2
https://bnrc.springeropen.com/articles/10.1186/s42269-021-00685-w#auth-Addisu-Dabi-Aff2

A —mmmm 1CA

invasive IVUS/OCT|
honinvasive E— s

cMRI
CCTA

Intimal Intimal Pathologic Fibrous cap Thin fibrous cap Calcified nodul Fibrocalcific
thickening xanthoma intimal thickening atheroma atheroma aneanose plaque

0000009

\/ /]

Healing Erosion Thrombosis Stenosis
Asymptomatic Stable
Angina

Sandfort et al . Noninvasive Imaging of Plaque Progression . (Circ Cardiovasc Imaging.
2015;8:00-00.D0I:10.1161/CIRCIMAGING.115.003316.)



Coronary CT—lumen and wall

0090006

Morphology:
Calcified
Partially calcified
Non-calcified




A) 0% no disease wrtery plaques

B) 1—24% minimal plagque

C) 25—49% mild plague SEVERITY
D) 50—69% moderate plague OSIS

E) 7T0—99% severe plagque

F) 100% occluded
_ manner:

006000



PHAN TICH TREN WORKSTATION

Assessing coronary artery plagues

USING AXIAL IMAGING

Focus on the Coronaries.

Look at change in vessel Calibre.

Look for a drop in Contrast in successive slices.
onfirm with multiplanar reformatted images.




Stenosis grading—recommended techniques




Stenosis grading—not recommended

Good for complex anatomy/grafts




Assessing coronary artery plaques
EVALUATING PLAQUES WITH CURVED MULTIPLANAR RECONSTRUCTION




EVALUATING PLAQUES WITH CURVED
MULTIPLANAR RECONSTRUCTION




DANH GIA MUC PO HEP LONG
MACH (LUMEN)

Normal




1-24%

Minimal stenosis Minimal stenosis




25-49 %

Mild stenosis Mild stenosis

50-69%




70-99%

Severe stenosis




Occluded




DANH GIA THANH MACH

Coronary
Calibre
Contrast

Confirm MPR




Non-calcified

Non-calcified plaque

Vessel lumen narrowing
secondary to plaque with
no calcium.

Partially calcified

Partially calcified plaque

Contains both calcified and
non-calcified plaque.

Calcified

Calcified plaque

Plaque is
predominantly calcified



IDENTIFYING HIGH-RISK PLAQUES

Low attenuation plaque

Positive remodeling
< 30 HU = low attenuation plaque

The napkin ring sign

Spotty calcification
, ,

= 3 mm length and = 180 degrees circumference



Positive remodeling Positive remodeling

>10% = positive remodeling

Remodeling Index

Vel e ()t esion e Tai cau tric dwong tinh (Positive remodeling)

Reference diameter (RD)

= Thanh mach phinh ra tai vi tri mang xo vira

34mm

= Long mach c6 thé chwa hep nhiéu nhwng nguy
53mm CO cao
38mm

1

Remodeling index: 5.3/3.6 (average of proximal and distal RD) = 1.47



Low-attenuation plaque (necrotic core) Low-attenuation plaque:

» Mang xo vira c6 dam dé thap,
thworng:< 30 HU — rat giau lipid
(nguy hiém cao)

> M6t so tai liéu dung nguéng < 60
HU

<30 HU = low attenuation plaque

Low-attenuation plaque




Spotty calcification

p—

Spotty calcification

Voi héa lom dom (Spotty calcification)

= Céc 6 voi héa nho (<3 mm) ,
= Nguy hiém hon véi héa I&n, ddng nhat




Napkin-ring sign  Déuhiéu “Napkin-ring sign”

> Trung tdm gidm dam do, vién
ngoai dam hon

> La dau hiéu kha dac hiéu cua
mang dé v&

Napkin-ring sign







REPORT

LAD

Left mamn

. Diagonal
9 (D2)
Diagonal
(D1)
Circumfiex
bt
R-PLB . o

- marginal 1

(OM1)
Obtuse .
marginal 2
IS 5% (OM2)

SCCT 2025
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CAD-RADS™ 2.0 - 2022 Coronary Artery Disease-Reporting and
Data System: An Expert Consensus Document of the Society of
Cardiovascular Computed Tomography (SCCT), the American
College of Cardiology (ACC), the American College of Radiology

(ACR), and the North America Society of Cardiovascular Imaging
(NASCI).

» Phan do0 CAD-RADS (Coronary Artery Disease —

Reporting and Data System) — hé thong chuan hoa
bao cao va dir icu cho chup CT mach vanh (CCTA)

» CAD-RADS 2.0 (2022), hi¢n l1a phién ban cap nhat
duoc su dung rong rai trong 1am sang va nghién ctru:

https://pubmed.ncbi.nlm.nih.gov/36339062/
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Bang phan do CAD-RADS 2.0

CAD-RADS | Mirc d6 hep DMV Y nghia / Hwé'ng xtr tri

0 0% Khéng bénh mach vanh

1 1-24% Hep t8i thiéu — kiém sodat yéu td
nguy co

2 25-49% Hep nhe —theo dai, diéu tri noi
khoa

3 50-69% Hep vira — cdn nhac danh gia
chirc nang

4A 70-99% Hep ndng — can nhac can thiép

4B/ 5 Than chung / tac hoan toan  Nguy co cao — can thiép/tai tudi

mau



Phan D) CAD-RADs

Phién ban méi nhat dugc str dung 1a CAD-RADS 2.0
(2022)

Phan do tir 0 dén 5 duwa trén mirc d6 hep (0 = khong
bénh, 5 = tac hoan toan)

C6 modifiers danh gia tong mang xo vita (P1-P4),
thicu mau (I), va cac truong hop ngoai 1€ (E).

Gitp hwéng dan danh gia chirc niing, quan 1y nguy
co' va quyeét dinh can thiép sau CCTA.



<¢§§ Where?
*
it ldea
*o¢[]***] |ocation

Focal, non-calcified, lesion

Who?

Ideal
operator

[ I

* Accessible PCl center

* Available interventional
cardiologist (IC)

—— | ‘ :

* Available time

.

¢ Standard PCl equipment

L.

When?

Ideal
time

Diffuse, calcific disease

What?

Ideal
equipment

o

* Complex PCl center

[~ 1

* Complex PCl operator

[ ]

* Allocated time

-

* Complex PCl equipment




S

CROSS-SECTIONS
Lumen diameters based on proximal and distal
reference vessel cross-section from MPR

g |

Morphology: calcified
Length: 34 mm :
Diameter: 2.5 mm distal reference, Stent length

3.0 mm proximal reference using MPR
Optimal angle: RAO 35 CRAN 35

Standard 3D -
325% *
No Fiter -
MIP -
W/L: 1018 665 Heart

VR Ango MiP Stenosis: 1 - (2.2 = 39%

Segmented

1ot6 Lenathl: 34.0mgs
LD (1 i i
Angle s 3. TORHN
> | AP L R O ngiema




KET LUAN

e Yéu to k¥ thuat chup

* Phan tich hinh anh

 Xac dinh muc do hep va danh gia ton
thurong nguy co cao

» Gop phan phan tang nguy co. HoO tro danh
g14, 1én phuong an can thi€p mach vanh



XIN CHAN THANH CAM ON
QUY PONG NGHIEP
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