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Figure 2. Population-level ic burden of cardi lar disease and stroke in US adults, 2020 to 2050. Figure 3, Population-level ic burden of lar disease and stroke in US adults, by condition, 2020 to 2050,

Joynt Maddox et al. Circulation. 2024;150:e65-e88 Kazi D et al; Circulation 2024

Radiology

Future Trends in CT for Coronary Artery Disease:
From Diagnosis to Prevention
Rozemarijn Viiegenthart, MD, PhD
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CENTRAL ILLUSTRATION: Utility of Coronary Computed Tomography
Angiography in Coronary Artery Disease

_d Progression of Atherosclerosis >

No coronary artery Early, inflamed Non-calcified, Plaque rupture and Fractional flow reserve
disease coronary plaque rupture-prone acute and wall shear stress
coronary computed coronary computed coronary computed coronary add prognostic value
tomography angiography  tomography angiography graphy angiography graphy angiography coronary computed
can help effectively rule allows assessment of allows characterization Is a safe first-line tomography angiography
out coronary artery consequent changes in of high-risk features diagnostic modality in can help evaluate
disease adipogenicity in the emergency setting hemodynamics and wall
surrounding perivascular stress

fat, i.e., fat attenuation
index

Coronary artery Perivascular fat Low attenuation plaque  Assessment of coronary Wall shear and
luminography attenuation index artery disease fractional flow reserve
derived from coronary
computed tomography
angiography

Abdelrahman, K.M. et al. J Am Coll Cardiol. 2020;76(10):1226-43.
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Anh huéng ciia dong chdy va md hinh WSS ( Wall Shear Stress) tai
cac nhanh dong mach doi véi sy phat trieén mang xo vira dgng mach

Laminar Flow

Turbulent Flow Laminar Flow

Athero-prone Blood flow 4
region
‘Shear stress §

Laminar flow

Moderate shear stress
_— > 0\
3 S—4

Laminar flow
Turbulent flow
Moderate shear stress Low shear stress

@ VSMC Endothelial cell

' Foam cell Endothelial cell ® Calcification

© recorhaoe ’ Apoptotic cell e L ® oxtdL

Shifa Jebari-Benslaiman et al. Int. J. Mol. Sci. 2022, 23, 3346
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Clinical likelihood of
obstructive CAD?

Appropriate first-line test for
suspected CCS

Invasive coronary angiography

&,
Functional imaging
>50-85% : ‘ " '
PET/SPECT CMR  Stress ECHO
CCTA Functional imaging
Moderate ) ¢ OR "4
R = S
>15-50% @ '
PET/SPECT CMR  Stress ECHO
Adjust the clinical likelihood CCTA
" I 1o OR i
= aJlz e . -
. W :
Very low .
Defer further testin
=5% g
@Esc—

ESC Guidelines. European Heart Journal (2024) 45, 3415-3537
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CONG NGHE CCTA MO

Cac &ng dung phan mém danh riéng dé tang cuong
tw dong hoa viéc xac dinh mang xo vita nguy co cao
d3 xuat hién va cac cong nghé bao gém: FFR-CT, FAI
va lwe xé [én thanh mach (WSS) cho thay trién vong
hiéu dwoc ca y nghta gidi phau va sinh ly cdia mang
X0 vita va cai thién phan tang nguy co

Abdelrahman et al. CCTA: Clinical Uses to Emerging Technologies.
JACC VOL. 76, NO. 10, 2020
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SU’ PHAT TRIEN CUA CT TIM MACH
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*Stenosis eWall Shear Stress
Coronary *Plaque burden, CAC Coronary  Thkiadl
Anatomy *Plaque type TNV e *CT Perfusion

eRevascularization
planning

ePerivascular fat (FAI)

Non eStructural
coronary eElectrophysiology

eAnatomy
Preventive Al and ML ePhysiology

Care

Jonathan D. Dodd et al. radiology.rsna.org m Radiology: Volume 307: Number 3—May 2023
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Qualitative plaque stenosis categories

No stenosis Moderate (50-69%)

Qualitative compositional assessment - high risk plaque features

Napkin ring sign

Occluded (100%)

Figure 2.6.1 Multiplanar reconstructions and cross-sections of given stenosis categories. Figure 2.6.4 Multiplanar reconstructions and cross-sections of high-risk plaque features.

Madrton Kolossvary (2023). Atherosclerotic plaque imaging. Oliver Gaemperli . EACVI Handbook of Cardiovascular CT. P137-143. Oxford
University Press
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CAD-RADS 2.0-2022

Table 2
Different methods to categorize the overall amount of coronary plaque.

Overall amount CAC SIS* Visual*
of coronary plaque

Mild 1-100 <2 1-2 vessels with mild amount of
plaque

Moderate 101-300 3-4 1 -2 vessels with moderate
amount; 3 vessels with mild
amount of plaque

Severe 301-999 3 vessels with moderate amount; 1
vessel with severe amount of
plaque

Extensive 2-3 vessels with severe amount of
plaque
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CTA based Plaque Evaluation

Software makes it possible to quantify total plaque volume and
assess the burden of different plaque types (calcified, non-calcified,
low attenuation plaque...); excellent correlation with IVUS

FIGURE ¢ Plague Assessment

A Plaque analysis B Plaque regression

Artificial Intelligence Enabled
Quantitative Coronary Tomography
Angiography Analysis

Lipid-rich Plaque volume 466.5 mm?
Lumen Plaque burden 61.4%

*
A ’ Fibrofatty

Fibrous ’

Caicium

Spotty calcium
‘L2mm

Baseline

(A) Plaque characterization by coronary CTA. (B and C) Plaque volume regression (B) and progression (C) over 5 years. Ca = calcium; other abbreviations as in Figure 4

Serruys, P.W. et al. J Am Coll Cardiol. 2021,78(7).713-736 21

Michael J Gallagher (2023) . https://www.vumedi.com/term/ct/
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meDic  HAN CHE CUA VIEC TAP TRUNG VAO BENH MACH VANH (BMV) CO TAC NGHEN

Inflammatory risk and cardiovascular events in patients
without obstructive coronary artery disease: the ORFAN
multicentre, longitudinal cohort study LANCET 2024

Kenneth Chan*, Elizabeth Wahome*, Apostolos Tsiachristas, Alexios S Antonopoulos, Parijat Patel, Maria Lyasheva, Lucy Kingham, Henry West,
Evangelos K Oikonomou, Lucrezia Volpe, Michail C Mavrogiannis, Edward Nicol, Tarun K Mittal, Thomas Halborg, Rafail A Kotronias, David Adlam,
Bhavik Modi, Jonathan Rodriques, Nicholas Screaton, Attila Kardos, John P Greenwood, Nikant Sabharwal, Giovanni Luiqi De Maria,

e Bénh nhan cé BMV khong tac nghén
c6 thé cé nguy co’ cao

* Hau hét cac bién cd xay ra & bénh
nhan cé6 BMV khong tac nghén

* B6 1& co hdi diéu tri s&m hon!

With obstructive CAD

636 cardiac deaths
1450 MACE

Without obstructive CAD

1118 cardiac deaths
2857 MACE

Chan et al; Lancet 2024
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(theo ACC 21 va ACC 25).

(No) YES

See INOCA pathway
(2a)

Stable chest pain +

nown CAD*

il

Persistent symptoms

CCTA + FFR-CT

(FFR-CT for 240%-90%

stenosis)
OR
stress testing
(2a)

FFR-CT <0.8
OR

moderate-severe ischemia

(2a)

Nonobstructive Obstructive
CAD CAD
(<50% stenosis) (250% sten0515)

Evaluate adequacv of GDMT

—

High-risk CAD' or
frequent angina

Exercise ECG
(2a)

)

- MOd‘erate/ i
severe ischemia

Mild ischemia

No ischemia

CCTA (for selected prlor

2 H

revascularization)®

!
B

Figure 13. Clinical Decision Pathway for Patients With Stable Chest Pain (or Equivalent) Symptoms With Prior MI, Prior

Revascularization, or Known CAD on |

y Angi phy or CCTA, Includi

g Those With Nonobstructive CAD

CTA Imaging of Atherosclerotic Plaque ( ACC 2021 Redefines Know CAD)

Traditional CAD Threshold “Obstructive Stenosis “ (2 50-70%)
Old CAD Threshold

PK @K HOA HA|

HALF 75% 1.14s Can
LAD MIXED PL|

New CAD Threshold: “Non Obstructive Stenosis + “Obstructive Stenosis “
Updated Definition: Presence of Atherosclerotic Plaque

PK &K HOA HA|

HALF 75% 1.14s Can
LAD MIXED PL

LAD PLAQLE

No CAD= No Stenosis or Plaque

2021 AHA/ACC/ASE/CHEST/SAEM/SCCT/ SCMR Guideline for the Evaluation and Diagnosis of Chest Pain
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CARDIOLOGY. 77 \ 4 CARDIOLOGY. Search

Clinical Topics Latest In Cardiology Education and Meetings Tools and Prad

New Report From The Lancet Commission Calls for Reframing and
Redefining Approach to CAD

The Lancet Commission on rethinking coronary artery w®
disease: moving from ischaemia to atheroma

Sarah Zaman, Jason H Wasfy, Vikas Kapil, Boback Ziaeian, William A Parsonage, Sira Sriswasdi, Timothy J A Chico, Davide Capodanno,
Réisin Colleran, Nadia R Sutton, Lei Song, Nicole Karam, Reecha Sofat, Chiara Fraccaro, Daniel Chamié, Mirvat Alasnag, Takayuki Warisawa,
Nieves Gonzalo, Walid Jomaa, Shamir R Mehta, Elizabeth E S Cook, Johan Sundstrom, Stephen J Nicholls, Leslee ] Shaw, Manesh R Patel,
Rasha K Al-Lamee
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Napkin ring sign

Coronary stenosis severity prior to MI

154

Source: Hazard Ratio: 2.7
Poocled from 124 1 9.3 9
Ambrose ( = ; )
1988, Little d =0.01
1988, ’ g
Nobuyoshi
%01 | n HRP present
_/—’_/_J_I_
2 —— i
ident CO EveN o=
Incident COronary EveNts 0o & "
Identified by CT (ICONIC) Study = - d " -

Time Since Randomization, mo
>70%

Stenosi

S« | SCOT-HEART Trial

» Patients w/ Nonobstructive CAD +
Low HU >4% Plaque Burden 1t M
Risk (HR: 6.6, p=0.003)

50-70%
Stenosis

22%

<50% Stenosis

Source: Chang JACC 2018.71:2511-22
Source: Puchner JACC 2014:64:684-692., Ferencik JAMA Cardiol 20183:144-152 , Williams Circulation 2020:141:1452-1462

>>> The relative risk of high-risk plaque (HRP) for short-term MACE within the ED # 30 times

Rydzinski Y et al. Coronary CT Angiography for Acute Chest Pain in the ER. J Am Osteopath Coll Radiol 2017; Vol. 6, Issue 2



CONG TY TNHH Y TE HOA HAO - PHONG KHAM DA KHOA
(Tén cit: TRUNG TAM CHAN DOAN Y KHOA - MEDIC)
“ 254 Hoa Hio, P.4, Q.10, TP. H6 Chi Minh
DT: 028.39270284 - 028.39272136, Mall: hoahao254@medic.com.vn
QR code két qui chim bénh én clia quy khich, Medic khong chiu tréch nhiém néu quy khich cung cip QR code cho nguin khic,

QRCode két qua z
PHIEU KHAM BENH Ml“lllm

PHONG KHAM TIM MACH
Trwong hop LS:

Nam sinh: 1979 - Nam
bT: 0903775737

- 45M, Mét turc nguc, chong mat
S6 thé BHYT:

Tim va tii app "Medic Hoa Hao"
dé ding ki kham nhanh hon

-NGAY 18/10/2024

Ho tén:
Dia chi: 65/18/9 Puong S6 5, P. Binh Hung Hoa, Q. Binh Téan, Tp. Hcm
Nghé nghiép: the dién

-NGAY 19/09/2024
-NGAY 04/09/2024

Huyét dp - Mach: 136/85-94 Cao: 162 cm; Nang: 69 kg; Nhiét dé: 37°C

Tién sir bénh: THA, BENH MACH VANH,THCS, DPANG DIEU TRI BV GIA AN VDD

Ly do di kham: TAI KHAM

Lam sang: MET TUC NGUT, CHONG MAT/ BO BIEU TRI 8 THANG

Chan doan so bé: HEP 50% DIAG, 25-49% LAD I1 ( BV GIA AN 10/2022), VDD, RLVM, , CKD = 110

-NGAY 12/08/2024
-NGAY 10/08/2024
-NGAY 14/12/2023

CHI DINH:
1. SIEU AM (1): SA Tim Mau ;
2. DIEN CHAN POAN (1): bién tam dé (ECG) - NGAY 26/09/2023
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: - NGAY 26/07/2023
TONG SO XET NGHIEM: 14 \
- NGAY 26/06/2023
NFS (C.B.C) GGT HbA1C nscre 4,95 ’
Glucose (Random) eGFR (D Loc Céu Than) | Triglycerides 2. 88 £ Dimer - NGAY 22/06/2023
AST (SGOT) Uricacid 8,2 ’ LDL.C 4.12 -NGAY 28/04/2023
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CHI DINH BO SUNG: (Hoa don dién tir phat hanh tw dong. C6  Ngay 10 thang 08 nam 2024 - 10:39 3
........................................... sau 5 ngay. Tra :{lr:d:xn web hoiic app Bac si - NGAY 24/03/2023
———— /> -NGAY 31/10/2022
PD. NGUYEN THI HONG e Ty ?
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LICH SU KHAM BENH

MET TUC NGU'C. CHONG MAT

MSCT Mach vanh (8/2024):
Hep 90% RAMUS, 80-90% LCXII,
50-60% LADI- LADII

L}

Bo diéu tri 8 thang

PIEU TRI NOI KHOA ( STATIN,
..) > HET PAU NGUC. LS ON
PINH

Hep 50% Diag, 25-49% LAD II,
20-30% LADI (10/2022)

DPAU NGUC.
Hep 50% Diag, 25-49% LAD II,
20-30% LADI (10/2022)
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CT-FFR, FAI Analysis Report-MEDIC-United Imaging J mrcing

RSHCM

Left circumflex artery(LCX): The FFR measurement value is 0.74. The first stenosis is located at mdLCX with Severe stenosis and Noncalcified

FFRCT-LCX =0.74, AFFRRI: 0.21 B
FFRCT-RI =0.73, AFFRRI: 0.17

FAI- LCX : -65.5 HU

FAI- LAD: -66.9 HU

. . UNITED IMAGING g
1% System configu ¢ 55 ¥ @ &0 o
SEGMENT 40% 0.75s Cardiac 0.5 CE . < 9 BX 2 1 g Il

$¢ Custom Measurement = @

Al-assisted FAI Analysis Result G\

RCA 10 ~ 50mm
3407.60mm*® ® -80.37HU
Origin ~ 40mm
651.26mm*

Origin ~ 40mm

2.51mm 577.48mm*

Customized FAI-1 £

LM

LAD

-30Hu

v | Overlay Information |v| All Graphics (C) |v| Centerline Probe |v| FAI Pseudo-color
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MEDIC >  Viém c6 thé dan dén su phat trién, tién trién va v& mang xo vira

>  FAI bat thwéng phéi ho'p véi nguy co’ cao dang ké cho NMCT

Healthy vessel Early inflammation Chronic inflammation

)

adverse
PVAT i
~ remodelling |

“ -

" Intracellular lipid accumulation < Intracellular lipid accumulation |, Intracellular lipid accumulation

1 Lipid/water balance { Lipid/water balance { Lipid/water balance
Minimal fibrosis & vascularity Low fibrosis & neovascularization /M Fibrosis & vascularity

/ Tissue homogeneity 7 Tissue homogeneity { Tissue homogeneity
FRP: LI

E.K.Oikonomouetal. European Heart Journal (2019) 0, 1-15

-190 HU [ -30HU

Vessel | |
Perivascular fat

Non-perivascular fat

www.thelancet.com Vol 392 September 15,2018
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71F, DPTNOD,
FFRCT- LAD= 0.65
FAI- LAD= -70 HU

71F, DPTNOD,
FFRCT- LAD= 0.65
FAI- LAD= -70 HU
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Li et al. Insights into Imaging (2024)15:151
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ORIGINAL ARTICLE Open Access

MEDIC

o ®
Coronary CTA-based radiomic signature of ==
pericoronary adipose tissue predict rapid
plaque progression

Yue Li', Huaibi Huo', Hui Liu', Yue Zheng', Zhaoxin Tian', Xue Jiang', Shigi Jin', Yang Hou?, Qi Yang®,
Fei Teng™ and Ting Liu"™

« Su tién trién nhanh chdng clia mang xo vita (RPP) c6 thé dwoc dw doan bai phan tich dac
diém md mé& quanh mach vanh/CT > cai thién dang ké dw doan RPP so v&i cac dac diém

|lam sang va mang xo vita.

« Thé tich mang xo vita, dwdng kinh hep va chi sd suy gidm md m& FAl dwoc xac dinh 1a cac

yéu t6 nguy co’ dé dw doan sy tién trién nhanh chéng ctiia mang xo vira .

Li et al. Insights into Imaging (2024) 15:151



o
NDOAN 1~
Caa Hiny,

©) L7
a2 Y

. ® 2% UNITED H
g) IMAGING WU

RSHCM

MEDIC

Importance of standardization in quantitative PVAT imaging
Need for large-scale, multi-ethnic outcomes cohorts linking CCTA with outcomes

@ ESC European Heart journal (2023) 44, 38273844 SPECIAL ARTICLE PVAT as a source Of lmagl ng biomarke s
European Society https://doi.org/10.1093/eurheartj/ehad484

of Cardiology Vascular biology and medicine

Vascular inflammation Quantify vascular inflammation using CT

Perivascular adipose tissue as a source of faf athenuafion index: (FAL) Scone
th t. t t d I, " I b, k Vascular PVAT FAI| Score
erapeutic targets and clinical biomarkers _wall 1 Al frdesting o -

A clinical consensus statement from the European Society of
Cardiology Working Group on Coronary Pathophysiology and 60
Micro-circulation
Charalambos Antoniades ©® '#, Dimitris Tousoulis ® 2, Marija Vavlukis ® .t } 40
Ingrid Fleming ©® *, Dirk J. Duncker®, Etto Eringa®, Olivia Manfrini ® 7,
Alexios S. Antonopoulos ® "2, Evangelos Oikonomou?, Teresa Padré®?, 20
Danijela Trifunovic-Zamaklar'®, Giuseppe De Luca ® '"'2, Tomasz Guzik'>"4,
Edina Cenko’, Ana Djordjevic-Dikic‘s, and Filippo Crea'®

0

70 8 90
Age (years?

----- 90th percentile = = 25th percentile
- = 75th percentile ---- 10th percentile
— 50th percentile
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(Classifying patients into “actionable” risk categories:
the Al-Risk classification)

MEDIC

Clinically-Indicated CCTA

|
v v v

No CAD Minor CAD Obstructive CAD

I +/- Revascularisation

'

FAI-Score/Al-Risk calculation
Absolute risk-guided

v
management based 3

on clinical guidelines |
(using Al-Risk only)

Inflammation- 75:'89: centile for LAD and/or 290" centile for LADand/or
guided 75 -89 centile for RCA and/or >90™ centile for RCA
2 95 centile for LCX

Start or intensify treatment Consider additional treatments
(e.g. statins) (e.g. colchicine)

Lifestyle changes

management
(u sin g EAIl Scor e) Lifestyle changes Start or(l:t:r;:l:; '::;atmom Consldc(r:':‘dclm:l::)atmoms
Al-Risk Classification: Low/medium risk Very high risk

L O e

Then act based on current clinical guidelines

(CV risk management)
Chan et al; Lancet 2024
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Individuals without obstructive CAD Patients with obstructive CAD Quantitative plague assessment does not
— Very high: HR(95% Cl): 4-56 (3-17-6-56), p<0-001 — Very high: HR(95% CI):3-96 (2-52-6-24), p=0-001 improve the prognostic value of Al-Risk
— High: HR(95% CI): 2-07 (1-34-3-20), p=0-001 —— High: HR(95% Cl). 1-75 (1-01-3-03), p=0-045
— Low/medium: Reference — Low/medium: Reference CP/NCP-adjusted Al-Risk Classification
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30 40 50 30 40 50 30 40 50
Age (years) Age (years) Age (years)
~ Vessel FAI-Score Percentile of Coronary Inflammation for Age and Gender
Left Anterior Descending Artery 4.6 89th percentile
Left Circumflex Artery 7.8 99th percentile
Right Coronary Artery 2.7 53rd percentile
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(FFR- Fractional Flow Reserve)

MEDIC

Proximal
Pressure (Pa)

Distal
Pressure (Pd)

FFR N
FFR= Distal Coronary Pressure (Pd) r P, '
~ Proximal Coronary Pressure (Pa) LA AL ALAR AL lix“ f4gARRA AR
‘ ‘ . I I | l I l 18 I[ I‘ ‘l’ ‘ ‘l‘t‘ N‘ Wik H]N | | 1‘“%"‘51\‘“”.“
(During Maximum Hyperemia ) ' ' ‘ mmmm l ] I l I i ‘\m\&m‘m‘m% % ‘l% i ' ‘ \ ' ‘ ‘ \ \
R m— 111 —
P,/ P,=601/85 !
FFR=0.71 "o Py

Tén thwong hep déng mach vanh c6 FFR < 0.75 c¢6 kha nang gay
thiéu mau cuc bd co tim va nén duoc tai twdi mau.
FFR Can dung chat dan mach tdi da.
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PHAN SUAT DY TRU LUU LUQONG DMV BANG CT (FFR- CT)

uAl Discover® — FFR

MEDIC

i United Imaging

Al-Based Analytics System of Fractional Flow Reserve ""' e

Derived from CCTA

CT-FFR Technical Schematic Diagram o

Time # 1 minute

] 3. Vascular structure
1.Patient CCTA data 2. Coronary segmentatlon parameter extraction

5. CT-FFR-based Mesh Rendering 4. Output CT-FFR results

Time # 1-2 minute
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Cardiac CTA/ FFR-CT 2021 AHA/ACC/ASE/CHEST/SAEM/SCy 1/
MEDIC / SCMR Guideline for the Evaluation and Diagnosis
of Chest Pain: A Report of the American College
- " of Cardiology/American Heart Association Joint
B Cardiac CTA Committee on Clinical Practice Guidelines
<40% 40-70% 70-90% >90%
'

e FFR-CT < 0.75

v

Med Rx

Invasive Cath

2

FFR-CT : 0.75-0.8 - Delta FFR-CT > 0.12 &> Xem xét can thiép mach vanh
(Cury RC et al. JCCT 2022.)
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A FFR-CT = FFR-CT proximal - FFR-CT distal

- FFR-CT, : do trudc vi tri hep 2cm

roximal *

- FFR-CTy;,, : do sau vj tri hep 2cm

« AFFR-CT cao c¢6 lién quan dén nguy co tén thwong do ACS cao hon & ngudi FFR-CT < 0,80.

« AFFR-CT la mét chi s6 cta qua trinh tai thdng mau sém va cho thay rang AFFR-CT >0,13 ¢6
lién quan dén sy gia tang ty 1& tai thdng mach trén ICA & bénh nhan bj tbn thwong tdc nghén va
FFR-CT < 0.80.

S. Yang, B.-K. Koo / Journal of the Society for Cardiovascular Angiography & Interventions 3 (2024)
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MEDIC
R I Shear Stress in Turbulent Flow
s _—— _ . .du
radius For a viscous flow, shear stress is given by ¢, = Ma, |
r=0-.1 - For a turbulent flow, shear stress 1, = I]Z—: —
_b'OOQt Where 1, = shear stress due to turbulence =~ .= = /—. _; 2
viscosity & it T
(1) nf eddy viscosity
2 oV W, S Z—: = average velocity at u distance y from boundary
W or In case of turbulence flow, the total shear stress at any point
is the sum of viscous shear stress and turbulent shear stress
du du
SRR
% 43:9 % 3 Coefficient of friction in terms of shear SM
_= 5

f — ﬂ Laminar flow Turbulent flow
pv?

« high WSS |

O dang don gidn nhat, WSS cé thé dugc dinh nghia 1a luc ma sat tac

dong Ién cac t€ bao n6i mdé thanh mach mau.

DaGi vdi trudng hgp don gian nay, WSS la tich cua do nhét (u) va téc

- — saparation regions o d(f)‘ x€ , con dudc goi la toc db bién dang hoac do dbc van téc gan
thanh mach (ov/ar).

zZ—

“ " *< low oscillating WSS

wall shear stress
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High Coronary Shear Stress in Patients

With Coronary Artery Disease Predicts
Myocardial Infarction
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CENTRAL ILLUSTRATION High Wall Shear Stress Predicts Myocardial Infarction
A wssll°> B
1.00 - _‘I Stratified logrank test p = 0.012
45
4 0.95 -
Upstream 35 ®
5 / Total Lesion .g
A/ '3 £ o090-
_ Downstream "3
™ \Z 25 ¢
y = 0.85 -
’/é*x iy 2 E
Proximal Third Q\J e >
Middle Third _ 0.80 4
Distal Third 1
0.5 0.75 -
0 0.0 0.5 1.0 1.5 2.0 2.5 3.0
ba Time (Years)
=== WSSprox $4.71 Pa —— WSS >4.71 Pa
Kumar, A. et al. J Am Coll Cardiol. 2018;72(16):1926-35.

FIGURE 1 Incremental Prognostic Value of WSS, Over FFR for Vessel-Related

Myocardial Infarction

Chi-Square
I

P = 0.045

FFR

FFR + WSS, oy

FFR = fractional flow reserve; WSS,q = wall shear stress measured in proximal seg-

ments of lesions.
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FIGURE 2 WSS Maps With and Without Myocardial Infarction

A WSS g 5 B WSS gm 5

45 U pstream 45

Lesion

Upstream 4 4
Lesion
Downstream
3.5 =4 3.5
Downstream
13 -3
WSSprox = 1.43 Pa

12.5 -42.5

12 -2

WSS;rox = 712 Pa &

\ 15 \ 1.5

_ 1 3 1
0.5 ! 0.5

0 0

Pa Pa

(A) Color-coded wall shear stress (WSS) map from a patient with high wall shear stress measured in the proximal segment of lesion (WSS;,o,) who had a vessel-related
myocardial infarction. (B) WSS map from a patient with low WSS« who did not have myocardial infarction. Pa = Pascal.
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International Journal of Cardiology 370 (2023) 356-365

Contents lists available at ScienceDirect

International Journal of Cardiology

T .._a.., s

S
ELSEVI

ER journal homepage: www.elsevier.com/locate/ijcard

Coronary artery plaque rupture and erosion: Role of wall shear stress
profiling and biological patterns in acute coronary syndromes

b b
3

Giulio Russo ™%, Daniela Pedicino ™" ', Claudio Chiastra®', Ramona Vinci®
Maurizio Lodi Rizzini“, Lorenzo Genuardi®”, Mohammad Sarraf®, Alessia d’Aiello ™",

Marco Bologna ', Cristina Aurigemma ™", Alice Bonanni *", Antonio Bellantoni ™",

G. Russo et al. International Journal of Cardiology 370 (2023) 356—-365
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Very High WSS
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a) Mang xo vita khéng 6n dinh vdi vé xo nguyén ven (IFC),

b) Mang xo vita khdng 6n dinh védi vd xo bij v& (RFC),

c) Hinh nay tom tat cac giad thuyét thic day bat ngudn tir ca tai liéu hién cé va dit liéu xuat hién tir nghién ctu nay.

Cac gid tri WSS cao hon (bang b va c¢) thudng lién quan dén su tang biéu hién cha cdc phan tl lién quan dén sy phan hay
mo lién két, twong tac té bao va dé bam dinh cuta té bao, co mach va viém.

G. Russo et al. International Journal of Cardiology 370 (2023) 356—-365
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* WSS cao cé vai tro trong viéc v& mang xo vira va cé thé diéu chinh sy biéu hién

clia mot so gen.

« Khdng chi cai thién viéc xac dinh mang bam dé bj tn thuong va phan biét IFC voi

RFC ma con hudng dan quyét dinh diéu tri.

* Cac mang xo vita mach vanh khac nhau cé WSS khac nhau va cac moé hinh phéan

tlr khdc nhau va cé thé cé mai lién hé chat ché gitra chung.

G. Russo et al. International Journal of Cardiology 370 (2023) 356—-365
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veoc  HINH ANH CT PHAN TU BE PHAT HIEN SOM XO VA DONG MACH

Chup CTA mach vanh gitup danh gia giai phau mang xo virta va théng tin chirc ndng trén mach mau thdng qua suy

ludn dac diém giai phau vd: viém va voi héa dang I6m dém.

Nhirng tién bd gan day trong cac phwong phap danh gia tién trién cdia bénh khéng xam Ian bang PET va
CTA, lam ndi bat cach cac phwong phap nay co thé cai thién phan tang nguy co va cudi cung mang lai

loi ich cho bénh nhan mac bénh déng mach vanh.

PET-CT v&i 18F-FDG (fluorodeoxyglucose), mét chat danh dau phdng xa duoc hap thu bdi cac té bao viém hoat

dong trao d6i chat, da cho thay tiém ndng trong viéc xac dinh nhirng mang xo vita bi viém, dé bi tén thuong.

Gan day hon, cac chat danh dau phong xa méi nhu dwdi dang 18F-NaF (natri florua) dwoc két hop vao
hydroxyapatite dwoc hinh thanh trong cac khu vue vi véi hda cho thay d6 chinh xac chan dodn day hira hen trong
viéc xac dinh ca hai tdn thwong mach vanh thi pham va phinh déng mach chd bung vai di lvc cao véi thanh mach

va co tim hap thy toi thieu. Oikonomou et al . Arterioscler Thromb Vasc Biol. 2019;39:2207-2219
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Advances in the Assessment of Coronary Artery Disease
MEDIC Activity with PET/CT and CTA

Jacek Kwiecinski *¥, Rafal Wolny **({, Alicja Chwala ! and Piotr Slomka 2

18F-Sodium Fluoride Coronary PET Imaging

« Cac mang xo vira débng mach khong chi dwgc dac trwng béi mo viém
ma con c6 cac qua trinh voi hoa tién trién
« Diéu nay cho thay rang su hap thu 18F-NaF cung cap cac thong tin khac nhau,

lién quan dén mang vdi hda hoat déng trao ddi chat va phat trién vi voi hda.

Jacek Kwiecinski et al. Tomography 2023, 9, 328-341
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18F-NaF Uptake and Adverse Plaque Morphology

Coronary disease activity on 8F-NaF PET:
the only predictor of fatal or non-fatal Ml

(independent of calcium score, coronary artery lumen stenosis,
risk scores & co-morbidities)

CMA 0.00 CMA 0.97 CMA 14.76
No Activity Low Activity High Activity
(CMA=0) (CMA 0.01 to 1.56) (CMA > 1.56)
No Ml on follow up Intermediate risk 8-fold risk of future Ml
Continue medical therapy Close Observation Intensify Therapy

Jacek Kwiecinski et al. Tomography 2023, 9, 328-341
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1.  Chan doan BMV d3 chuyén tlr ki thuat xdm 1an sang khéng xam lan

2. Thay d6i mé hinh tr ddnh gid mirc dd hep mach vanh chuyén sang danh gid toan dién hon vé
thanh phan mang xo vita mach vanh va chlrc ndng clia né nhu tinh trang viém ( FAI, PET/CT 18F-
NaF ) va huyét dong ( FFR-CT, WSS).

3. CCTA c6 d6 chinh xac cao nhat dé phat hién mang xo vita mach vanh hodc hep (va la xét nghiém
duy nhat da duwoc chirng minh 13 cdi thién két cuc clia bénh nhan), va xac dinh tén thuvong mach
vanh anh huwdng cé y nghia vé huyét dong ( FFR-CT, WSS) giup lam gidm can thiép mach vanh
khong can thiét,

4. MOt thach thirc van 3 hau hét bénh nhan cé BMV khodng tac nghén va nguy co bién c6 cap trong
nhém nay van khéng déng nhat

5. Kha nang phat hién viém mach vanh (théng qua FAl) d3 dugc chirng minh |a cai thién tién lwong

va noi 1én nhu mot yéu td quan trong trong quan ly bénh nhan cé nguy co mac cac bién c6 BMV
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