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Phan loai Bénh co’ tim khong TMCB

/ \

PRIMARY SECONDARY
CARDIOMYOPATHIES CARDIOMYOPATHIES
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Fr Currenr Cardiology Report, Springer Nature ISSN 1534-3170
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|.Muc tiéu nghién ctru

- Danh gia kha nang chan doan Bénh tim khéng do thiéu mau cuc bd
cua Chup cdng hudng twr tim.
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I.Vat liéu va Phwong phap nghién ciru ’

« T4t ca bé&nh nhan chan doan Bénh tim khdng do TMCB dwoc chup MRI
tim tai MEDIC TP.HCM tr 10.2020-04.2023

* Phwong phap nghién ctru; mé ta hang loat ca.
- May GE Explorer 1.5 Tesla, phdn mém CVI 42 version 5.13.10

« Chat can tlr Gadolinium, biét dwgc Gadovist 1mmol/MI, non-ionic, phan bo
nhanh & khoang gian bao

« Céac chubi xung: : Axial FIESTA, SA cine, 4C and 2C cine, mapping T1,
mapping T2, Double, IR FSE T1, Triple IR FSE T2, myocardial perfusion
imaging TI, LGE-MRI.
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ll.Vat lieu va Phwong phap nghién ctru
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lll.LKét qua ’

» 185 bé&nh nhan tr 10/ 2020 dén 04/ 2023. Trong s6 d6 88% la bénh co
tim nguyén phat va th&r phat, 12% la viém co tim.

* 87 bénh nhan bénh co tim phi dai,

* 42 bénh co tim gian né,

e 22 bénh viém co tim,

* 12 bénh co tim kém biét hoa,

* 8 bénh nhan bénh co tim thdm nhiém dang bot,

* 6 bénh co tim do loan nhip,

« 5 b&nh nhan loan san that phai gay loan nhip,

* 1 bénh nhan bénh Fabry, 1 bénh nhan tham nhiém mé& that phai.
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I.Két qua

Cardiac MRI Results from 01/2020 to 04/2023

n=243

m Myocarditis

® Ischemic heart disease

Primary Cardiomyopathy

Ischemic heart disease and
Primary Cardiomyopathy
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Bénh co tim phi dai
( Hypertrophlc Cardlomyopathy )

LV hypertrophy not explained
by abnormal loading conditions

Phenocopies:
Metabolic
Storage |
Mitochondrial

Unknown | Neuromuscular |
|

: . ~25-30%
MYBPC3 | S

Phi dai that trai khdng gidi thich dwoc do
tang ganh bat thuwong ( The Heart 2022 )
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Cin nguyén: dét bién given 40-60%
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Dai thé ( The Heart 2022 ) Vi thé: t€ bao co tim phi dai, sap x€p vo trat tw
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Phan loai theo hinh dang vach lién that ,

Jae K.Oh et al. The Echo Manual. 2019
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Sieu am tim 2D-color Doppler

Phé h& van 2 Ia mau xanh va pho budng téng that trai mau dé
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Bénh co’ tim phi dai lién quan mom va thanh trwéc
Bénh co’ tim phi dai lién quan mom
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Cac thi chup Bénh tim
~ > o4 thiéu mau
Cong hwong twr cuc bé

Bénh co
tim khdng
thiéu mau
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Vi tri ngam thuoc muén & viém co’ tim va
cac bénh co tim khac
LGE Pattern

Ischemic Non-lschemic
Coronary territory related Non coronary territory related

Hypertrophic
Cardiomyopathy

@ @ (o

Non-Transmural Ml  Dilated Cardiomyopathy Amyloidosis

. . (.ou‘mnm INTVERST Y
‘ Cardiov ascu( (. ( Giﬂ

New'lori( Presby( rl

Transmural MI Myocarditis

3

VAT RATIORAL MEATT ASECOATION

% =gty -~
L 7 ‘:: - \*’ 27™ ASEAN FEDERATION OF CARDIOLOGY CONGRESS Cardiology at the crossroads: Challenges and Opportunities | Hanoi. 03-05.11.2023




Céng huwdng tr trong bénh co’ tim phi dai

Khao sat phan bb vi tri phi dai co’ tim

D6 nang phi dai

Phat hién phinh mém tim dé hon siéu am tim

Xac dinh dac diém mé co tim ( tissue characterization )
Do EF chinh xac hon siéu am tim

Khao sat hinh anh co tim ngam Gadolinium thi muén ( LGE ) phat hién vung co tim bj mé
xo thay thé.

Native T1 va wéc lwong thé tich dich ngoai bao (ECV ) tdng nhe do xo héa mé ké
Khao séat twdi mau cé thay khiém khuyét & trang thai nght va gang strc vai Adenosin

Khao sat giai phau vach lien that, bd may van 2 1& & bénh nhan cé chi dinh lam tha thuat
xam lan cat vach lién that.

Dual energy CT in Cardiovascular Imaging, Patricia M Carrascosa, 2015
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Céac yéu to tién lwong Bénh co’ tim phi da’
(ACC Dec 08, 2022 )

« Genotype ( Kiéu gene )
« Biomarkers ( Cac chat chi diém sinh hoc: BNP, NT-pro BNP )
 Imaging ( Hinh anh hoc ): SAT, MRI
« HCM risk-SCD scores ( Banh gia nguy co dot tte trong 5 nam)
Tubi
Maximum LV wall thickness> 30mm
Kich thwdc nhi trai
Chénh ap LVOT
TC gia dinh dét tw
Nhip nhanh that khéng tri hoan ( > 3NTT that lién tuc )
Ngéat khéng giai thich dwoc
- Dual energy CT in Cardiovascular Imaging, Patricia M Carrascosa, 2015
(3)
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Céac yéu to danh gia nguy co’ dot tir trén MRI’

 Late Gadolinium Enhancement > 15%
 Maximal LV thickness > 30mm

* LVEF< 50%

» Apical aneurysm

Raymond H. Chan et all, Circulatin 5 August, 2014
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Ca lam sang 1: bénh co’ tim phi dai

» B&nh nhan niv, 59 tudi, khéng
TC THA, kham bénh vi kho tho
khi gang strc va choang vang
khi doi tw thé.

wad ® SAT: LVDd= 39mm, IVSd=

20mm, EF=64%, tac nghén
LVOT, gradient max=64mmhg
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CINE-4 buong do dac kich thwérc,
co bop buong tim

TRAN THI ¥

-

-
»
1: 24.92 mm

Phi dai vach lién that:IVS=24mm Giam dwong kinh LVOT=6mm
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Khao sat ngam thuéc muén ( LGE )

TRAN THI HA F

2020-12-25
20/5/1
HR 79

2D MDE 2 RR
2D MDE 2 RR

Ngam thuéc muén giira vach lién that va thanh sau that trai do xo’ héa
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Ca lam sang 2: bénh co’ tim phi dai

lhh [ o J
AR

Bénh nhan nam 33 tudi, mét khé thé khi leo cau thang
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Calam sang 2

Chuoi xung FIESTA CINE do dac kich thwéc buong tim va be day thanh that
trai: thé Reverse Curve ( type Il), ché day nhat 28mm
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Calam sang 2: LGE ( +)

CAD TRUNG NGHIA M

PK DK HOA HAO - MEDIC
GE MEDICAL SYSTEMS
2023-01-31 SIGNA Explorer
20{4/1 2023-01-31
2214

D 505.00
TR 7.50
TE351
1350.00

20 MDE 2 RR
zoom 2.1/3.1 px/mm (ViewStzeAdjusted)

Khao sat thi muén: ngam thuéc bat thwérng gitia
thanh, vung trwéc vach va giira.
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Do native T1 va the tich dich ngoai bao

(3)
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Ca Iam sang 3: Benh co’ t|m phi dal thé m

]
'mm (ViewSizeAdjusted)

Chuoi xung FIESTA CINE: phi dal LGE: xor héa ving mom
wu thé mém

&)
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Vai tro cua MRI trong viém co’ tim ’

1.Khao sat hinh thai va chirc ning cac buong tim ( Morphology
and Function ).

2.Dac diém mé co tim ( Tissue characterization )
Phu né: T2 weighted CMR, tang ti s6 tin hiéu co tim/co van ( Sl ratio )

Tang twdi mau; Early Gadolinium Enhancement ( 2-3 phut sau bom
Gadolinium )

Hoai tr va seo: Late Gadolinium Enhancement ( 10 phut sau bom
Gadolinium )

)
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Chan doan viém co’ tim

2018 Lake Louise Criteria

Myocardial Edema
(T2-mapping or T2W images)

Main
Criteria

Non-ischemic Myocardial Injury
(Abnormal T1, ECV, or LGE)

CMR Image Examples

Regional or global increase
of native T2

Regional or global increase
of T2 signal intensit

Regional or global  Regional LGE
increase of ECVY  signal increase

Regional or global increase
of native T1

Pericarditis
(Effusion in cine images or
abnormal LGE, T2, or T1)

Systolic LV Dysfunction
(Regional or global wall
motion abnormality)

Pericardial effusion

Hanoi. 03-05.11.2023




Chan doan viém co’ tim

Lake Louise Criteria

Regional or global signal intensity increase in T2

Increased myocardial early enhancement ration between
myocardium and skeletal muscle in T1 with gadolinium.

>1 focal nonischemic LGE
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Ky thuat méi cua MRI trong viém co’ tim
Mapping T1 va T2

Dark-blood T2W

= *‘_ - DI

.

.\_‘\_ -
T1 mapping




Tiéu chuan chan doan viém co’ tim
cl va moi

Original Lake Louise Criteria Updated Lake Louise Criteria

Diagnostic Target (Any 2 out of 3) (Any 2 out of 2)

Myocardial Edema T2-weighted imaging

Signal intensityt
Relaxation time?

T2-weighted imaging
Signal intensity?

Myocardial | Hyperemia
Injury (Intra/extra T1-weighted imaging

cellular edema, Native (non-contrast) relaxation time 1
capillary leak) Extracellular volume?

Non-ischemic pattern LGE

Early Gadolinium Enhancement

Myocardial

b Late Gadolinium Enhancement
Necrosis, scar

Supportive Criteria Pericardial effusion

Pericardial effusion High signal intensity of pericardium in
Systolic LV wall motion abnormality | LGE, T1, T2 mapping

Systolic LV wall motion abnormality
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Céac khuyén céo vé chi dinh CMR trong
viém co’ tim

Guideline Recommendation

e 2016 ESC for the acute and chronic heart failure

= CMR is recommendation for the characterization of myocardial
tissue in case of suspected myocarditis, amyloidosis, sarcoidosis,
Chagas disease, Fabry disease, non-compaction cardiomyopathy,
and haemochromatosis. (Class I, Level C Evidence).

* 2016 AHA Scientific Statement for specific DCM

= CMR is reasonable for the diagnosis of myocarditis in clinically
stable patients with clinically suspected myocarditis (Moderate
level consensus, Level C Evidence).

* 2013 ESC Myocardial and Pericardial Disease

= Reasonable to perform CMR in clinically stable patients prior to
biopsy.

3)
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Chan doan viém co tim, tieu chuan méi

Acute Myocarditis
(+) (5)

ﬁ {Hy‘r,(r }r;,u'

P?‘ .
T1 Mapplng "i' l T1 Relaxation time 1

1270m5

Extra Cellular Volume

T2 Mappung ;

’
Late Gadolinium Enhancement k

Cardiovascular

‘ I
r' Research Foundation Lurz P. et al JACC 2016 67: 1800 11. 5 NewYork-Presbyterian

m Corumsia UNIVERSITY
22X Mepicat CENTER
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Viém co’ tim cap

i

-~
Hinh anh viém co’ tim dién hinh: ting tin hiéu mudn & vach lién that va
thanh bén tap trung duéi ngoai mac
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Viém co’ tim ca

Hinh anh viém co tim dién hinh: tang tin hiéu muén & mém va thanh bén tap trung dwéi
ngoai mac, chi so co tim/co’ van> 3, tang native T1 va ECV.
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BENH CO TIM DAN NO

HUYIH THANH HUNG M HUYNH THANH HUNG M
2022-04-16 2022-04-16
20/5/1 21/2/1

HR 70 HR 70

TD 594.00

TR 7.50

TE 3.46

T1 340.00

sTh 8.00

SLoc -59.06

FOV 380.01x380.01 512x512

2D MDE 2 RR 4CH

zo0m 2.0/2.7 p/mm (ViewSizeAdjusted)
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Bénh loan san that phai gay loan nhip
( Arrhythmogenic Right Ventricular Cardiomyopathy

« Bénh co tim di truyén
« Gay rdi loan nhip nguy hiém va rdi loan chirc ndng that phai
« Tan suét 1/1000-1/5000 & ngwdi da tréng
« Tiéu chuan chinh trén MRI: vé dong, loan ddng vung két hop voi
RV EDV/BSA % >100-110mL/m2
RVEF< 40%
Xo héa thay thé thanh that phai
Nhip nhanh that khéng tri hoan hoiac LBBB
TC gia dinh c6 ARVC
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Loan san that phai gay loan nhip (ARVC )

Ghi nhan that phai dan to, cé cac tui phinh

(3)

VAT RATIORAL MEATT ASECOATION

= I'E(’ » ==
St o Vil g \*’ 27™ ASEAN FEDERATION OF CARDIOLOGY CONGRESS Cardiology at the crossroads: Challenges and Opportunities | Hanoi. 03-05.11.2023




Bénh co tim kem biét hoa
( Noncompaction Cardiomyopathy )

Tiéu chuan chan doan

Ti s6 Noncompacted/ compacted > 2.3
( JACC Vol 64, Issue 17, October 2014 )
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Ca 4: Bénh co’ tim thdm nhiém dang bét

M‘!BN 0?9(22 -46 Tudi:53  Gigitinh: M

e z
0 lé Uy Nx N
Cao: 165 Ning:70 HA:119/85 Tde do : 25mm/s Nedy : 24/ mozl Giar
: 8:2
C h d| nh : TS BS NGUYEN TUAN VO (L2)

11D 1‘L~

i i
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S EHE 3k Host e PHILIPS
o e b “ MEDIC CENTER X5-1/Adult
iy i MR i FR SoMz “FR 130Hz
AL : 3 T @ -
uvaL L : rl.a" L = @
T i Py
[ T HE
i o«

TISO.8 Mi1.2

Bénh nhan nhap vién trong bénh canh suy tim rat ning ,ECG goi y NMCT cii trwéc vach,
SAT day that trai kém dau hiéu kinh v& vun ( Ground glass appearance ).

(3) AECT W
NS A A G
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Siéu am tim 3 chiéu va danh dau mé

Giam GLS, nhwng bao ton strain ving mém
( Cherry on top )
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ng hwong twr tim

Day vach lién nhi, day that trai, TDMT, co’ tim dat null point ( 282msec ) trwérc
buodng tim ( 389msec ), co’ tim tang tin hiéu thi mudén ( 10 phut )

T asame-y _ |
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IV. Ban luan ’

. B(?nh co tim phi dai thwdng gdp nhat trong nhém bénh tim khéng
thiéu mau cuc bd. Bénh co6 thé gay dét tr do loan nhip va suy tim.

« CoOng hwc’)’n‘g tl:J’ gilr vai trd quan trong trong chan doér) vi do dac
chinh xac bé day thanh tim cling nhw kich thwéc va knoi lwong co tim.

« Khao sat ngadm thudc can tir thi muén tinh dworc ti 1& co tim bi xo hoa,
giup tién lwgng bénh.

)
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IV. Ban luan

- Bénh co tim gian n&: hién twong ngam thudc thi muén ( LGE ),
thwong gap & thé bénh co tim gidn né& nguyén phat

» Trong hau hét cac truéng hop, ngam thudc thi mudn & gidra co' tim
va co thé lan ra dwdi ngoai mac.

* Trong nghién ctru nay, bénh co tim gian né thuwdng gay ra suy tim o
bénh nhan tré ma khéng c6 can nguyén rd rang nao khac. Ngam
thudc thi muén luén & gitka thanh co tim.
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IV. Ban luan

» Viém co’ tim thwdng sau nhiém siéu vi, dac biét & ngudi tré.

- Pbi khi nhap vién vi dau nguc véi Troponin huyét twong tang cao,
nhwng chup mach vanh can quang lai binh thwdng.

« COng hwdng tlr cho thay cac bénh nhan nay ngam thudc céan ti thi
muodn ngay dwoi Iop ngoai mac.
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IV. Ban luan ’

* Bénh co’ tim kém biét hoa thuwdng khong gap nhiéu. Bé&nh nhan
thwon dén kham vi suy tim khang tri.

« Siéu am tim, CTA va MRI déu cho hinh anh co tim tao héc, bé hoéa,
thanh bén va mom la nhirng chd hay bi bé hoa.

- Ti sO bé day thanh that : NC/C > 2,3:1 do trén cdng huéng tir la tiéu
chuan chan doan bénh co tim kém biét hda.
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IV. Ban luan ’

« Bénh tim tham nhiém dang bdt: Céng hwdng tlr 1a hon da tang
trong chan doan bénh, vi sinh thiét co tim khéng lam thwdng qui va
khong dé thwe hién.

» Chup cdng hwéng tlr cho thay day that trai, day vach lién nhi, tran
dich mang tim. Pac biét ky thuat xac dinh diém 0 ( null point ) cho thay
co tim c6 null-point sém hon budng tim.
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V. Két luan

« Cong hwdng tr 1a phwong phap chan doan hinh anh khéng xam lan
rat co ich dé chan doan va danh gia mirc do nang ctia bénh tim khéng
thiéu mau cuc bo véi do chinh xac rat cao.

« Cong hwdng tr co thé phan biét dwoc tinh dic thu cta co tim trong
cac loai bénh co tim.

« Cong hwdng tr nén dwoc xem nhw l1a mdt bwdc chuan trong qua
trinh chan doan doan bénh tim khéng thiéu mau cuc b

@) n e =)
e Lt o Ve \ % 27™ ASEAN FEDERATION OF CARDIOLOGY CONGRESS Cardiology at the crossroads: Challenges and Opportunities | Hanor. 03-05.112023

VAT RATIORAL MEATT ASECOATION




TAI LIEU THAM KHAO

1. Elliott P, Andersson B, Arbustini E, Bilinska Z, Cecchi F, Charron P, et al.
Classification of the cardiomyopathies: a position statement from the European Society Of
Cardiology Working Group on Myocardial and Pericardial Diseases. European heart journal.
2008;29(2):270-6. https://doi.org/10.1093/eurheartj/ehm342

2. Maron BJ, Towbin JA, Thiene G, Antzelevitch C, Corrado D, Arnett D, et al.
Contemporary definitions and classification of the cardiomyopathies: an American Heart
Association scientific statement from the council on clinica cardlolodq¥, heart failure, and
transplantation committee; quality of care and outcomes research and functional genomics
and translational biology |nterd|SC|pI|_nar?/ working groups; and council on ef)ldemlolo and
prevention. Circulation. 2006;113(14):1807-16.

3. Dorfman AL, Geva T, Samyn MM, Greil G, Krishnamurthy R, Messroghli D, et al.
SCMR expert consensus statement for cardiovascular magnetic resonance of acquired and
non-structural gedlatrlc heart disease. Journal of Cardiovascular Magnetic Resonance.
2022;24(1):1-32. https://doi.org/10.1186/s12968-022-0087 3-1

(%) n e =)
e Lt o Ve \ % 27™ ASEAN FEDERATION OF CARDIOLOGY CONGRESS Cardiology at the crossroads: Challenges and Opportunities | Hanor. 03-05.112023

VAT RATIORAL MEATT ASECOATION




TAI LIEU THAM KHAO

Patel AR, Kramer CM. Role of cardiac magnetic resonance in the diagnosis and

4.
R39?1n§()8i830f nonischemic cardiomyopathy. JACC: Cardiovascular Imaging. 2017;10(10 Part

5. Members WC, Otto CM, Nishimura RA, Bonow RO, Carabello BA, Erwin Ill JP, et
al. 2020 ACC/AHA guideline for the management of patients with valvular heart disease: a
report of the American College of Cardiology/American Heart Association Joint Committee

on Clinical Practice Guidelines. Journal” of the American College of Cardiology.
2021;77(4):e25-e197.

6. Al-Mallah MH, Shareef MN. The role of cardiac magnetic resonance imaging in the
assessment of non-ischemic cardlomyogathy. Heart failure reviews. 2011;16(4):369-80.
https://doi.org/10.1007/s10741-010-9221-

7.  Ojha V, Khalique OK, Khurana R, Lorenzatti D, Leung SW, Lawton B, et al.
Highlights of the Virtual Society for Cardiovascular Magnetic Resonance 2022 Scientific
Conference: CMR: improving cardiovascular care worldwide. Journal of Cardiovascular
Magnetic Resonance. 2022;24(1):1-10. https://doi.org/10.1186/s12968-022-00870-4

)

VAT RATIORAL MEATT ASECOATION

Ll | e e
L 7 ‘2 - \*’ 27™ ASEAN FEDERATION OF CARDIOLOGY CONBGRESS Cardiology at the crossroads: Challenges and Opportunities | Hanoi. 03-05.11.2023




TAI LIEU THAM KHAO

8. Maron BJ, Desai MY, Nishimura RA, Spirito P, Rakowski H, Towbin JA, et ai.
Management of hypertrophic cardiomyopathy: JACC State-of-the-Art Review. Journal of the
American College of Cardiology. 2022;79(4):390-414.

« 9. Llamas-Esperon GA, Llamas-Delgado G. Hypertrophic cardiomyopathy. Proposal for a
new classification. Archivos de cardiologia de  México. 2022;92(3):377-89.
https://doi.org/10.24875/acm.21000301

« 10. Anand S, Janardhanan R. Role of cardiac MRI in nonischemic cardiomyopathies.
Indian heart journal. 2016;68(3):405-9.

« 11. Chan RH, Maron BJ, Olivotto I, Pencina MJ, Assenza GE, Haas T, et al. Prognostic
value of quantitative contrast-enhanced cardiovascular magnetic resonance for the evaluation
of sudden death risk in patients with hypertrophic cardiomyopathy. Circulation.
2014;130(6):484-95.

« 12. Huang L, Ran L, Zhao P, Tang D, Han R, Ai T, et al. MRI native T1 and T2 mapping of
myocardial segments in hypertrophic cardiomyopathy: tissue remodeling manifested prior to
structure changes. The British Journal of Radiology. 2019;92(1104):20190634.

(%) n e =)
e Lt o Ve \ % 27™ ASEAN FEDERATION OF CARDIOLOGY CONGRESS Cardiology at the crossroads: Challenges and Opportunities | Hanor. 03-05.112023

VAT RATIORAL MEATT ASECOATION




TAI LIEU THAM KHAO

13. Iramina, H., Nakamura, M., Mizowaki, T. and Kanno, | (2018). Effective Atomic
Number Mea- surement with EnergY-Resoned Compu- ted Tomo raprlgjy Using Two-
Dimensional “transXend” Detector. International Jour — nal of Medical Physics", Clinical
Engi — neering and Radiation Oncology , 7, 61-73.

14. Rassouli1 N, Etesami1 M et al.( 2017). Detector-based spectral CTwith a novel
dual-layer technology: principles and applications. Insights Imaging . 8:589-598.

15. Gaston A. Rodriguez-Granillo et al (2015). Dual Energy CT Ima irég for the
Assessment of Coronary Artery Stenosis. Patricia M. Carrascosa. Dual-Energy CT in
Cardiovascular Imaging, pp 173-194. Springer International Publishing Switzerland.

16. Patricia M. Carrascosa and Ricardo C. Cury (|_2_O15). Myocardial Perfusion by Dual
Ener%y CT. Patricia M. Carrascosa. Dual-Energy CT in Cardiovascular Imaging, pp 195-
230. Springer International Publishing Switzerland.

17.  Knuuti J , Wijns W et al( 2019). ESC _Guidelines for the diagnosis and management
of chronic coronary syndromes. The Task Force for the diagnosis and management of
chronic corona(r)y syndromes of the European Society of Cardiology (ESC). European
Heart Journal. 00, 1-71.

(%) n e =)
e Lt o Ve \ % 27™ ASEAN FEDERATION OF CARDIOLOGY CONGRESS Cardiology at the crossroads: Challenges and Opportunities | Hanor. 03-05.112023

VAT RATIORAL MEATT ASECOATION




TAI LIEU THAM KHAO

19. Bratke G et al (2020). Spectral Photon-Counting Computed Tomography for Coronary Stent
Imaging: Evaluation of the Potential Clinical Impact for the Delineation of In-Stent Restenosis.
Investigative Radiology 55(2): 61-67.

20. Wieland H. Sommer (2011). Aorta. Thorsten R.C. Johnson. Dual Energy CT in Clinical
Practice, pp 61-66. Springer-Verlag Berlin Heidelberg.

21. Krissak R, Fink C (2011). Lung Perfusion. Thorsten R.C. Johnson. Dual Energy CT in Clinical
Practice, pp 83-90. Springer-Verlag Berlin Heidelberg.

22. Hong Y J et al (2018). Quantitative Analysis of a Whole Cardiac Mass Using DualEnergy
Computed Tomography: Comparison with Conventional Computed Tomography and Magnetic
Resonance Imaging. scientific reports | 8:15334.

23. Hur J, Kim Y J et al (2012). cardioembolic stroke: Dual Energy Cardiac CT for Differentiation of
Left Atrial Appendage Thrombus and Circulatory Stasis. Radiology: Vol 263 (3): 688—695.

24, Patel AR, Carrascosa P, Chen M , Ricardo C. Cury et al (2020). Society of cardiovascular
computed tomography expert consensus document on myocardial computed tomography perfusion
imaging. Journal of Cardiovascular Computed Tomography. Vol 14 (1): 87—100.

25. Bryan C. Ramsey, Fentanes E, Andrew D et al (2018). Myocardial Assessment with Cardiac
CT: Ischemic Heart Disease and Beyond. Current Cardiovascular Imaging Reports.11: 16 iudbacbsdc

(%) n e =)
e Lt o Ve \ % 27™ ASEAN FEDERATION OF CARDIOLOGY CONGRESS Cardiology at the crossroads: Challenges and Opportunities | Hanor. 03-05.112023

VAT RATIORAL MEATT ASECOATION




XIN CHAN THANH CAM ON S CHU Y CU
QUY THAY/CO VA QUY DONG NGHIEP
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