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Ung dung CT-ECV:
Xu hwong mai trong danh gia dac tinh mo co tim

(CT-ECV Application: A New Trend in Myocardial Tissue
Characterization)

BS CK IIl. Nguyén Xuén Trinh,
Khoa Tim Mach — Trung Tam Y Khoa Medic



M MO PAU

MEDIC

* Xo hda co tim la nhirng thay d6i mé hoc cudi cung thwdng gap cda
nhiéu bénh ly tim mach

* Tiéu chuan tham chiéu dé dinh lwvgng xo héa co tim 13 sinh thiét ndi
mac ndi tim xam |an v&i cac rui ro thiu tuc von coé va kha nang xay ra 10i
|4y mau vi chi c6 thé danh gid mot phan nhd co tim .

Cundari et al. Insights into Imaging (2023) 14:156.



M MO PAU

* Do d¢, dinh lwvgng ECV co tim khong xam 1an ngay cang dwgc quan tam trong thap ky
qua. N6 cho phép danh gid toan bd vé xo hda co tim va do dé cé thé dai dién cho mét
thwdc dp dinh lvong khéng xam 1an dé du dodn nguy co va tién luong & nhitng bénh
nhan mac cac bénh tim khac nhau

* MRI-ECV d3 trd thanh mét dau hiéu dinh lwgng, duwoc thiét 1ap 1am sang

 Gan day, dinh lwgng ECV bang CT (CT-ECV) d3 phat trién nhw mot phwong phap thay thé
manh mé va dang tin cay.

Cundari et al. Insights into Imaging (2023) 14:156.



M CT-ECV

MEDIC
* CT-ECV dang la mdt trong nhitng hudng “future imaging biomarker” hap dan nhat cda
CT tim hién dai.

e Truwde day CTA cha yéu tra loi: “Hep bao nhiéu %?”
* Con béay gio CT tim dang tién tdi tra loi:

Co tim co fibrosis khong?

Remodeling mirc nao?

Vi tuan hoan ra sao?

Cé infiltrative disease khong?

Nguy co suy tim tuvong lai?

Tién lwgng nhap vién/tlr vong?

Dap rng diéu trij antifibrotic?

* DS 1a ly do thé gidi dang chuyén tir:

“Lumen imaging” - sang “Tissue characterization”

“One-stop-shop cardiac imaging”



MEDIC

SINH LY BENH CUA XO HOA CO TIM

1. TON THUONG 2. HOAT HOA VIEM 3. HOAT HOA FIBROBLAST 4. X0 HOA CO TIM
CO TIM MAN TiNH VA CYTOKINE — MYOFIBROBLAST
= Thiéu mau cyc bé = TGF-B + Xo hod khu trg
~ /
* Tang h *IL1, 16 b i (se0 sau NMCT...)
o Yo - 8t
» Viém co tim Ly = TNF-a Ly o 8 ‘CVVA — Xo hod lan toa
= Bénh cotim = Angiotensin Il (HFpEF, viém co tim
(gi@n/phi dai, ...} - ROS - Téing t6ng hop collagen type I/l man, amyloid...)

+ Téing c4c thanh phan ECM
+ Gi4m thodi gidng matrix
(L MMPs, 7 TIMPs)

+ Amyloid, dsi théo duing...

A J

5. GIAN RONG KHOANG NGOAI BAO (ECV 1)
Tang thé tich ngoai bao do lang dong collagen va ECM

CO TIM BINH THUONG CO TIM X0 HOA

Té bao co tim

Té bao co tim

Khoang ngoai bao

Khoang ngoai bao gian rong (ECV 1)

(ECV nhé)
Collagen/ECM
téng

¥ NGHIA: X0 HOA = TANG THE TiCH NGOAI BAO AHU, i
ECV = (1 - Hot) x ——ocereim
ECV 1 — thudc cén quang (iodine) phan bé nhigu hon | AHUp0q

va thai trir chdm hon trong cao tim.
(Het: hematocrit)

Hinh minh hoa xo’ héa co’ tim va déng hoc ctia thudc can quang trong co’ tim

PONG HQC CUA THUGC CAN QUANG IODINE TRONG CO TIM

SAU TIEM TINH MACH

1. Pha long mach 2. Pha can béng - phan bd ngoai bao 3. Pha mugn - thai trir
(0-30 gidy) (1-2 phit) (>3 phut)
lodine nam trong lodine khuéch tan vao khoang lodine thai trir qua mau
I1dng mach ngoai bao (khéng vao t& bao co va than
tim nguyén ven)

lodine chi phan bé trong long mach va khoang ngoai bao
KHONG xam nhap vao t& bao co tim nguyén ven.
DUDING CONCENTRATION-TIME (THAY BGI DAM B, HU)

Pha long mach Pha phan bé ngoai bao Pha mudn - thai trir

(0-1 phut) (1-3 phit) (>3 phit)

s

x

= —— Co'tim xo hoa (ECV 1)

!E — — Cotim binh thuéng Giir iodine 13u hon

§ (ECV binh thuéng) - dam dé mudn cao hon
-+ Delayed enhancement
—=ECVt
Thai trir nhanh han

_____ -+ dam dd mudn thdp
0 1 3 5 10 >20
Thei gian (phiit)
TOM TAT

+ Xo hod lam téng thé tich ngoai baa (ECV).
- lodine phén bé trong khoang ngoai bao, khéng vao t& bio.
+ Cotim xo hod gilr iodine lau hon — ting dam dd mudn.

« CT-ECV dinh luong mirc tang ECV — dénh gia va tién luong bénh co tim. lodine thai trir

qua thén
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Cong thirec CT-ECV

Detection of Myocardial Fibrosis Using Cardiac Computed Tomography

lodinated contrast remains in the extracellular space

Delayed Phase Imaging Protocol

Contrast administration & CT Coronary Angiogram
, 6 5-15 minute delay ,

Pre-contrast Imaging (single energy CT) Delayed Phase Imaging
(subtraction imaging in dual energy CT)

Rahul G. Muthalaly et al. The International Journal of Cardiovascular Imaging (2024) 40:2237-2245




Cong thuc CT-ECV
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B ECVor = (1 - Hematocrit) x (AHU,yo/AHUjye00)
AHU: HU o, - HU,,

™ Septum:
| 91HU

Image Post Processing

Single Energy CT Formula

ECV. Myocardiai HUpmH:nntmsl = Myocardial HUllﬂlbtnnlraQ( e
£ ) R
et Blood HU post.contrast = Blood HU pon-contrast x (1-Haematocrit)

Pre-Contrast Post-Contrast Dual Energy CT Formula

A Myocardial iodine
ECYer- A Blood iodine  * (1-Haematocrit)

Polar map of the left ventricle showing proportion of
myocardial tissue that is extracellular

Rahul G. Muthalaly et al. The International Journal of Cardiovascular Imaging (2024) 40:2237-2245



Tinh HCT téng hop

Bang tém tit tham chiéu nhanh
( don vi HCT 13 phén sd)

MEDIC

Cong thirc tong quat thwong gip:

* HCT syn = a X HU pjp0q + b

Trong do:

Daudén | Hésda Hésb b

( Slope) ( Intercept)
120 KVP 0.048 0.021
100 KVP 0.038 0.051

* HU blood non-contrast : do & that trai hodc nhi trai

* avab phuthubc:

* Hang may
Reconstruction kernel
Kvp
Spectral shaping
Iterative reconstruction.
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V&i Canon / Toshiba

« Nhiéu nghién ctru cho thay:
« Néu dung 120 kVp

« Thi cdng thirc gan dung thuwdng:
« Hct = 0.0088 x HUblood + 0.10
e Hct = 0.51 x HUblood + 17.4

( May CT 1 muc nang luvong)



Attenuation-based method Spectral method
ECVai= (1 - ht) ik AHUmyQ / AHUblood ECVspectral = (1 = ht) * [IOdiDEmyo]/ [IOdiHEb]ood]

MEDIC

- Ty

Iodine map from

Non-contrast scan Late enhancement scan Late enhancement scan
late enhancement scan

ECYV calculation ECYV calculation
Fig. 2 Extracellular volume (ECV) calculation using the single-energy attenuation-based and the spectral method in a 77-year-old male patient.
ECV was not elevated with a mean ECV of 23.5% and 22.4% using the attenuation-based and spectral method, respectively. No focal scar was seen,
which was confirmed by previous CMR. Abbreviations: Ht, hematocrit; AHU,,, ., change in attenuation of the myocardium; AHUy,.4, change

in attenuation of the blood pool; [lodine,, ], iodine concentration within the myocardium; (lodine,,.4), iodine concentration within the blood pool

myo:

Rahul G. Muthalaly et al. The International Journal of Cardiovascular Imaging (2024) 40:2237-2245



MYOCARDIAL FIBROSIS]

MEDIC
/e.g., cardiomyopathy, heart
failure. heart attack/
= fimyocardium extracellular space

=2 TECV

INFLAMMATION
inflammatory heart
diseases /e.g.myocarditis/
= frpro-inflammatory
cytokines = L blood
vessel permeability =
swelling + frmyocardial
ECV

4

ICIRCULATORY CONGESTION

Increased Myocardial
Extracellular Volume (ECV)

circulatory congestion /e.g. heart '
failure/ =» frhydrostatic pressure

in blood vessels = vessel

permeability = fluid leakage into%
myocardial extracellular space

= ftmyocardium extracellular

space 2 TECV

MYOCARDIAL
HYPERTROPHY
frmass and volume of the
heart muscle
= fimyocardial cell size %
= ECV to supply nutrients
and oxygen

Adrian Martuszewski et al. J. Clin. Med. 2025, 14, 2066

irproduction of connective tissue g

ENDOTHELIAL CELL

endothelial cell damage in
blood vessels
/e.g.. inflammation,
dysfunction, ischemia/
=> fivessel permeability
=>fluid leakage into
myocardial extracellular space
=> fimyocardium
extracellular space
2 fECV

”
)’

'ASCULAR

impaired vascular

function due to diseases
S>TECVasa

compensation for
perfusion loss



A ~ ROI LOAN CHUC NANG TIM
LIEN QUAN DEN DIEU TRI UNG THU

* CT-ECV c0 gid tri dé phat hién va theo ddi doc tinh tim & bénh nhan ung thu.

* Monti va cong su : CT-ECV tang dang ké sau khi diéu tri anthracycline, v&i gid
tri trudc diéu tri la 27,0% * 2,9% tang 1én 31,1% + 4,9% sau diéu tri (p <
0,001), cho thay tdn thwong co tim ngay ca khi khéng ¢ triéu chirng 1am

sang, ky thuat nay co tién ich dac biét & bénh nhan ung thu vu.

Sarang Paleril et al. Current Cardiovascular Imaging Reports (2025) 18:8 https://doi.org/10.1007/s12410-025-09605-2



'\ Gia trj tién lwgng cia CT-ECV
vEDic chinh 1a kha nang du bao:

* tr vong tim mach

* nhap vién suy tim

« tai cau truc that trai

« loan nhip that

« tién trién xo hda co tim
- dap &ng diéu tri



" Vi sao CT-ECYV co gia tri tién luwgng?

MEDIC

Vi ECV phan anh truc tiép:
« Gian khoang ngoai bao

« X0 hdéa mé ké lan téa

« Lang dong amyloid
 Remodeling co tim

» Trong nhiéu bénh tim mach, mirc d6 xo hoa lan toa lién quan
manh voi tién lwgng xau hon.



Mean CT-ECV in Healthy Participants

Study Year N Mean ECV SD Mean Weight

MEDIC Hammer 2021 19 2160 56 —M— ! 7.8%
Yamasaki 2021 8 2430 36 —— 7.8%

Abadia 2020 10 2540 4.4 —— 7.6%

Kurita 2016 38 2610 2.0 = 9.0%

Lee 2016 7 2630 09 s 9.0%

Qi 2022 80 2680 28 = 9.0%

Hamdy 2018 17 2710 21 3 8.9%

Scully 2020 20 28.00 2.0 L ] 8.9%

e CT-ECV binh thudne: 27- Ohta 2017 20 2920 26 il 8.8%
CT-ECV b thuong Nacif 2012 11 2930 27 —- 8.5%
Nacif 2013 9 3300 20 = = 8.7%

29% van Assen 2019 9 3510 6.8 . —— @ ——— 6.0%
Random effects model 248 27.6% 95CI 25.7 to 29.4 .- 100.0%

[ I I ]

Heterogeneity: 2= 93%, p <0.01

Fig.3 Forest Plot of Estimates of ECV Fraction in Healthy Individuals
from a Range of Studies. Forest plot demonstrating CT determined
extracellular volume fractions in healthy individuals across a range of
studies. As can be seen, the 12 value is 93% suggesting high hetero-
geneity. Estimates in these studies span a large range from 21.6% to

Sarang Paleri et al. Current Cardiovascular Imaging Reports (2025) 18:8

20 25 30 35
Myocardial ECV Percentage

35.1%. At least some of this difference is likely due to differences in
CT-ECV protocols from factors such as delay time, post-processing
methods, dual-energy versus single-energy CT and region of interest
measured



A CT-ECV VS CMR-ECV
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Phan tich gop 13 ng/ clru:
« CMR-ECV trung binh: 28,6% - 34,3%
. CT-ECV: 29,9% - 34,5%
* Twong quan tuyét voi gitva CT- ECV va CMR- ECV:
Hé sb twong quan gop: 0,90.

Gia tri CT- ECV cao hon mét chut so véi gia tri do bang CMR-ECV.

Han D, et al. ] Am Coll Cardiol Img. 2023;16(10):1306-1317.
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Gia tri ECV thuong gdp

* Binh thuwong: ~23-28%

e Diffuse fibrosis nhe: ~28-32%
* Fibrosis dang ké: ~32-36%

* Amyloidosis: > 40-45%

Bandula et al. Radiology 2013; Han et al. JACC CV Imaging 2023; SCCT Consensus



CT-ECV TRONG BENH TIM MACH

Mean ECV by Disease State with 95% Confidence Intervals
MEDIC 551

50.2
504

A

36.9

Mean CT-ECV (%
S

w
[$,]
1

31.2
301

+ 27.6

Heélthy Aortic S:tenosis Dilated Carcljiomyopathy Cardiac A'myloidosis
CV Disease State

254

Fig. 4. Demonstration of the variation in CT-ECV values by cardiac dis-
ease state.

Rahul G. Muthalaly et al. Journal of Cardiovascular Computed Tomography18(2024) 457-464.



& CT-ECV Trong Bénh co’ tim phi dai (HCM)
« ECV tang phan anh:
- fibrosis lan téa
* nguy co loan nhip that
* nguy co dét t tim

» Twong tw vai tro cua MRI-LGE nhwng CT-ECV
danh gia tot fibrosis lan tdéa hon.

Hypertrophic Cardiomyopathy: CT-ECV=29.8-32.55%

Kato et al. ] Am Coll Cardiol Img. 2024;17(5):516-528.
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CT-ECV Trong Bénh co’ tim phi dai (HCM)
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58M, Mau Mét khi gang strc, t/d BCTPD/ Siéu am tim
Hep 50% LAD | va RCA |

PK DK HOA HAO - MEDIC t
~1 Bzson
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CardiadHALF Best phase 0.5 975ms 1 Cardiac HALAffest phase 0.5 975m4
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!
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~
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CT-ECV Trong Bénh co tim phi dai (HCM)
58M, Mau Mét khi gang strc, t/d BCTPD/ Siéu 4m tim

MEDIC

BENH CO' TIM PHI BAI/ CT

PK DK HOA HAD - MEDIC PK DK HOA HAO - MEDIC
bHY 158G CT joosinoag CT
Age:58 years . CA Age:58 yag( . CA
M M Cardiac HALF Best phase 0.5 975ms

(W qtthac HALF Best phase 0.5 975ms
20 Apr 2026 28 Apr 2026 *
11:00:28 11:00:28 -

4 mm
»

1 mm

kVP:100 kVP:100

mAA9US 14 Fmm ¥ Vitrea® ‘mA-450 Vitrea®
sec:350 - Zoom:223% | mcac 350 Zoom:223%

mAs: 100 , Phase %060 mas-100 Phase %060

Krn:Cardiac BHC . ® W/L:1000/200  gern-Cardiac BHC W/L:-1000/200

Thk:0.5 mm 4-chamber Thi-0.5 mm ‘short axis

Aquilion ONE - A 4 of 4 a1 0.5 sec acuilion ONE 4 of 4 at 0.5 sec




: ‘i CT-ECV Trong Bénh co’ tim phi dai (HCM)
v— 58M, Mau Mét khi gang strc, t/d BCTPD/ Siéu dm tim

e CT- ECV=( 1-0.43)( 70- 51)/ (81-46)= 30.9%



MRI TIM- BENH CO’ TIM PHI PAI

58M, Mau Mét khi gang strc, t/d BCTPD/ Siéu dm tim

MRI- ECV = 30%, seo xo hoa chiém 3% tong khéi lwong co’ that trai



CT-ECV Trong Bénh co’ tim phi dai (HCM)

MEDIC

Avg: 154.29 ‘
Area: 10mm2_ Avg: 68.95

SD: 13.09
Area: 50mm2

Shuhei Aoki et al. J. Cardiovasc. Dev. Dis. 2025, 12, 372



CT-ECV Trong Bénh co tim phi dai (HCM)

7"\

MEDIC During the follow-up periods, patients with LV-ECV > 37.6% (n = 30) experienced

significantly more MACE than those with LV-ECV < 37.6% (p < 0.001) (Figure 4).

1.0
0.8 ECV < 37.6%
™ n=71
g ( )
2 06
=1
7]
o
L o4 ECV 2 37.6%
]
c (n=30)
o
o 02+
04
T T T T T
0 50 100 150 200 Months
ECV<376 T 39 24 9
Number at risk
ECv2376 30 15 8 2

Figure 4. Kaplan-Meier curve of event-free survival. A significantly higher rate of major adverse cardiac
events was observed in patients with left ventricular extracellular volume fraction (LV-ECV) > 37.6%
(n = 30) compared to patients with LV-ECV < 37.6% throughout the follow-up periods (p < 0.001).

LV-ECV on CT: prognostic indicator in HCM and helped predict MACE in HCM and risk stratification
tool, particularly for patients in whom cardiac MRl is contraindicated or not feasible

Shuhei Aoki et al. J. Cardiovasc. Dev. Dis. 2025, 12, 372



CT-ECV Trong Suy tim
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CT-ECV Trong Suy tim

MEDIC

~

LCX STENOSIS
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CT-ECV Trong Suy tim

MEDIC

69M, NMCT CU, SUY TIM EF= 42%

Age:oy years

Vitrea
X Zoom:168% \ ’ < d Vitrea®
Phase %075 b
Thi:1 mm : - ¥ W/L:380/94 B Thk-0.5 mm

e CT-ECV= ( 1-HCT)( 76-40)/( 102-42)= 0.61X 0.6= 36,6%



A CT-ECV trong Ischemic Cardiomyopathy

MEDIC

* Panh gia scar va diffuse fibrosis

* ICM thuong co ECV ~30-38%

* VUung infarct scar c6 thé >40-60%

* Lién quan tién lwvgng suy tim va remodeling

Heart failure: CT-ECV= 31.3- 40.8%

Kato et al. ] Am Coll Cardiol Img. 2024;17(5):516-528.

Bandula et al. Radiology 2013; Han et al. JACC CV Imaging 2023; SCCT Consensus 2024



CT-ECV Trong Suy tim
M e Suy

MEDIC

CT- ECV : independent risk factor
for adverse outcomes in patients
with HFpEF

STeies According to the tertiles of ECV, patients were divided into

b Tota chces tertile 1 ( ECV= 20.47-27.30%),
tertile 2 (ECV=27.31-30.83%)

j‘ tertile 3 (ECV=30.84—-37.0%).

- higher level of ECV fraction was a significant predictor of
composite outcomes (log—rank X2 = 6.818, P = 0.033).

807 ECV

Event rates(%)
5
1

204

0.0

Follow up period(months)

Ying Jiang et al. Scientific Reports | (2024) 14:7504



CT-ECV Trong bénh co tim thdm nhiém Amyloidosis

MEDIC Amyloidosis: CT-ECV= 34-56%

Figure 5. Cardiac Amyloid Findings. CMR short-axis delayed-enhanced inversion recovery image
through the LV base (A) from a patient with severe cardiac amyloidosis with diffuse transmural
delayed enhancement. Short axis images through the LV base from a previous cardiac CT with arterial
(B) and 5 min delayed (C) phases. The delayed phase demonstrates diffuse nonvascular enhancement
that correlates well with the findings seen on the subsequent CMR.

Kato et al. J Am Coll Cardiol Img. 2024;17(5):516-528.
Ramzi Ibrahim et al. Utility of Cardiac CT for Cardiomyopathy Phenotyping. Tomography 2025, 11, 39



'. CT-ECV Trong Hep van BDong mach chu

MEDIC

Aortic stenosis: CT-ECV=
28-40.9%

CT-ECV=39.7%
Suy tim nang sau lam TAVI

Hiroyuki Takaoka et al. Tomography 2025, 11, 62



CT-ECV — Hep Van Béng Mach Chu + Amyloidosis
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CENTRAL ILLUSTRATION Comparison of CT-ECV Between Controls, AS, and CA

28.5(27.3-29.7)

Control subject ——
31.9 (30.2-33.8) ]’ P=0.002
AO rt IC c a rd i acC Aortic stenosis ==
" . . 489 (44.6-533) b P<0.001
Stenosis Amyloidosis Crdioe amylodosis & }
1
10 100
CT-ECV (%)

Kato S, et al. J Am Coll Cardiol Img. 2024;17(5):516-528.

Kato et al. ] Am Coll Cardiol Img. 2024;17(5):516-528.
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CT-ECV — HEP VAN PONG MACH CHU+AMYLOIDOSIS

- Severe Aortic stenosis &
ECVrin controls, Controls Aortic stenosis amyloidosis

~AS and AS-ATTR

26.1 (25.0-27.8)% 29.1 (27.5-31.1)% 37.4 (32.5-46.6)%

Base to Apex

Anterolateral wall Gradient

Regional ECVCT Endo- to Epicardial
in all cohorts Gradient

Inferoseptum
No transmural
ECV; difference

Kush P. Patel et al. Circulation: Cardiovascular Imaging. Volume 17, Number 5. https://doi.org/10.1161/CIRCIMAGING.123.01599




CT-ECV — Hep Van Bbong Mach Chu+ Amyloidosis

MEDIC

ECVris

£

rognosticall z
p . g y - Epicardial ECV
Important 8 <= 27.05
2 === > 2705

s

a

HR: 1.21, 95% ClI: 1.08, 1.36;
p=0.002

o
0 1 2 3 4 5 6 7
Time (years)

Global ECV,; predicts long-term mortality
(with epicardial ECV strongest predictor)

Kush P. Patel et al. Circulation: Cardiovascular Imaging. Volume 17, Number 5. https://doi.org/10.1161/CIRCIMAGING.123.01599




A CT-ECV Trong cac bénh tim mach

MEDIC

e Coronary artery disease: CT-ECV= 28.7-36.9%
* Dilated Cardiomyopathy : CT-ECV=31.2-38.3%
* Hypertrophic Cardiomyopathy: CT-ECV= 29.8-32.55%
* Myocarditis: CT-ECV=30-40.1%
e Heart failure: CT-ECV= 31.3- 40.8%
* Aortic stenosis: CT-ECV= 28-40.9%
* Amyloidosis: CT-ECV= 34-56%
* Cancer-therapeutics—related cardiac dysfunction (CTRCD):
CT-ECV =30.3-31.3%

Kato et al. ] Am Coll Cardiol Img. 2024;17(5):516-528.



CT-ECV Trong Viém co’ tim
M
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ECV tang kéo dai sau giai
doan cap co thé goi y:

« Fibrosis ton Iwu
« Nguy co gidm EF vé sau
e Loan nhip

Salim Aymeric Si-Mohamed et al. J. Clin. Med. 2021, 10, 3286

407

357

ECV (%)

307

257

CG

MG
Group




MEDIC

FIGURE 1 Myocarditis Burden Evaluation Through the ECV Quantified by DECT
ECV mapping
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(A) Patient with acute myocarditis associated with major adverse events (MAE) after DECT. (B) Global ECV =39.5% was found to be associated with MAE, as
demonstrated by the event survival probability curve. DECT = dual-energy computed tomography; ECV = extracellular volume.

Salim A. Si-Mohamed et al. JACC: CARDIOVASCULAR IMAGING. , VOL. 14, NO. 10, 2021. 2041-2054



Q Piém rat quan trong

MEDIC

« CT-ECV khéng chi la “hinh anh”.

* N6 la biomarker hinh anh hoc (imaging biomarker).

e Ture la:

« CT bat dau chuyén tir “ hinh thai” sang “dinh lwong sinh hoc mé”.



'\ Xu hwéng mai

MEDIC

« Cac xu hudng hién nay:

» Spectral CT

* Dual-energy CT

* Photon-counting CT

* Al ty ddng contour myocardium
« Dynamic ECV mapping

dang lam CT-ECV tr& nén:
nhanh hon

it nhiéu hon

reproducible hon

cé tiém nang &ng dung tién lwong thuwdng quy



'\ Két LUAN CT-ECV

MEDIC

Danh gia dac tinh md co tim vt ra ngoai danh gid hep
Cé tiém nang tré thanh biomarker hinh &nh quan trong

Phan anh xo hda lan tda va tdi cdu tric moé ké co tim

Yéu t6 tién lvong doc |ap nhiéu bénh ly gay suy tim

Giup phan tang nguy co, theo ddi tién trién va dap ing diéu tri

CT-ECV m& rong vai tro cua CT tim: tir danh gia long mach sang danh gia
sinh hoc moé co’ tim.

« "CT-ECV dang phat trién t&r mot cong cu mé ta dac tinh moé thanh mot dau an sinh
hoc tién lwgng trong tim mach.”

“One-stop-shop cardiac imaging”



Xin Cam On



