AdA

MEDIC

VAI TR() CUA CONG HUONG TU TRONG PANH
GIA TON THUUN G TIM MACH LIEN QUAN
PEN PIEU TRI UNG THU

Ths. Bs. Duwong Phi Son; Bs. Phan Thanh Hai
TTYK Medic - Hoa Hio TPHCM

“ € ® Y ECHO ASIA 2025 | 3™ VSCI CONGRESS 2025 | =iicioccrvc cocmomnros | 300 pan 2025

THE ¥ \’H 'thH CARDIOGRAPHY IMAGING




I- Ton thwong tim mach lién quan dén diéu tri ung thu:

» Bénh ung thu ngay cang ting (Viét nam va thé giéi).

» Nhitng tién bo trong linh vuc ung thu, vo1 cac phuong phap diéu tri
mo1 =2 Kéo dai thoi gian song sot va tang ty 1€ chira khoi.

» Khoang 30% bénh nhan dang diéu tri ung thu s& gip mot s van dé vé
tim mach.

« Bénh nhan ung thu con song sau diéu tri, tang nguy co' tim mach va
cling la nguyén nhan gay tor vong hang dau.

e Phat hién sém thuong ton Tim mach-Ung thu > Cai thién tién luong.

O’Quinn, R. et al. J Am Coll Cardiol CardioOnc. 2021 Jun, 3 (2) 191-200
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S6 bénh nhan ung thw con song tai My theo thoi gian
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Herrmann J. Clinical cardio-oncology 2017, Elsevier, p 17-21
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Ton thwong tim mach lién quan dén diéu tri ung thu

'§ ~N
Cardio-Oncology Care Pathways
Baseline During cardiotoxic Long-term follow-up after New cancer During cancer First year after Long term
risk cancer therapy cancer treatment diagnosis treatment® cancer treatment® follow-up
Primary and Cancer treatment
CTR-CVT secondary surveillance Cancer survivorship programmes
risk prevention Early CTR-CVT -3
strategies management
High risk
Low risk
patients
Moderate risk
patients
Low risk ; i High and assessmen
Time very high risk : ) 3
patients bl Ao i = TTE at years |, 3,5 and
every 5 years
- @Esc—
2022 ESC Guidelines on cardio-oncology developed in collaboration with the European
Hematology Association(EHA), the European Society for Therapeutic Radiology and

Oncology (ESTRO) and the International Cardio-Oncology Society (IC-0S) . @ ESC—
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R6i loan chitc ning tam thu/Suy tim.
Bénh mach vanh/Thiéu mau co tim.
Viém co tim.

Viém mang ngoai tim.

Bénh co tim do stress.

Réi loan nhip tim.

RL chtrc ning mach mau/Tang huyét ap.

Bénh mach mau ngoai bién/ Huyét khoi TM.

2022 ESC Guidelines on cardio-oncology developed in collaboration with the European

Hematology Association(EHA), the European Society for Therapeutic Radiology and
Oncology (ESTRO) and the International Cardio-Oncology Society (IC-OS)

Piéu tri ung thw anh huéng trén tim mach

Direct CV Toxicity

@ f’~

Indirect CV Toxicity
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Cac thudc anh huéng I1én tim mach

Table 1. Cancer Therapies, Cellular Targets, and Associated Cardiovascular Toxic Effects.*

Class
Traditional cancer therapies

Radiation

Drug

NA

Cellular Target

NA

Common Cardiovascular Toxic Effects

Myocardial ischemia, pericarditis, myocarditis,

valvular heart disease. alrhxlhmia

Anthracyclines

Doxorubicin, daunorubicin, idarubicin,

Type Il topoisomerase, DNA and RNA

epirubicin,

Cardiomyopathy, arrhythmia, acute myocarditis
or pericarditis

Platinum

Antimetabolites

Cisplatin, carboplatin, oxaliplatin
Fluorouracil

Capecitabine

Cross-link DNA
Thymidylate synthase
Thymidylate synthase

Hypertension, myocardial ischemia
Myocardial ischemia

Myocardial ischemia, arrhythmias

Other multitargeted tyrosine kinase inhibitors

Anaslactic vmoh hit

o phoma kinase inhibil

PI3K-AKT-mTOR inhibitors{

Bruton's tyrosine kinase inhibitors
MEK inhibitors

Immunomodulatory drugs

Crizotinib, ceritinib

Everolimus, temsirolimus

Ibrutinib

Trametinib

Thalidomide, lenalidomide, poma-

lidomide

Anaplastic lymphoma kinase

PI3K-AKT-mTOR signaling pathway

Bruton's tyrosine kinase
MEKL, MEK2

Lymphoid transcription factors IKZF1
and IZKF3

Bradycardia, prolongation of QT interval corrected
for heart rate

Cardiometabolic toxic effects, including hyper-
cholesterolemia, hypertriglyceridemia, hyper-
glycemia

Atrial fibrillation, other arrhythmias
Cardiomyopathy
Venous or arterial thromboembolic events

Alkylating agents Cyclophosphamide Cross-link DNA Congestive heart failure, myocarditis, pericarditis
Antimicrotubule agents Paclitaxel Microtubule Arrhythmias (including bradycardia, heart block,
premature ventricular contractions, and ven-
tricular tachycardia), thrombosis
Vinca alkaloids Microtubule Myocardial ischemia, coronary spasm
Targeted cancer therapies
HER2 inhibitors
HER2 monoclonal antibody Trastuzumab HER2 Decline in LVEF, congestive heart failure
Newer HER2 inhibitors b b HER2 Decline in LVEF, congestive heart failure
lapatinib
VEGF signaling pathway inhibitors VEGF swgn‘:ﬂng pathway Hypertension, venous or arterial thromboembolic

VEGFA monoclonal antibody
VEGF trap
VEGFR2 monoclonal antibody

Tyrosine kinase inhibitor with anti-VEGF activity

Multitargeted tyrosine kinase inhibitors

Bevacizumab
Aflibercept
Ramucirumab

Sunitinib, sorafenib, pazopanib,
axitinib, vandetanib, regorafenib,
cabozantinib, lenvatinib

Dasatinib

Nilotinib

Ponatinib

VEGF receptors (mainly VEGFR2) and
other kinases; PDGFR

ABL, ABL mutants (except T3151), and
other kinases; SRC, KIT, PDGFR,
EGFR, BRAF, DDR1, DDR2, ephrin
receptors

ABL, ABL mutants (except T3151), and
other kinases; ABL2 (also called
ARG), KIT, DDR1, NQO2

ABL, ABL mutants (including T315l),
and other kinases; FGFR, VEGFR,

PDGFR, ephrin receptors, SRC, KIT,

RET, TEK (also called TIE2), FLT3

ECHO ASIA 2025

events, proteinuria, cardiomyopathy

Pulmonary hypertension, vascular events, prolon-
gation of QT interval corrected for heart rate

Coronary, cerebral, and peripheral vascular events,
hyperglycemia, prolongation of QT interval cor-
rected for heart rate

Coronary, cerebral, and peripheral vascular events

Proteasome inhibitors

Immune checkpoint inhibitors

Bortezomib, carfilzomib

Pembrolizumab, nivolumab

Ipilimumab

Ubiquitin-proteasome system

Programmed cell death 1
CTLA4

Cardiomyopathy, hypertension, venous or arterial
thromboembolic events, arrhythmia

Myocarditis
Myocarditis

Javid J. Moslehi ”’Cardiovascular Toxic Effects of Targeted Cancer Therapies™
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L Chemotherapy Associated With Ischemia

Frequency
Chemotherapy Agents Incidence (%) of Use
Antimetabolites
Capecitabine (Xeloda) (71,74,83-85) 3-9 44+
Table 1 Ch therapy A iated Fluorouracil (Adrucil) (8,70,71,73-79) 1-68* +++ ; ) :
With Left Ventricular Dysfunction T LRI Chemotherapy Associated With Hypertension
Frequency Paclitaxel (Taxol) (90,91) <1-5 +++
Chemotherapy Agents Incidence (%) of Use Frequency
i tacicine: Docetaxel (Taxotere) (10,92) 1.7 ++ Chemotherapy Agents Incidence of Use
Doxorubicin (Adriamycin) (6,7) 3-26* +++ Monoclonal antibody-based tyrosine kinase Monoclonal antibody-based tyrosine kinase inhibitor
. 9.3, inhibit
Eptrublein (Ellence) (10) 0933 o RO Bevacizumab (Avastin) (18,19,107-112) 4-35 ++
Idarubicin (Idamycin PFS) (8) 5-18 i Bevacizumab (Avastin) (10,93,94) 0.6-1.5 + + . i o
Alkylating agents Small molecule tyrosine kinase inhibitors
Small molecule tyrosine kinase inhibitors
Cyclophosphamide (Cytoxan) (8,11-13) 7-28 iy Evlotinib (T ) (10) - Sorafenib (Nexavar) (96,113-116) 17-43 +++
i H.5a rlotinib (Tarceva y Jii g
it A . = _ Sunitinib (Sutent) (37,118-122) 5-47 ot
Antimetabolites Sorafenib (Nexavar) (10,96) 2.7-3 +++
Clofarabine (Clolar) (10) 27 =
Antimicrotubule agents =
Docetaxel (Taxotere) (10,15,16) 2.3-8 ++ Tab[e 4 ChemOtherapy ASSDCIatEd
Monoclonal antibody-based tyrosine With Venous Thromboembolism
kinase inhibitors
Bevacizumab (Avastin) (10,18,19) 1.7-3 he quuency
Trastuzumab (Herceptin) (20-28) 2-28 4+ Chemotherapy Agents Incidence (%) of Use ) i :
Proteasome inhibitor - Chemotherapy Associated With Bradycardia*
Alkylating agents
Bortezomib (Velcade) (10,17) 2-5 ++
Small molecule tyrosine kinase inhibitors Cisplatin (Platinol-AQ) (130) 8.5 +++ Ffequency
Dasatinib (Sprycel) (10) 2-4 FiF Angiogenesis inhibitors Chemotherapy Agents Incidence (%) of Use
Imatinib mesylate (Gleevec) (34,35) 0.5-1.7 -+ Lenalidomide (Revlimid) (144_149) 3-75% + Angiogenesis inhibitor
Lapatinib (Tykerb) (32) 15-22 + ) ) .
Sunitinib (Sutent) (36,37) 27-11 s Thalidomide (Thalomid) (133-143) 1-58* + Thalidomide (Thalomid) (138,140,156-159) 0.12-55* B
Histone deacetylase inhibitor Antimicrotubule agent
ornostat folinza) {19,101/232) Gl * Paclitaxel (Taxol) (10,90,91,154,155) <04-31* 4
Small molecule tyrosine kinase inhibitors
Erlotinib (Tarceva) (10) 3.9-11 +4++4

Edward T. H. Yeh” Cardiovascular Complications of Cancer Therapy Incidence, Pathogenesis, Diagnosis and Management
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Anthracyclines — Suy tim

« Pc tinh tim qua co ché trung gian topoisomerase.

« Kich hoat qua trinh phosphoryl oxy hda va cac con duong giy chét té bao
khac = Suy tim.

* Nguy co doc tinh tang: N, 16n tudi, xa tri hodc déng thoi sir dung cac
thudc gay doc tim khac.

e Thuong khoi phat trong 1 nim sau diéu tri; Lién quan dén liéu tich liy.

Michael A. Biersmith *“ Multimodality Cardiac Imaging in the Era of Emerging Cancer Therapies”

SCIENTIFIC CONFERENCE

DaNang
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Thuoc e ché diém kiém soat mién dich (ICIs) - Viém co tim

» Tang cuodng hoat tinh té bao T chong lai té bao U = Viém va ting tinh
tham mang t€ bao — Viém co tim-mang ngoai tim.

* Nguy co viém co tim cap khoang 1% (Cao hon khi sir dung liéu phap
ket hop).

* Thot gian khot phat trung binh 34 ngay.

* Ty 1¢ mac bénh va tr vong cao.
Mahmood et al. JACC 2019;71(16):1755-64
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Xa tri

« Ton thuong ndi mo do tia xa gay ra dan dén viém, ting sinh 16p 4o trong,

x0 hda va xo vira dong mach.

e Cac yéu to nguy co: Liéy tia xa >30Gy, dung dong thoi anthracycline,
bénh nhan tre, cac y€u t6 nguy co tim mach.

* C6 thé can nhic chup CCTA hodc CT do diém voi hoa (calcium score)

cho nhitng nguo1 c6 nguy co.

Table 1. Cancer Therapies, Cellular Targets, and Associated Cardiovascular Toxic Effects.™

Class Drug

Traditional cancer therapies

Cellular Target

Common Cardiovascular Toxic Effects

epirubicin, mitoxantrone

Radiation NA NA Mpyocardial ischemia, pericarditis, myocarditis,
valvular heart disease, arrhythmia
Anthracyclines Doxorubicin, daunorubicin, idarubicin, Type Il topoisomerase, DNA and RNA  Cardiomyopathy, arrhythmia, acute myocarditis

synthesis

or pericarditis

Platinum Cisplatin, carboplatin, oxaliplatin
Antimetabolites Fluorouracil

Capecitabine
Alkylating agents Cyclophosphamide

Antimicrotubule agents Paclitaxel

Vinca alkaloids

Cross-link DNA
Thymidylate synthase
Thymidylate synthase
Cross-link DNA

Microtubule

Microtubule

Hypertension, myocardial ischemia

Myocardial ischemia

Mpyocardial ischemia, arrhythmias

Congestive heart failure, myocarditis, pericarditis

Arrhythmias (including bradycardia, heart block,
premature ventricular contractions, and ven-
tricular tachycardia), thrombosis

Myocardial ischemia, coronary spasm

Michael A. Biersmith *“ Multimodality Cardiac Imaging in the Era of Emerging Cancer Therapies”™
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Cac phwong tién chan doan hinh anh

Table 3. Practical Considerations in Multimodality Imaging for Evaluation

of Cardiotoxicity

Volume and Coronary
Functional Tissue/Mass Myocarditis/ Valve Pericardial Disease/ Radiation Reproducibility /
Assessment Characterization Inflammation Disease Disease Ischemia Exposure Accuracy Cost Availability
Cardiac MRl | +++ ++ ++ ++ +++ ++ None +++ + +
CT Coronary | ++ + - ¥ ik ++ + it ¥ +
PET/Nuclear | +++ ++ +++ - + ++ +++ +++ ++ ++
Echo +H++ ++ - +++ +HA++ —/+ None + +H+ |+
(wall
motion)

Adapted with modifications from Seraphim et a

positron emission tomography.

|150

Michael A. Biersmith “ Multimodality Cardiac Imaging in the Era of Emerging Cancer Therapies”

APHY IMA
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under the Creative Commons Attribution (CC-BY) license. CT indicates computed tomography; MRI, magnetic resonance imaging; PET,

DaNang
10-12 October, 2025




Cac phwong tién chan doan hinh anh

) Recommendation Table 4 — Recommendations for
cardiac imaging modalities in patients with cancer

General Class* Level®
« RV dimensions « LW and LV mass Echocardiography is recommended as the
5 * 3D-LVEF (2D-LVEF if R : : 1 C
« TAPSE 3D not available) first-line modality for the assessr:qe:;zﬁ cardiac
« FAC « Contrast echo if inadequate function in patients with cancer.™ =™
+ RV-FWLS TTE image qualit . .
+ RAarea . GLS SRR 3D echocardiography is recommended as the
» Peak TRV = E/e’, LAV preferred echocardiographic modality to measure 1 B

LVEF 77-79,89

GLS is recommended in all patients with cancer

S

. g\J\EjF " Il:\\::Fand S having echocardiography, if 1 C
* = ; 75,80,81,89,90,92,93,102,103
» LS and circumferential strain available.
if available -
CMR should be considered for the assessment of
Myocardial Characterization cardiac function when echocardiography is lla C

T2w (STIR), T1,T2 maps, LGE 83,104,105

unavailable or non-diagnostic.
MUGA may be considered when TTE is not

IIb C
diagnostic and CMR is not available.'¢~"%®
A ) Baseline cardiac imaging prior to potentially cardiotoxic
« IVC diameter, and respiratory « Valvular and pericardial therapies:
changes diseases 7 . . .
o Vtslarand paricaedisl Baseline comprehensive TTE is recommended in N
diseases all patients with cancer at high risk and very high 1 C §
risk of CV toxicity before starting anticancer ' )
58]
therapy.=* o
. @Esc—
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I1. ['Tng dung MRI trong thuc hanh bénh tim mach-ung thu:

Panh gia thé tich va chitc ning cac that.

» Panh gia khoi luong co that trai.

* Banh gia suc cang co tim.

« Ton thuong viém mang ngoai tim, viém co tim.
» Tham nhiém Amyloid co tim hay nhiém sat.

* Tinh trang xo hoa co tim.

» Thuong ton ddong mach vanh do diéu trj.

* Phat hi¢én sém tinh trang ddc tinh co tim.

Wendy Bottinor ““ The Role of Cardiovascular Magnetic Resonance Imaging
in Cardio-Oncology” Heart Fail clin.2021 jan; 17(1):121-133

Clinical Conditions in Cardio- CMR Features

Oncology

Left Ventricular Systolic Dysfunction | Reduced LVEF
Abnormal GLS/GCS

Abnormal segmental intramyocardial
strain

+/— LGE

+/— Abnormal T1 and T2 mapping

RV Dysfunction

Reduced RVEF
Abnormal GLS/GCS

Myocyte Atrophy

Reduced LV mass
Increased end systolic wall stress

ICI Myocarditis

LGE
Elevated T2 inversion recovery times

Amyloid Deposition

Difficulty nulling LV myocardium
Global subendocardial LGE
Right ventricular LGE

Myocardial Fibrosis

Elevated ECVF
LGE
Increased myocardial T1

Hypovolemia

Reduced LV volumes
Reduced LVEF
Abnormal GLS/GCS
Reduced LV mass

Early Myocellular Injury

Elevated T2 relaxation times
Increased ECVF
Increased native T1

ECHO ASIA 2025 | 3 VSCICONGRESS 2025
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1. Panh gia chirc niing va thé tich cac buong tim

Table 3 Cancer therapy-related cardiovascular toxicity definitions

CTRCD
Symptomatic CTRCD (HF)“"’ Very severe HF requiring inotropic support, mechanical circulatory support, or
consideration of transplantation
Severe HF hospitalization
Moderate Need for outpatient intensification of diuretic and HF therapy
Mild Mild HF symptoms, no intensification of therapy required
Asymptomatic CTRCD Severe New LVEF reduction to <40%
Moderate New LVEF reduction by >10 percentage points to an LVEF
of 40-49%
OR

New LVEF reduction by <10 percentage points to an LVEF of 40—
49% AND either new relative decline in GLS by >15% from baseline
OR new rise in cardiac biomarkers®

Mild LVEF > 50%
AND new relative decline in GLS by >15% from baseline
AND/OR new rise in cardiac biomarkers®

2022 ESC Guidelines on cardio-oncology developed in collaboration with the European Hematology Association(EHA), the European
Society for Therapeutic Radiology and Oncology (ESTRO) and the International Cardio-Oncology Society (IC-OS)
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[ — + Tools Preferenc

WE O=@&n UE B

SAX3D Stack

SAX3D Stack LV Function
= 308.26 ml
227.50 ml
80.76 ml
26.20 %
4.93 |/min
3.06 I/min/m?
61.0/min
144.159g
157.85g
20
11
198.88 mi/m
191.79 mi/m2
146.77 mi/m
Function \ : 141.54 ml/m2
Biplanar LAX 52.10 ml/m
) SV/BSA: 50.25 mi/m2
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SAX

Function R ¥ Disable Warnin

Radial LAX 1 . \ | Referance ference Lines
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Tissue
T1 Mapping

Tissue
T2 Mapping

Tissue
T2* Mapping

@ perfusion
jx Semi-Quantitative

o) Options
Use Basal and Apical Gap for Volume Calculation i@

DB Tasks: 0 Fres

L Type here to search ] & 32°C Nhizu may

ECHO ASIA 2025 | 3 VSCI CONGRESS 2025 | &netirt oo | B20008 L e

THE 3" VIETNAM CARDIOGRAPHY IMAGING




PK DK HOA Hi

Bilanar

S
2023-08-21 2023-08-21
6/1/7 7/4/7
HR 60 » HR 58
L

!

PK DK HOA HAO - MEDIC

PSR

¢ ® @ ¥ ECHO ASIA 2025 | 39 VSCI CONGRESS 2025 | ss:ricrosocervor conocumosnmmnvas | Role0g 0

THE 3" VIETNAM CARDIOGRAPHY IMAGING




Phén suat tong mau giam:

» Thudc chdong ung thu — Tang nguy co suy tim.

» EF giam = Ton thuong co tim giai doan som.

» Panh gia LVEF trudc va trong khi diéu tri.

* LVEF giam < 50%.

* LVEF giam > 10% so voi lan SA gan nhat=> Theo doi sat.

Wendy Bottinor *“ The Role of Cardiovascular Magnetic Resonance Imaging in Cardio-Oncology” Heart Fail clin.2021 jan; 17(1):121-133
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Theé tich mau giam
e Giam thé tich mau do an uéng kém + Nén 6i.
e Giam thé tich mau cudi tdm truong.

» Giam phan suat tong mau LVEF va RVEF.

Wendy Bottinor *“ The Role of Cardiovascular Magnetic Resonance Imaging in Cardio-Oncology” Heart Fail clin.2021 jan; 17(1):121-133
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2. Khoi lwgng co that trai:

» Khoi luong co that trai va kich thudc budng that trai giam dan khi
duoc diéu tri bang anthracycline.

e Khoi lugng LV giam sém nhat (1 thang sau diéu trj).
» Giam 5% khdi luong LV sau 6 thang diéu tri.

 Néu LV mass < 57g/m2, du bao yéu to tim mach bat loi (Sensitivity
100%, specificity 85%).

Wendy Bottinor *“ The Role of Cardiovascular Magnetic Resonance Imaging in Cardio-Oncology” Heart Fail clin.2021 jan; 17(1):121-133
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3. Danh gia swrc cang co tim:

« MRI c6 thé danh gia GLS (global longitudinal strain), GRS (global
radial strain) va GCS (global circumferential strain).

* GLS giam 10-15% du doan ton thuong co tim giai doan sém.

* GLS va GCS trén MRI giam, du doan ton thuong co tim giai doan rat
som, ngay ca LVEF bao ton.

Wendy Bottinor *“ The Role of Cardiovascular Magnetic Resonance Imaging in Cardio-Oncology” Heart Fail clin.2021 jan; 17(1):121-133
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Bién dang doc toan thé

Tools Preferences Help

=N B

Strain LV Results(2D)

NGUYEN HUYNH KIM F s PK DK HOA HAD - MEDIC

Patient

2023-12-02
Data e

4 Function
SAX

Function
Biplanar LAX i 20.00

Peak Radial Strain (%) Peak Longitudinal Strain (%)

Function 99.6 mm (AHA) 99.6 mm (AHA)

' Radial LAX

Peak Strain ¥ ¥ AHA ™ Coronary Territo

gtudinal Strain (%) [LA] (M In
Y| Flow
Tissue
Signal Intensity
/ Tissue
Ty T Mapping
Q Tissue
T2 Mapping

\ T2* i
. T2* Mapping

Perfusion
Semi-Quantitative

Show Tntersections Between Image Planes (Based on Tracking Contours) Longitudnal Strain (%)
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Bién dang chu vi toan thé.

Workspace  Protocol

LV Results(30)

NGUYEN HUYNH KIM F 1 PK DK HOA HAD - MEDIC

2023-12-02

4 Function
SAX

Peak Longitudinal Strain

Peak Radial Strain (%)

:!I::Is::g:‘ LAX i 99.6 mm (AHA) g
o 99.6 mm (AHA) 99.6 mm (AHA)
Function
Radial LAX
MYOCARDIAL STRAIN

NAME LV

SAX Peak Global Circumferential Strain 71 % &gﬂ

LAX Peak Global Longitudinal Strain 7.5% @
Signal Intensity

7 Tissue
/ T T1 Mapping

Tz Tissue

T2 Mapping

@ Tissue
T2* Mapping

ﬁ Perfusion
oL Semi-Quantitative

2
Show Intersections Between Image Planes {Based on Tradéng Contours) Groumferential Strain (%)
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4. Viém co tim do thudc e ché diém kiém soat mién dich (ICIs)

T2-weighted 1 Early gadolinium enhancement :
\ \ ° A ] \ ] ? ) A l 1
* La tinh trang viém di kém hoai tr £ 5 E |
te bao co tim. T S ; !
- 2 . & > 2 : :
* Co tim ton thuong truc ti€p hay S 3 i |
glén tlép qua CO, Ché mlén dlCh F:;g,:o;\hm;;gsr;;rijl y [Increased early gadolinium enhancement ratio | Positive nonischemic LGE
(any 2 out of 3)
e Nhiing thuoc diéu tri lién quan e~ 3
ché diém kiém soat mién dich s T1-based imaging : T2-based imaging
- 1 :
(ICIs) = Viém co tim. o !
° A 4 « X . 4 5 :
* [CIs + li¢u phap mién dich két hop 3 '
- o A . ofB
- Tang nguy co viém co tim. 3 : ‘ ,
oo Increase of native T1 Increase of ECV  Positive nonischemic LGE | Increase of T2 Regional high T2 SI
- or high T2 S ratio
P (2 out of 2)

Senthil Anand and Rajesh Janardhanan “Role of cardiac
MRI in nonischemic cardiomyopathies”™
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Hinh anh viém co tim trén MRI.

Tang tin hiéu tréen T2W, Tang ti lé
myocardium va skeletal muscle trén
T2W truoc khi tiem gado =184/60 > 3.
LGE: Seo xo hoa lop ngogi tam mac
thanh bén phan giita va viing vach lién
that gan mém; LGE.mass la 10 gram
va LGE.mass/LV.mass la 11%.

Tang Native T1:1079ms; Native
T2: 63ms va tang ECV: 29%.
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5. Viem mang ngoai tim:

ang
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6. Amyloidosis:

Ocular symptoms Brain hemorrhage, transient
Dry eye focal neurological episodes ) L,
Vitreous opacity , /
Glaucoma

B / Respiratory muscle weakness

Cardlac failure, arrhythmia

Oral dryness
Normal myocardium (heart muscle)

/J ’J/%f Transthyretin

HprthnyidiSlTl " -».- _ },, @g |_|§P0ttglr;lasln proteins
A / misfold ,,, - 5
Normal heart N Amylmd fibrils
Hypoglycemic attack > éﬁq—;f/ \ r'4

Misfold

Carpal tunnel syndrome
Gastrointestinal symptom

Vomiting, abdominal pain,
diarrhea, constipation

Amyloid deposﬁs in myocardium

Polyneuropathy

) Sensory disturbance (small fiber neuropathy
Muscle weakness

Dysuria

Autonomic symptoms
Orthostatic hypotension, disturbance of sweating ©2021 Cleveland Clinic

Figure 7. Various systemic symptoms in ATTR.

Hiroaki Kitaoka, Chisato Izumi “JCS 2020 Guideline on Diagnosis and Treatment of Cardiac Amyloidosis”
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Hinh Cine tren mri

Day that trai (42-79% day khong doi xtng, 18%
day doi xung, 3-8% khong day). (ATTR day
nhiéu hon AL).

Day vach 1ién nhi > 6mm va thanh sau nhi phai
dac hi¢éu cho Amyloid.

RL chtrc nang tam truong 2 thét, EF binh
thuong hay giam giai doan cuoi.

Dan 2 nhi.
Dich mang ngoai tim (35%), mang phoi (48%).

ViewSizeAdjusted)

Seitaro Oda, Masafumi Kidoh “Trends in Diagnostic Imaging of Cardiac Amyloidosis: Emerging Knowledge and Concepts” 2020,
Joshua Yap “ Cardiac amyloidosis” 15 Jul 2022.
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Hinh anh ngd'm thuoc muon (LGE)

Thoi gian TI mat tin hiéu co tim trudc mau.

Seo LGE nd1 mac lan toa (40 nhay va do
dac hi¢u 85-90%).

Tich tu amyloid theo cac budc: Khong
LGE - LGE du6i ndi tdm mac (di€n hinh)
= LGE xuyén thanh (tién trién).

LGE & LV, RV, nhi va van nhi that.

LGE xuyén thanh thi gip & ATTR nhiéu
hon AL va tién lugng nang.

Lién quan RV pho bién 13 thé ATTR.

nnnnnnn

Seitaro Oda, Masafumi Kidoh “Trends in Diagnostic Imaging of Cardiac Amyloidosis: Emerging Knowledge and Concepts” 2020,
Joshua Yap “ Cardiac amyloidosis” 15 Jul 2022.
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Bénh co tim nhiém st

*
PKDKHOA HAD - MeDI; |12 ANAIYSIS

Mo Linase FiNo Corecsion '
2023-09-11 Sice 1 2023-07-28
15/1/1

T2* = 38.61 + 0.50 ms R*=0.999 [Fe] = 0.52 + 0.01 mg/g dw

PK DK HOA HAO -MEDIC

T2* Analysis
o Linesr F o Camection
Slice 1

T2* = 5.30 = 0.10 ms R*=0.999 [Fe] = 5.88 = 0.12 mg/q dw

Myocardial Myocardial R2* Dry weight Hepatic T2*
T2*(ms) (Hz) (MIC) (mg/g) (ms)

Hepatic R2*
(Hz)

<65

Dry weight
(LIC) (mg/g)

Classification

None

65-224

Mild

224 -475

Moderate

¢

=475

Severe

to Ref 11




8. Thwong ton dong mach vanh do diéu tri

Pathophysiological mechanism Risk of coronary artery disease and acute
coronary syndrome

Fluoropyrimidines * Endothelial injury * Up to 18% manifest myocardial ischaemia

(5-FU, capecitabine, gemcitabine) * Vasospasm * Up to 7-10%: silent myocardial ischaemia

Platinum compounds (cisplatin) * Procoagulant status * 20-year absolute risk of up to 8% after testicular cancer
* Arterial thrombosis * 2% risk of arterial thrombosis

VEGF inhibitors (bevacizumab, sorafenib, W * Risk of arterial thrombosis: bevacizumab 3.8%, sorafenib

sunitinib) * Arterial thrombosis |.7%, sunitinib 1.4%
* Endothelial injury

Radiotherapy * Endothelial injury * 2-7-fold increased relative risk of myocardial infarction
* Plaque rupture * Cumulative 30-year coronary events incidence of 10% in
* Thrombosis Hogdkin lymphoma survivors

* Risk proportional to irradiation dose

Zamorano Jl et al. Eur. Heart Journal, August 26,2016
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Thwong ton dong mach vanh trén MRI

0’ |
e}.? A

Téng tin hiéu trén T2W Hinh anh khiém khuyét tuéi mau va seo ngam thuéc mudn I6p ndi
mac, vung dudi vach va thanh duoi phdn ddy va gitta that trai.

DaNang
i 10-12 October, 2025
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9. Phat hién som tinh trang doc tinh va xo hoa co tim

» Dinh lugng thoi gian Native T2, giup phét hién ton thuong co tim giai
doan rat som.

» Pang diéu tri Anthracyclines = Native T2 ting = C6 tinh trang ton
thuong co tim giai doan som.

* Tang thoi gian Native T1 va ECV.
 LGE — Phat hién seo ngém thudc mudn co tim.

Wendy Bottinor ““ The Role of Cardiovascular Magnetic Resonance Imaging in Cardio-Oncology” Heart Fail clin.2021 jan; 17(1):121-133
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I11. Két luan

« MRI danh gia tot thé tich, chtrc ning va khoi luong co that trai.

» Uu thé trong khao sat dic tinh mo co tim: Viém, thim nhiém hay
x0 hoa.

* Phat hién rat som tinh trang doc tinh co tim trén cac thudc dang
diéu tri (bang cac chudi xung dic hiéu).

Ung dung MRI tim mach trén ung thu, hira hen s€ chuyén sdu va
hap dan hon nita trong nhitng nam sap tdi.
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