MRI trong danh gia cac

anh huéng va bién chirng

tim do Covid-19
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NOI DUNG

1. Co ché ton thvong tim cba Covid-19
2. Nhac lai vé tiéu chuan chan doan viém co tim trén MR
3. Kinh nghiém trén thé gidi vé MRI trén bénh nhan Covid-19

4. MOt s6 goiy vé i'ng dwng MRI tim — Protocol trong Covid-19




Covid-19



CO CHE GAY TON THU’O’NG CO QUAN CUA
SARS-COV-2 : VAI TRO CUA THU THE ACE2
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Nhiem SARS-COV-2 cé kha nang gay ra
ton thwong co tim theo 02 co’ ché:
trwc tiép va gian tiép
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TRUC TIEP
SARS-COV-2 gin vao thu
thé& ACE2 nh& protein
gai, sau dé xam nhap
vao té bao nh& co ché
hdéa mang, gay ra tén
thuwong té bao

Hau qua:

GIAN TIEP
HoOi chirng dap rng viém
hé théng (SIRS) va thiéu
mau cuc bd do huyét
khai va rdi loan chuwrc
nang ndi mac mach mau

Co’ ché truc tiép hay gian ti€p déu cé thé gay ra tén
thwong co tim, hoai tir co’ tim, choang tim. Vé lau
dai, cac tén thwong bénh ly nay cé thé gay ra seo,
mong co’ tim, viém co’ tim, bénh co’ tim, réi loan
nhip tim = Nguy co dét tir do tim

Pericardium
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ishiga, Masataka, et al. "COVID-19 and
‘eardiovascular disease: from basic mechanisms

clinical perspectives." Nature Reviews

ardiology 17.9 (2020): 543-558.

BENH CANH LAM SANG
TIM MACH CO LIEN
QUAN DEN SARS-COV-2
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Cardiovascular diseases

Underlying comorbidities |

* Hypertension

* Coronary heart disease
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viem co tim tren MRI tim



Viém co tim - T bénh hoc dén hinh anh MRI

1. Girdng mao mach co tim dan, sung huyét (hyperemia)
- T1tang (mapping), tvdi mau first-pass (early gado enhancement)

2. Tangtinh tham thanh mao mach, thoat mach, pho (khoang ngoai bao va
noi té bao)

—> T2 tang (mapping), hinh T2W, T1 tang (mapping)

Tén thwong té bao co tim, mang té bao rach, hoai t® co'tim, tich ty manh
v@ té bao trong khoang ngoai bao tham nhiém té& bao viém

- ECV tang (mapping), hinh anh LGE (late gado enhancement)
4. Hinhthanh xo’ va seo trong mo ké gian bao

—> hinh anh LGE (late gado enhancement)

J Am Coll Cardiol 2018 Dec 18;72(24):3158-3176
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Tiéu chuan Lake Louise c6 dién 2009

Table 1. Diagnostic Targets, Approach, and Sequences Used by CMR in Patients With Suspected Active Myocarditis

Target Lake Louise Criterion CMR Approach CMR Sequence

Function Supportive only Cine CMR Steady-state—free precession
pericardial effusion Supportive only Cine CMR Steady-state—free precession

Edema Yes Edema-sensitive CMR T2-weighted triple inversion recovery or other

Hyperemia Yes CMR before and early after contrast injection T1-weighted fast spin echo
(early Gd enhancement)

Necrosis/scar Yes CMR late after contrast injection (late Gd enhancement) Inversion-recovery gradient echo

If 2 Lake Louise Criteria are positive, the CMR is considered indicative of active myocardial inflammation. CMR indicates cardiovascular magnetic resonance; and
Gd, gadolinium.

Circ Cardiovasc Imaging. 2013;6:833-839.




Tiéu chuan Lake Louise co dién 2009

TIEU CHUAN CHINH

1. Hinh T2W c¢6 tang tin hiéu tirng ving hoac toan thé (>1.9 so v&i co van)

2. TisoO tang tin hiéu (enhancement ratio) co tim/co van > 4.0 trén hinh first-pass
twoi mau voi gadolinium

3. Honivung LGE
- C6 2/3 tiéu chuan chinh: goi y viém co tim cap

TIEU CHUAN PHU (hd tro, nghi dén chan doan)

1. Réiloan van dong vung HOAC toan thé

2. Tran dich mang ngoai tim

> Circ Cardiovasc Imaging. 2013;6:833-839.



Tang tin hieu tren hinh T2W:
tin hiéu co tim so v&i co van tang > 1.9
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Hinh STIR (short-tau Inversion Recovery Spin echo)

Circ Cardiovasc Imaging. 2013;6:833-839.



Khao sat first pass perfusion:
ti s6 tang tin hiéu s&m co tim/co van > 4.0

(g

Hinh TSE T2W, trwdc va ngay sau tiém gadolinium (early enhancement)
/ Circ Cardiovasc Imaging. 2013;6:833-839.



Hinh tang tin hieu muon LGE (late gado enhancement):
kiéu hinh khong-do nguyén nhan thiéu mau cyc bo

~

Hinh Inversion-recovery Fast Gradient Echo: 10-15 phut sau tiém gadolinium

/ Archives of Cardiovascular Diseases. Volume 105, Issue 5, May 2012, pp. 300-308



https://www.sciencedirect.com/science/journal/18752136
https://www.sciencedirect.com/science/journal/18752136/105/5

Tiéu chuan Lake Louise 2018

2018 Lake Louise Criteria CMR Image Examples

Regional or global increase Regional or global increase
of native T2 of T2 signal intensity

Myocardial Edema
(T2-mapping or T2W images)

Regional or global increase Regional or global Regional LGE
of native T1 increase of ECV signal increase

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

Pericarditis Pericardial effusion

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

Systolic LV Dysfunction
(Regional or global wall
motion abnormality)

/ J Am Coll Cardiol 2018 Dec 18;72(24):3158-3176



iéu chuan Lake Louise 2018: b6 sung cac
thong so tU ky thuat mapping: T2, T2, ECV

- Cacthong so native T1, native T2, ECV (extra cellular volume) cta

mo co tim co thé do dac dwoc bang MRI

- MGi trung tdm can thyc hién do thong sé “binh thwéng” trén nguoi
tinh nguyén, dya vao dac thu hé thong MRI (2.5T hay 3T), cac thong

sO cUa pulse sequence...

- Trong viém co tim: T2 tang, ECV tang, T2 tang (so vai tri s6 binh

thuwong coa trung tam)




So sanh kha nang chan doan:
LLC co dién va LLC 2018

ORIGINAL RESEARCH

Comparison of Original and 2018 Lake Louise Criteria
for Diagnosis of Acute Myocarditis: Results of a Validation

Cohort

Julian A. Luetkens, MD * Anton Faron, MD * Alexander Isaak, MD * Darius Dabir, MD * Daniel Kuetting, MD -«
Andhreas Feisst, MD * Frederic C. Schmeel, MD * Alois M. Sprinkart, MSc * Daniel Thomas, MD

From the Department of Radiology, University of Bonn, Sigmund-Freud-5Str 25, 53127 Bonn, Germany. Received January 15, 2019; revision requested March 12; final
revision received May 8; accepted May 14. Address correspondence to |.A.L. (e-mail: julian. luetkens@ukbonn.de).

Conflicts of interest are listed at the end of this arricle.

See also the commentary by Gurtberlet and Liicke in this issue.

Radiology: Cardiothoracic Imaging 2019; 1(3):e190010 *®  hueps://doi.org/10.1148/ryct.2019190010 * Content cudcs;

Do nhay: 72.5% vs 87.5%. PO chuyén biét: 96.2% vs 96.2%

Cardiol Cardiothoracic Imaging. 2019 Jul 25;1(3):e190010
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Kinh nghiém trén thé gi
MRI tim trong bénh Covid-19



Anh hvéng tim khi nhiém Covid-19 giai doan cap

Early cardiac involvement in patients with acute

COVID-19 infection identified by multiparamet-
ric cardiovascular magnetic resonance imaging

Nghién c&u & Throng Hai, Trung Quéc

25 ngudi nhiém Covid-19 cap, ¢é triéu chirng tim
hoac bat thvong ECG

17 nguoi khong tang troponin, 8 c6 tang troponin
So sanh v&i nhdm chirng la 25 ngudi khoe

KET QUA:

T2 tang trong 88% trwong hop
T1tang trong 96% truedng hop

ECV tang co y nghia

Ch{rc nang tim (GLS) giam cd y nghia
Hinh anh LGE (+) trong 4%

Eur Heart J Cardiovasc Imaging. 2021 Mar 4;jeabos2



Kiéu hinh ton thuvong co tim trén ngudi héi phuc sau Covid-19

Hospitalised
COVID-19

/\

Discharged alive after
COVID-19 admission
n = 1888

Troponin negative
or not measured
n=1068

Troponin positive
during admission
n = 820

26% 6% 22%

No CMR:

- Declined = 66

- Dead =29

- Inappropriate = 441

- CMR contraindication = 115
- Uncontactable = 21

Convalescent CMR
n =148

145 trrdng hop héi phuc sau nhiém Covid-19 ndng
Tat ca déu co troponin duong
Chup MRI sau xuat vién trung binh 68 ngay

Myocardial Injury with troponin release

~ KETQUA

" 329 c6 kiu hinh viém

»28% c0 kiéu hinh bénh tim thi€u mau cuc b, trong
do coé dén 1/3 khong tién s& bénh mach vanh Eur Heart J. 2021 May 14;42(19):1866-1878



Anh huvéng tim sau nhiém Covid-19 trén hinh dnh MRI

Outcomes of Cardiovascular Magnetic Resonance Imaging in Patients
Recently Recovered From Coronavirus Disease 2019 (COVID-19)

Valentina O. Puntmann, MD, PhD; M. Ludovica Carerj, MD; Imke Wieters, MD; Masia Fahim; Christophe Arendt, MD; Jedrzej Hoffmann, MD;
Anastasia Shchendrygina, MD, PhD; Felicitas Escher, MD; Mariuca Vasa-Nicotera, MD; Andreas M. Zeiher, MD; Maria Vehreschild, MD; Eike Nagel, MD

Nghién ctru & Burc
100 bénh nhan khéng chon loc
67 ngoai tru, 33 ndi tru

MRI tim ngay 71 sau chan doan

= 78% c6 anh huong tim (T2 tang, T2 tang,
LGE, tang tin hiéu mang ngoai tim)
- 60% c6 bang chrng viém con tién trién

—> phai theo doi [au dai??

JAMA Cardiol. 2020:5(11):1265-1273




Viem co tim sau tiem vaccine Covid-19

COVID-19 vaccine

JAMA Cardiology | Brief Report

Patients With Acute Myocarditis

Following mRNA COVID-19 Vaccination

Nghién ciru Duke University, My
7 Nguoi co lam sang viém co' tim, 4 nguoi
vra chich mRNA vaccine

KET QUA:
Hinh thai trén MRI tim hoan toan phu hop
Thoa tiéu chuan chan doan LLC
*T1tang,
*T2tang
 *LGE (+) ki€u non-ischemic
4 " % R6i loan chc ndng van déng

> JAMA Cardiol. Published online June 29,



MRI tim danh gia viém co tim & van déng vién nhiém Covid-19

JAMA Cardiology | Brief Report

Evaluation for Myocarditis in Competitive Student Athletes
Recovering From Coronavirus Disease 2019 With Cardiac

Magnetic Resonance Imaging

Jitka Starekova, MD; David A. Bluemke, MD, PhD; William S. Bradham, MD, PhD; Lee L. Eckhardt, MD; Thomas M. Grist, MD;
Joanna E. Kusmirek, MD; Christopher S. Purtell, MD; Mark L. Schiebler, MD; Scott B. Reeder, MD, PhD

I T2-weighted double inversion B | T1-weighted PSIR LGE T1-weighted PSIR LGE D | T1-weighted PSIR LGE

recovery fast spin echo image image, slice 1 image, slice 2 image, 4 chamber
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Nghién cru & My

145 van dong vién, PCR (+)

MRI tim 15 ngay sau chan doan
Da s0 khong triéu chirng hoac nhe

- Tan suat viém co tim 1.4%
> Khong can chyp MRI dé tam soat

JAMA Cardiol . 2021 Jan 14;e207444



MRI tim danh gia viém co tim & van dong vién nhiém Covid-19

> JACC Cardiovasc Imaging. 2021 Mar;14(3):541-555. doi: 10.1016/j.jcmg.2020.10.023.
Epub 2020 Nov 4.

High Prevalence of Pericardial Involvement in
College Student Athletes Recovering From COVID-19

Nghién ctru & My

54 van dong vién, PCR (+)

MRI tim 27 ngay sau chan doan
Pa s06 khong triéu chirng hoac nhe

—> 39% €O viém mang ngoai viém

- 28% c06 anh hvdng co tim (T tang,
LVEF gidam)

—> T2 khdng tang

" '1.\. A JACC Cardiovasc Imaging . 2021 Mar;14(3):541-555



MRI tim danh gia viém co tim & van dong vién nhiém Covid-19

September 11, 2020

Cardiovascular Magnetic Resonance
Findings in Competitive Athletes Re-

covering From COVID-19 Infection

Saurabh Rajpal, MBBS, M [ﬂ; Matthew S. Tong, Dl.iﬂ; James Borchers, MD, MF’HW; et al

Nghién clru & My

26 van dong vién, PCR (+)

MRI tim 11-53 ngay sau chan doan

Pa s6 khong triéu chirng hoac nhe

= 15% co tiéu chudn chan doan viém co tim

2 40% cO LGE (co thé trudc do?)

pd
ed

> T2 ting

JAMA Cardiol. 2021;6(1):116-118

>



Van déng vién dién kinh nhiém Covid-19 (1)

Van dong viéen marathon n¥, 29t
Nhiém covid-1g triéu chi*ng nhe
Ho, dau nguc, kho thé nhe

Sau chan doan 6 tuan: chay lai
- Pau ngyc, tim nhanh 170 lan/phdt

Nhap vién lai: Troponin tang
- CMR binh thuong (tiéu chuan LLC -)

- EURO CMR 2021.
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Van déng vién dién kinh nhiém Covid-19 (2)

Van dong vién marathon ni¥, 29t
Nhiém covid-19 triéu ching nhe
Ho, dau ngyc, kho thé nhe

Sau 6 tuan: chay lai
- Pau ngurc, tim nhanh 170 lan/phut

Nhap vién lai: Troponin tang
= CMR binh thuong (tiéu chuan LLC -)

Sau 10 tuan: chay lai
. =2 Daunguc, mét kho tho
7 9 CMR: tran dich mang tim

1’ EURO CMR 2021. DrValentine Puntmann. CMR and Covid



Van déng vién dién kinh nhiém Covid-19 (3)

&

Van dong vién marathon n{, 29t
Nhiém covid-19 triéu ching nhe
Ho, dau ngyc, kho thé nhe

Sau 6 tuan: chay lai
- Pau ngurc, tim nhanh 170 lan/phut

Nhap vién lai: Troponin tang
= CMR binh thuong (tiéu chuan LLC -)

~Sau 1o tuan: chay lai

= Paunguc, mét khé thé

' 2 CMR: tran dich mang tim + T2 tang

> Hinh anh tang tin hiéu mang ngoai tim — co tim

, / EURO CMR 2021. DrValentine Puntmann. CMR and Covid



Van déng vién dién kinh nhiem Covid-19 (4)

Theo do6i sau 26 tuan: T2 giam dan theo th&i gian (Tri s6 T2 binh thuéng tai trung tam: <37.4ms)
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3 Tesla Sk;ro
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3 Tesla. Prisma Q

T2 =41.3 msec T2 = 38.2 msec T2 = 37.0 msec
hsTnT 17 pg/ml hsTnT 3.84 pg/ml hsTNT <3 msec

hsCRP = 0.29 mg/dI hsCRP = 0.28 mg/dk hsCRP = 0.12 mg/dI

EURO CMR 2021. DrValentine Puntmann. CMR and Covid



1 56 vi du minh hoa MRI tim trén vén déng vién nhiém Covid-19
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EURO CMR 2021. DrValentine Puntmann. CMR and Covid



Mot so goi y vé ng dung MRI tim

Protocol tren bénh nhan Covid-19



MRI tim trén bénh nhan nhiém Covid-19 héi phuc

EuroCMRZ2021 e
t CMR post COVID
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activities, atypical chest pain)

Build slowly up activity
level (HR<140)

EURO CMR 2021. DrValentine Puntmann. CMR and Covid



Protocol chup MRI tim trén bénh nhan nhiém Covid-19
EuroCMRZ2021

STUDY PROTOCOL : , _ .
Recommended CMR-protocols in adult patients with

Society for Cardiovascular Magnetic active/post COVID-19

Resonance (SCMR) recommended CMR |
protocols for scanning patients with active MECRIMDNNG SRR . | SEETRG AR S
or convalescent phase COVID-19 infection

questions

LVEF - Antiremodelling TH Only if experienced

Pericarditis - Colchicine

High resolution

EURO CMR 2021. DrValentine Puntmann. CMR and Covid




Két luan

Anh huwdng trén tim sau nhiém Covid-19 kha phé bién va hinh thai da dang
- Tan suat khong ro, tUy thudc nhiéu yéu to (nhan ching, bénh nén...)
- Thwdng gap nhat la:
- Anh huéng mang ngoai tim,
- Viém co tim va mang ngoai tim
- Hoai t& va xo hoa kiéu khéng do thiéu mau cuc bé
Dv hau lau dai: hoan toan chva ro
- LGE (+) c6 thé cd y nghia tién lvgng xau

- Can theo déi anh huvdng tim dé biét rd hon, nhat la nhirng ngudi co bat
thwong tim (tang troponin..)

 MRI tim la phvong phap hinh anh pht hop nhat



THANKYOU!




