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Miocardite e Imagem

Introducao: critérios de Dallas

Processo inflamatorio do miocardio com infiltrado
inflamatorio e necrose/degenerescéncia focal dos

cardiomiocitos, focal ou difusa

Aretz HT, Billingham ME, Edwards WD, et al. Myocarditis. A histopathologic definition and classification. The American journal of cardiovascular pathology. 1987;1(1):3-14
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Aretz HT, Billingham ME, Edwards WD, et al. Myocarditis. A histopathologic definition and classification. The American journal of cardiovascular pathology. 1987;1(1):3-14
Chow LH, Radio SJ, Sears TD, McManus BM. Insensitivity of right ventricular endomyocardial biopsy in the diagnosis of myocarditis. Journal of the American College of Cardiology. 1989;14(4):915-20.
Baughman KL. Diagnosis of myocarditis: death of Dallas criteria. Circulation. 2006;113(4):593-5.
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Introducao: relevancia

® |ncidencia de 6%-12% em casos de morte subita em

jovens adultos™

® |Incidencia de 9% em miocardiopatia de etiologia

desconhecida™*

® Incidencia de 10% em insuficiencia cardiaca de etiologia

nao isquémica™**

* Maron et al, Circulation. 2009;119(8):1085-92; Fabre et al, Heart (British Cardiac Society). 2006;92(3):316-20; Doolan et al, The Medical journal of Australia. 2004;180(3):110-2
** Felker et al, The New England journal of medicine. 2000;342(15):1077-84

*** Mason et al, The New England journal of medicine. 1995;333(5):269-75
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Ecocardiografia convencional

® Avaliacao morfo-funcional
® Dilatacao cavidades
® Alteragoes segmentares
® Funcao ventricular sistemica e diastolica
® Derrame pericardico

® Trombos

® Sem papel especifico para o diagnostico

B. Pinamonti et al., “Echocardiographic findings in myocarditis,” American Journal of Cardiology, vol. 62, no. 4, pp. 285-291, 1988.
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Ecocardiografia convencional

® Espessamento parietal transitorio e edema™

® Distincao entre miocardite fulminante e nao fulminante®*
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*Hiramitsu S. et al, Transient Ventricular Wall Thickening in Acute Myocarditis: A Serial Echocardiographic and Histopathologic Study, Jpn Circ J 2001; 65: 863 - 866
**Felker G.M., Boehmer J.P,, Hruban R.H.; Echocardiographic findings in fulminant and acute myocarditis. J Am Coll Cardiol. 36 2000:227-232.
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Ecocardiografia avangada: TDI
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Urhausen A. et al, Images in cardiovascular medicine. Diagnosis of myocarditis by cardiac tissue velocity imaging in an olympic athlete. Circulation. 108 2003:
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Ecocardiografia avangada: Strain

Di Bella G. et al, Strain Doppler echocardiography can identify longitudinal myocardial dysfunction derived from edema in acute myocarditis, Int J Cardiol. 2008 May 23;126(2):279-80.


http://www.ncbi.nlm.nih.gov/pubmed?term=Di%20Bella%20G%5BAuthor%5D&cauthor=true&cauthor_uid=17466393

Imagem e Diagnostico

Ecocardiografia avangada: Strain, Perfusao

Afonso L. et al, Acute myocarditis: can novel echocardiographic techniques assist with diagnosis?Eur J Echocardiogr (2010) 11 (3): ES.
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Ecocardiografia avangada: Strain, Perfusao
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Afonso L. et al, Acute myocarditis: can novel echocardiographic techniques assist with diagnosis?Eur J Echocardiogr (2010) 11 (3): ES.
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Ecocardiografia avangada: Strain, Perfusao
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Afonso L. et al, Acute myocarditis: can novel echocardiographic techniques assist with diagnosis?Eur J Echocardiogr (2010) 11 (3): ES.
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Ecocardiografia avangada: Strain
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No inflammation at follow-up -
Inflammation at follow-up

Escher F. et al, New Echocardiographic Findings Correlate with Intramyocardial Inflammation in Endomyocardial Biopsies of Patients with Acute Myocarditis and Inflammatory Cardiomyopathy,
Mediators of InflammationVolume 2013 (2013), Article ID 875420
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Ressonancia Magnetica Cardiaca (RMC)

® Sequencias em T2 - Edema

® Realce com gadolineo
® Precoce - hiperemia e leak vascular

® Tardio - aumento do espacgo intercelular - necrose/fibrose
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‘ RMC: Sequéncias em T2 - Edema

® Sensibilidade 84,%; Especificidade 74%

B

28

Abdel-Aty H et al. Diagnostic performance of cardiovascular magnetic resonance in patients with suspected acute myocarditis: comparison of different approaches. Journal of the American College of
Cardiology. 2005;45(11):1815-22.
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RMC: Realce precoce com gadolineo

® Sensibilidade 80,%; Especificidade 68%

l

e
Early enhancement - pre Early enhancement - post

Abdel-Aty H et al. Diagnostic performance of cardiovascular magnetic resonance in patients with suspected acute myocarditis: comparison of different approaches. Journal of the American College of
Cardiology. 2005;45(11):1815-22.
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RMC: Realce tardio com gadolineo

® Sensibilidade 95,%; Especificidade 96%

H. Mahrholdt et al, Presentation, patterns of myocardial damage, and clinical course of viral myocarditis, Circulation, 114 (2006), pp. 1581-1590
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RMC: Critérios Lake Louise (2009) '

|. Aumento focal ou global de sinal por sequéncias
ponderadas em T2 (edema)

2. Elevacao do ratio precoce global do sinal miocardio/
musculo esqueléetico apos contraste (hiperemia)

3. Realce tardio por gadolineo (necrose/fibrose)

Friedrich MG et al. Cardiovascular magnetic resonance in myocarditis: A JACC White Paper. Journal of the American College of Cardiology. 2009;53(17):1475-87



Take-home messages

Imagem e Diagnostico

® O diagnostico de miocardite aguda evoluiu de forma muito

expressiva nos ultimos anos, dada a evolugao nos metodos de

Imagem,

que permitem o diagnostico nao invasivo desta patologia

com elevada sensibilidade e especificidade

© A RMC e ja o metodo imagiologico de eleicao para o

diagnostico de miocardite aguda

@ A ava

eCocard

iacao de deformacao miocardica e outras modalidades de

iografia avancada exibe potencial diagnostico ainda mal

explorado
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Ecocardiografia convencional

® Factores prognostico

® Miocardite fulminante vs nao fulminante*
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® Fungao sistémica ventriculo direito (TAPSE)**

*Felker G.M., Boehmer J.P., Hruban R.H.; Echocardiographic findings in fulminant and acute myocarditis. J Am Coll Cardiol. 36 2000:227-232.
**Mendes L.A. et al, Right ventricular dysfunction: an independent predictor of adverse outcome in patients with myocarditis. Am Heart J. 128 1994:301-307.
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Ecocardiografia avangada: Strain

® Estudo retrospectivo de coorte, controlado

® Eventos:

® Morte

® Transplante

® Edema agudo do pulmao

® Choque cardiogenico

® Hospitalizagao por causa cardiaca
® LVAD

e CDI

Ju-Feng Hsiao, Yuki Koshino, Crystal R. Bonnichsen, Yang Yu, Fletcher A. Miller Jr., Patricia A. Pellikka, Leslie T. Cooper Jr., Hector R. Villarraga, Speckle tracking echocardiography in
acute myocarditis, Int J Cardiovasc Imaging, February 2013, Volume 29, Issue 2, pp 275-284


http://link.springer.com/search?facet-author=%22Ju-Feng+Hsiao%22
http://link.springer.com/search?facet-author=%22Yuki+Koshino%22
http://link.springer.com/search?facet-author=%22Crystal+R.+Bonnichsen%22
http://link.springer.com/search?facet-author=%22Yang+Yu%22
http://link.springer.com/search?facet-author=%22Fletcher+A.+Miller+Jr.%22
http://link.springer.com/search?facet-author=%22Patricia+A.+Pellikka%22
http://link.springer.com/search?facet-author=%22Leslie+T.+Cooper+Jr.%22
http://link.springer.com/search?facet-author=%22Hector+R.+Villarraga%22
http://link.springer.com/journal/10554/29/2/page/1
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Ecocardiografia avangada: Strain

® Estudo retrospectivo de coorte, controlado

Table 2 Multiple logistic regression model for left ventricular strain and strain rate

LV strain and strain rate Myocarditis group® (N = 45) Myocarditis with EF > 50 %® (n = 19)
OR (95 % CI) P value OR (95 % CI) P value
LS (per 1 % change) 1.98 (1.28-3.59) 001 1.77 (1.23-2.92) 001
LSR (per 0.1 s~' change) 2.89 (1.45-7.13) 008 2.83 (1.49-6.7) <001
CS (per 1 % change) 1.31 (1.06-1.68) 02 1.27 (1.06-1.56) 04
CSR (per 0.1 s~ change) 1.41 (1.07-1.97) 03 1.44 (1.1-2.01) 006

CS circumferential strain, CSR circumferential strain rate, EF ejection fraction, LS longitudinal strain, LSR longitudinal strain rate, LV left
ventricular, OR odds ratio

Ju-Feng Hsiao, Yuki Koshino, Crystal R. Bonnichsen, Yang Yu, Fletcher A. Miller Jr., Patricia A. Pellikka, Leslie T. Cooper Jr., Hector R. Villarraga, Speckle tracking echocardiography in
acute myocarditis, Int J Cardiovasc Imaging, February 2013, Volume 29, Issue 2, pp 275-284


http://link.springer.com/search?facet-author=%22Ju-Feng+Hsiao%22
http://link.springer.com/search?facet-author=%22Yuki+Koshino%22
http://link.springer.com/search?facet-author=%22Crystal+R.+Bonnichsen%22
http://link.springer.com/search?facet-author=%22Yang+Yu%22
http://link.springer.com/search?facet-author=%22Fletcher+A.+Miller+Jr.%22
http://link.springer.com/search?facet-author=%22Patricia+A.+Pellikka%22
http://link.springer.com/search?facet-author=%22Leslie+T.+Cooper+Jr.%22
http://link.springer.com/search?facet-author=%22Hector+R.+Villarraga%22
http://link.springer.com/journal/10554/29/2/page/1
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Ecocardiografia avangada: Strain

® Estudo retrospectivo de coorte, controlado
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Ju-Feng Hsiao, Yuki Koshino, Crystal R. Bonnichsen, Yang Yu, Fletcher A. Miller Jr., Patricia A. Pellikka, Leslie T. Cooper Jr., Hector R. Villarraga, Speckle tracking echocardiography in
acute myocarditis, Int J Cardiovasc Imaging, February 2013, Volume 29, Issue 2, pp 275-284


http://link.springer.com/search?facet-author=%22Ju-Feng+Hsiao%22
http://link.springer.com/search?facet-author=%22Yuki+Koshino%22
http://link.springer.com/search?facet-author=%22Crystal+R.+Bonnichsen%22
http://link.springer.com/search?facet-author=%22Yang+Yu%22
http://link.springer.com/search?facet-author=%22Fletcher+A.+Miller+Jr.%22
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http://link.springer.com/journal/10554/29/2/page/1

Cumulative survival
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RMC.: realce tardio com gadolineo

Kaplan-Meier Survival Curves: Cardiac Death
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Griin et al, JACC Vol. 59, No. 18, 2012:1604-15
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‘ RMC: realce tardio com gadolineo

C Kaplan-Meier Survival Curves: Sudden Cardiac Death
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RMC.: realce tardio com gadolineo
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Barone-Rochette G et al, Potentially simple score of late gadolinium enhancement cardiac MR in acute myocarditis outcome., J Magn Reson Imaging. 2013 Dec 1. doi: 10.1002/jmri.24504



http://www.ncbi.nlm.nih.gov/pubmed?term=Barone-Rochette%20G%5BAuthor%5D&cauthor=true&cauthor_uid=24293405
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Take-home messages

® Os poucos estudos efectuados até a data demonstraram existir
potencial informagao prognostica na ecocardiografia e a
ressonancia magnetica cardiaca em doentes com miocardite aguda
© A avaliagao de deformagao miocardica exibe potencial
prognostico promissor

® A avaliagao de necrose/fibrose por realce tardio com gadolineo
na RMC demonstrou ter valor prognostico

® O potencial de informagao prognostica fornecida por estes

MCDTs tem ainda muito por explorar
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Estudo |-AM: Imaging Acute Myocarditis

® Estudo observacional prospectivo
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® 65 doentes

9

PE




Imagem e Prognostico @

Estudo |-AM: Imaging Acute Myocarditis
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Estudo |-AM: reunioes internacionais

® Silva Marques |}, Oliveira A, Carrilho-Ferreira P, Gato Varela M, Pedro M, Silva EP, Amaro C, Almeida AG, Nunes

Diogo A. Systemic cellular immune response and ventricular function in acute myocarditis. European Heart Journal

(201 1) 32 (Abstract Supplement), 594-595. European Society of Cardiology Congress 201 |

©® Silva Marques J, Almeida AG, CarvalhoV, Jorge C, Silva D, Gato Varela M, Martins SR, Brito D, Lopes MG. Clinical

patterns and myocardial deformation by speckle tracking in acute myocarditis. Eur | Echocardiogr (2010 ) 11

(Supplement 2),ii58. Euroecho 2010

® Silva Marques ), Almeida AG, Magalhaes R, Silva D, Gato Varela M, Martins SR, Ribeiro S, Brito D, Lopes MG.

Extension of oedema and myocardial necrosis evaluated by cardiac magnetic resonance in acute myocarditis - impact on
biomarkers and ventricular function. European Heart Journal (2010) 31 (Abstract Supplement), 126. European

Society of Cardiology Congress 2010

® Nobre Menezes, M, J. Silva Marques, Magalhaes, R.,Carvalho V,, Costa P,Brito D.,Almeida, AG, Nunes-Diogo A,

Electrocardiographic changes in acute myocarditis. Relationship with cardiac magnetic resonance findings, Eur Heart |

Cardiovasc Imaging 2013 Dec; 14(Suppl 2): 1-236. Euroecho 2013



