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Akutni myokarditida

* akutni zanétlivé postizeni myokardu

e zanetliva KMP — dilatacni KMP vznikla v souvislosti s myokarditidou
(myokarditida + porucha systolické funkce)
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Etiologie
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H5W 1 = herpes simplex wvirus 1;
PVB19 - parvowirus B19.

Obr. 1= PCR nalez se zastoupenim jednotlivych agens

Krejci J et al. Impact of inflammatory infiltration and viral genome presence in myocardium on the changes of echocardiographic parameters. Cor et Vasa. 2013;55:e333—e340.



Etiologie

Med Microbicl Immuncl. 2010 May; 199(2):13%-43. doi. 10.1007/5004 30-00%-0141-6. Epub 2010 Jan 6.

Presence of Borrelia burgdorferi in endomyocardial biopsies in patients with new-onset
unexplained dilated cardiomyopathy.

Palecek T', Kuchynka F, Hulinska D, Schramlova J, Hrbackova H, Vitkova |, Simek 5, Horak J, Louch WE. Linhart A.

[+ Author information

Abstract

Dilated cardiomyopathy (DCM) represents the third most common cause of heart failure and the most frequent cause of heart
transplantation. Infectious, mostly viral, and autoimmune mechanisms, together with genetic abnormalities, have been reported as
three major causes of DCM. We hypothesized that Lyme disease (LD), caused by spirochete Borrelia burgdorferi (Bb), might be an
important cause of new-onset unexplained DCM in patients living in a highly endemic area for LD such as the Czech Republic. We
performed endomyocardial biopsy (EMB) in 39 consecutive patients presenting with symptomatic unexplained left ventricular (LV)
systolic dysfunction lasting no more than 12 months. In eight subjects (21%), Bb was detected in the EMB sample by polymerase
chain reaction or by electron microscopy. None of these patients exhibited any form of atrioventricular block or other extracardiac
manifestation of Bb infection. Serological testing identified 1gG antibodies against Bb in only two cases and IgM antibodies in none. All
affected patients were treated with intravenous cefiriaxone for 3 weeks. At 6 months follow-up, LV morphology and function as well as
functional status of these patients significantly improved. In conclusion, Bb infection may represent an important cause of new-onset
unexplained DCM in patients living in endemic regions such as the Czech Republic. Because the antibiotic treatment appears to be
markedly effective and serological examination does not provide a tool for diagnosing the disease, EMB focused on the detection of
Bb should be performed in all patients from endemic areas with new-onset unexplained DCM not responding to conventional therapy.



Klinicka prezentace

e subklinicka forma

* ,,AKS — like” pribéh — bolest na hrudi s pozitivitou troponinu (* ekg
zmeny)

* nove vzniklé srdecni selhani
e zivot ohrozujici arytmie
 kardiogenni sok



Diagnostika

EMB jako zlaty standard

* histologie a imunohistochemie — posouzeni zanétlivé infiltrace
myokardu

* PCR — pritomnost infekcniho agens

CMR jako ,,zlaty neinvazivni“ standard
e pritomnost zanétlivych zmén bez moznosti urceni priciny



Table 4 Definition of clinically suspected myocarditis according to the ESC 2013 Myocarditis Task Force®®

Pressnce of 1 dinical presentation and > 1 diagnostic criteria from different catepories, in the sbsence of:
(1) Angisgraphically detectable CAD (coronary stenois = 50%)
(1) Knoven pre-exsting cardiovisculsr disease or sxtra-cardiae esuses that eould explasn the symdrome (eg. valve dieste congenital hesrt diseass, ste )
(1) I the patient is asyrmplomatic 2 2 diagnostic criteria should be met
Diagnosis of certainty and aetiologc disgnosis of myocarditis requires EMB (histology, mmunohistology, infectious agents by PCR)
Climical presentations
Acute covenary Syndrome-lice. with or without normal global or regional left ventrieular (LV) andior right ventricular (RV) dysfunction on

echocardiography or CMR, with or without increased troponin (Tn)T/Tnl (that may have a time course simitar 1 AMI or 2 prolonged and sustaned
release over several weeks or months).

PMesw orisel ar wartening urspldined heart [oilue.

Chronic unscplained heart flure of >3 months duration.

Life-threatening unexplained condition (including life-threatening arrhythrmizs and aborted sudden death, cardiopenic shock. severely impaired left

ventricular funetion).

Driagnostic eriteria

(1) ECGIHoler/sres test features
newly abnormal 12 kead BECG andfor Holter andfor stress testing, any of the following: | to Il degree atrioventricular blodk, or bundle branch block,
STIT wawve change. sinus arrest, ventriculsr taehyeardia o fibrillation and asystols, atrisl fibrillation, reduced R wave height. intraventricular

conduction delay (widened QRS complex), abnormal Q) waves, low voltage frequent premature bears, and supraventriculsr taekyeardia
(1) Myocordiocytolysis markers

elevated cardiac troponing
(1) Functianal and structunal obnermalities an cardioe imaging (echolangiofCMR)

riesw, othersite unexplaned LV sndior RV structure and function abnormality.
(4) Tesuve charociedzaton by OMR

oedema andlor LGE of classical myocarditic pattern (according to Lake-Louise ﬂ‘iteria].“

Agewall S. et al. ESC working group position paper on myocardial infarction with non-obstructive coronary arteries. Eur Heart J. 2017;38(3):143-153.



/obrazovaci metody

* ECHO

* SKG + LVG

 CT

* CMR

 FDG/PET CT (sarkoiddza)



ECRHO

e provadéno vzdy
e bedside metoda

Nespecifické nalezy:

* systolickd dysfunkce LK/obou komor
 regionalni porucha kinetiky

e ztlusténi stén LK

e perikardialni vypotek

* normalni nalez



Kardiogenni sok
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Felker GM et al. Echocardiographic findings in fulminant and acute myokarditis. JACC. 2000;36(1):227-232.
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ECRHO

Monitorace a prubéh: — E—
e systolické funkce komor R dok s
» odhad plnicich tlaki a CO s,
* odhad zavaznosti plicni
hypertenze

 perikardialni/pleuralni vypotky
* USG plic




Systolicka dysfunkce LK
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Systolicka dysfunkce LK
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Lokalni porucha kinetiky
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Lokalni porucha kinetiky
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ni funkce

Norma
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Myocardial oedema in acute myocarditis detected
by echocardiographic 2D myocardial deformation
analysis

B.B. Legstrup®, J.M. Nielsen, W.Y. Kim, and 5.H. Poulsen
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CT — triple rule-out

Triple rule-out CT scan
\ J
2 %
R/O coronary artery R/O pulmonary R/O aortic
disease embolism dissection
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Elefteriades JA, Barrett PW, Kopf GS. Litigation in Nontraumatic Aortic Diseases — A Tempest in the Malpractice Maelstrom. Cardiology. 2008;109(4):263-272.



CT

Brett NJ, Strugnell WE, Slaughter RE. Acute Myocarditis Demonstrated on CT Coronary Angiography With MRI Correlation. Circ Cardiovasc Imaging. 2011;4(3):e5-6.



CT

CMR and Cardiac Spectral CT Imaging (A) Late gadolinium enhancement imaging on cardiac magnetic resonance (CMR) in a 4chamber view that reveals subepicardial myocardial
inflammation involving the lateral and apical wall (arrows). (B) Corresponding spectral computed tomographic (CT) imaging with late iodine enhancement (arrows).

Bouleti C et al. Usefulness of Late lodine Enhancement on Spectral CT in Acute Myocarditis. JACC Cardiovascular Imaging. DOI: 10.1016/j.jcmg.2016.09.013



CMR — , Lake Louise Criteria”

Cardiovascular Magnetic: Resonance

in Myocarditis: A JACC White Paper

Marthias G. Friedrich, MD,* Udo Sechtem, MD,# Jeanette Schulz-Menger, MD,§

Gaodtired Holmvang, MDJ| Pauline Alakija, MD,} Leslie T. Cooper, MDY James A. White, MD,#
Hassan Abdel-Aty, MD,§ Matthias Gutberlet, MID,* Sanjay Prasad, MD, 1

Anthony Aletras, PHD,}} Jean-Pierre Laissy, MD,§§ Ian Paterson, MD,|||

Neil G. Filipchuk, MD,* Andreas Kumar, MD,* Martthias Pauschinger, MD,99

Peter Lin, MD ## for the International Consensus Group on Cardiovascular Magnetic Resonance
i Myocardtsis

Cardiovascular magnetic resonance (CMR) has become the primary tool for noninvasive
assessment of myocardial inflammation in patients with suspected myocarditis. The International
Consensus Group on CMR Diagnosis of Myocarditis was founded in 2006 to achieve consensus
among CMR experts and develop recommendations on the current state-of-the-art use of CMR
for myocarditis. The recommendations include indications for CMR in patients with suspected
myocarditis, CMR protocol standards, terminology for reporting CMR findings, and diagnostic
CMR criteria for myocarditis (i.e., “Lake Louise Criteria®).



CMR

Indications for Cardiovascular Magnetic Resonance in Patients With Suspected Myocardins

Bew Oneset or Persisting Symploms Evidence for Aecent AQngoing
Suggesiree of Myocarditis Flus Myocardial Inpury Suspected Yiral Etiology
[y=pnes ‘entnoular dysfunction Hestoey of recent systemc viral

or ar diw=ase of previous myocarditis
orthopnes M= Or ar
or persesting ECG abzence of risk factors for coronary
palpitations: abnormaifies artery disears= or age <35 yrs
or ar ar
effort miok=rance,'malaise ed=vaied troponin sympioms not explained by
or CoFOnary SiENOsis on oomonary
che=st pain angiogram

ar

recent negative ischemic

sirexx iexd

ECO = haTinocasdiogam.

Friedrich MG et al. Cardiovascular magnetic resonance in myocarditis: A JACC White Paper. J Am Coll Cardiol. 2009;53(17):1475-87.



Proposed Terminologies for Describing CMR Findings

Homal CMA Findings Consiste=nt With Myocardial inflammation
Edema Lack of evidence Patchy aress or Sube=picardial or s=ptal Trarsmural high T2 sigral Global high T2 =ignal
for myocardial regions of high T2 layer of high T2 signal ntensity indicating imtensity ndicating
edema signal imtensity intensity indicating regional edema, global edemart
indicating focal or regional edema consistent with but not
regional edema® =pecific far myocardial
inflammation
Hyperemia Ladk of evidence Inoreased myocardial early gadalnium enhancement ratod
Capillary leak for increamed
myocardial early
gadolinium
enhano=ment
ratia

Irreversible cell

Lack of =vide=nce

Patchy areas of kate

Sube=picardial or s=gtal Trarsmural late gadolinium

injury for regional ke gadodingum layer of kaie gadalinium enhano=ment,
gadolinium enhancemesnt enhancement indicating consist=nt with but not
enhano=me=nt indicating focal impury regional injury =pecific for myocardial
inflammation
Mommal Suppartive CMR Findings
LY dysfunction Mormal LV function Regional sysiolic Global systolc dysfunction
dysfunction
Percaedial Lack of evidence Emall pericardial Moderately large pericanial Lage percardial effusion Lage percaedial effursion
effumion for percasdial effusion effumion without hemodynamic with hemodynamic
effusion relevance refeyance

T arelid isinberpretation of artifacts, anoas with abmomal signal imensity should cordgiss of ot kast 10 adjacent pisels wo be reganded a5 rebesant. TG00l kigh T2 signal ks defined by 2 signal inbensizy

ik beiwenn myocardium and skeloial roscle of =2.00 $4n increased myocardial early gadodinium enfancoment o & dofined by cither 3 signal inlensity cRhancoment ik DEOWeEn IyoCardium

and skodeial muscle of =40 or an absolbe myocandial enhancement of =455
CMRA = cardiovacoslar magnetic Pesonance; LY = 1 vemiricslar.

Friedrich MG et al. Cardiovascular magnetic resonance in myocarditis: A JACC White Paper. J Am Coll Cardiol. 2009;53(17):1475-87.
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Early gadolinium enhancement ratio

 zvyseneé globalni casné syceni myokardu gadoliniem ve srovnani s
kosternim svalem (EGEr > 4 nebo absolutni vzestup intenzity signalu
myokardu postkontrastné > 45 %)

(postSl.,. - predly. ) presl,,,
EGEr =

(postSli, - preSLi. ) preSl.,

{myo — myokard, skm — skeletdmi sval)

Early enhancement - pre Early enhancement - post

Friedrich MG et al. Cardiovascular magnetic resonance in myocarditis: A JACC White Paper. J Am Coll Cardiol. 2009;53(17):1475-87.



Late gadolinium enhancement




Proposed Diagnostic CMR Critenia (Le., Lake Louise Consensus Criteria) for Myocardins

in the setting of clinically suspected myocardites.* CMR findings are consistent with myocaedial inflammation, if at least 2 of the followng criteria are present:

Regional or global myocarskal Sl increase in T2weighted images. T
increas=d global myocardial earty gadolnium enhancement ratio between myocaedivm and skedetal muscie m gadolinleme-enhanced Tlweghied images. ¢
These is at least 1 focal lesion with nonischemic regional distnbution in mversion recovensprepared gadolinivme=nhanced Tlweighted images (“lat= gadodinlum

enhancement” |_§

A CMR study s consisternt with myocyte mjury and/or scar cawsed by myocardial inflammation i Crilerion 3 s present.

A repeat CMA study between 1 and 2 weels after the nitial CMR shudy is recommended if
Mone of the critera are present, but the onset of symptoms has been very recent and there is strong clinical evidence for myocardial mflarnmation.

Ore= of the crit=na is present.

The pre=s=nce of LY dysfunction or pericandial effusion provides additional. supportie evidence for mypocardites.

*Thiz clinical Ssspicion fof adlive mpdiandts should be based on T ofilenia Ested in Table 5. fimages shoold be obtamed using a Dody ool of O Serlace ool with & eSeclise Salao Coll ntensity
coMTection algosthe ghobal signal imensity (5] increase has o be guartiied by an Sl @ of myocardium over skeletal musche of =304 I the edema s mone sebendocandial or ransmurall in
Codnibin Jikon with 3 cocalized ischemic (ncuding the subendocandiall layer) paem of laoe gadolindum enhancoment, aoube mpocardial infanction is mone Bkody and shosld b reponed. fimages showld
b obtaingd issing & body coil oF & Safacs ol with an efeciae sufacs ool imercity comection algodfithive & global S| enhancement matio of mpbcardiam over Sheletal mesche of =4.0 of an ssohne
myotardal enhanomen of =45% S cordistent with myocarditie. Gimages should be obtaimed of keast 5 min afed gadol inim inpecieon; fodd tvpetally cockede the subsndotardial lyer. ane oficn
rizitifocal, and iredive the subcpicardiam. IF the loie gadolinium cnhanoement paiberm chearly indicaics mpecardial infarcdon and s colecalized sith o tmremuml egonal odema, aoide ryecardal

iinfarction s mone ety and should b repomed.
Ahbredalions a5 in Table: B

Friedrich MG et al. Cardiovascular magnetic resonance in myocarditis: A JACC White Paper. J Am Coll Cardiol. 2009;53(17):1475-87.



Overview of the Diagnostic Accuracy of Individual Tissue Criteria as Assessed in Controlled Trials

Validation Sensitivity (%) Specificity (%) Accuracy (%) PPV (%) MEV (%)
Early myocardial gadolinium enhancement
Friedrich et al., Circulation 1998 (9) Clinical 84 829 26 859 84
Laissy et al.. Chest 2002 (11) Clinical 85 100 859 100 70
AbdelAty et al., J Am Coll Cardiol 2005 (13) Clinical 80 68 74 74 [=]
Gutberlet et al., Radiology 2008 (34) Histology 63 86 72 86 63
Pooled data (n = 194) 74 83 T8 26 70
T2
Rieker et al.. Rofo 2002 (36) Clinical 100 50 76 69 100
Laissy et al., Chest 2002 (11) Clinical 45 100 59 100 39
AbdelAty et al., J Am Coll Cargiol 2005 (13) Clinical 84 74 79 78 81
Gutberlet et al., Radiology 2008 (34) Histology 67 69 67 T4 60
Pooled data (n = 178) T0 71 70 77 63
Late enhancement
Rieker et al., Rofo 2002 (36) Clinical 45 a0 52 5G 50
Abdel-Aty et al., J Am Coll Cardiol 2005 (18) Clinical 44 100 71 78 62
Mahrholdt et al., Circulation 2006 (40) Histology a5 a6 agG 99 81
Gutberlet et al., Radiology 2008 (34) Histology 27 80 49 65 44
Yilmaz et al., Heart 2008 (43) Histology 35 83 51 81 38
Pooled data (n = 336) 59 86 68 29 53

Friedrich MG et al. Cardiovascular magnetic resonance in myocarditis: A JACC White Paper. J Am Coll Cardiol. 2009;53(17):1475-87.



Diagnostic Performance of CMR Imaging
Compared With EMB in Patients With
Suspected Myocarditis

Philipp Lure, MD, PuD,” Ingo Eitel, MD,® Julia Adam, BSc,§ Julia Steiner, BSc,
Matthias Grotheff, MDD, Steffen Desch, MD,* Georg Fuernauw, MD,*

Suzanne de Waha, MD,* Mahdi Sareban, MD,* Christtan Luecke, MD

Kann Khingel, MD.F# Reinhard Kandolf, MD # Gerhard Schuler, MD,*

Matthias Gutl:u:r].ct, MD,* Hu].gl:r T‘hid:, MD*

Leipzig and Tuckingen, Germany

OBJECTIVES The goal of this study was to assess the diagnostic performance of cardiac magnetic
resagnance (CMR) compared with endomyocardial biopsy in patients with suspected acute myocarditis
{AMC) and chronic myocarditis (CMC).

BACKGROUND Several studies have reported an encouraging diagnostic performance of CMR in
myocarditis. However, the comparison of CMR with clinical data only and the use of preselected patient
populations are important limitations of the majority of these reports.

METHODS One hundred thirty-two consecutive patients with suspected AMC (defined by symptoms
=14 days; n = 70) and CMC (defined by symptoms =14 days; n = 62) were included. Patients underwent
cardiac catheterization with left ventricular endomyocardial biopsy and CME, incduding T=weighted imaging
for assessment of edema, T-weighted imaging before and after contrast admindstration for evaluation of
hyperemia, and assessment of late gadolinium enhancerment. CMR results were considered to be consistent

with the diagnosis of myocarditis if 2 of 3 CMR technigques were positive.

RESULTS Within the total population, myocarditis was the most common diagnosis on endomyo-
cardial biopsy analysis (62.99). Viral genomes were detected in 30.3% (40 of 132) of patients within the
total patient population and significantly more often in patients with AMC than CMC [(40.0% ws. 19.4%;
p = 0013). For the overall cohort of patients with either suspected AMC or CMC, the diagnostic
sensitivity, specificity, and accuracy of CMR were 76%, 54%, and 68%, respectively. The best diagnostic
performance was observed in patients with suspected AMC (sensitivity, B19%; specificity, 719%; and
accuracy, 799%). In contrast, diagnostic performance of CMR in suspected CMC was found to be
unszatisfactory (sensitivity, 683%,; specificity, 40%; and accuracy, 52%).

CONCLUSIONS The results of this study underline the usefulness of CMR in patients with
suspected AMC. In contrast, the diagnostic performance of CMR in patients with suspected CMC might
not be sufficient to guide clinical management. () Am Coll Cardiol Img 2012;5:513-24) @ 2012 by the
American College of Cardiology Foundation

Lurz P et al. Diagnostic performance of CMR imaging compared with EMB in patients with suspected myocarditis. JACC Cardiovasc Imaging. 2012;5(5):513-24.



CMR

NI

PriCiny falesné negativniho nalezu:

* delSi odstup od vzniku potizi

e difuzni ¢i velmi diskrétni zmeény

e chybné Ci nespravné provedené Ci interpretované vysetreni



CMR — prognoza
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appropriate ICD discharge, aborted 5CD and hospitalization for heart faillure (B). The number of patients at sk ls shown at the bottom of
the figunes. Abbreviations as in Table 1.
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Schumm J. et al. Cardiovascular magnetic resonance risk stratification in patients with clinically suspected myokarditis. Journal of Cardiovascular Magnetic Resonance. 2014;16:14.



T1 mapping

Ferreira VM et al. Native T1-mapping detects the location, extent and patterns of acute myocarditis without the need for gadolinium contrast agents. Journal of Cardiovascular Magnetic Resonance. 2014;16:36.



T1 mapping

Table 2 Diagnostic performance of CMR tissue characterization methods in the detection of suspected acute myocarditis

Tissue criteria Sensitivity (%) Specificity (%) Accuracy (%) PPV (%) NPV (%)
Individual

T1-mapping* 90 88 89 90 88
Dark-blood T2* 48 86 66 a1 58
LGE 72 97 81 98 67
Combination (with LGE)

Dark-blood T2 and LGE (2 out of 2)™ 45 97 64 % 51
Dark-blood T2 or LGE (Any 1 of 2) 75 86 79 90 67
T1-mapping and LGE (2 out of 2) 67 97 78 93 63
T1-mapping or LGE (Any 1 of 2) 95 g3 91 91 91
T1-mapping, dark-blood T2 or LGE (Any 1 of 3) 95 7 85 85 89
T1-mapping, dark-blood T2 or LGE (Any 2 of 3) 70 97 B0 98 65
T1-mapping and dark-blood T2 and LGE (3 out of 3) 45 97 &4 98 51
Combination (without LGE)

T1-mapping and dark-blood T2 (2 out of 2)* 48 98 Il 97 o1
T1-mapping or dark-blood T2 (Any 1 of 2) 90 76 B4 82 86

*statistically different (p < 0.05); "no statistical difference {p =ns). T1-mapping: myocardial injury is detected when T1 is =990 ms; Dark-blood T2-weighted
imaging: edema is diagnosed when the T2 Sl ratio (T2 S| pyocardium : skeletal muscte) 15 2 2:1; Late gadolinium enhancement (LGE) is detected when myocardial Sl is =
2 5D abaove mean Sl of remote myocardium. For each technique, only contiguous areas of myocardium 240 mm?® above the stated threshold were considered
relevant; involvement of =5% of any segment on a per-subject basis was the threshold used for comparison of methods. PPV = positive predictive value; NPV =
negative predictive value.

Ferreira VM et al. Native T1-mapping detects the location, extent and patterns of acute myocarditis without the need for gadolinium contrast agents. Journal of Cardiovascular Magnetic Resonance. 2014;16:36.



CMR

Unikatni metoda pro stanoveni:
* perimyokarditis

* myoperikarditis

* myokarditis pravé komory

myoperikarditis
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Table 4 Definition of clinically suspected myocarditis according to the ESC 2013 Myocarditis Task Force®®

Pressnee of 21 dinical presentation and =1 diagnostic eriteria from different catepories, in the shaance of
(1) Angiographically detectable CAD (coronary stenoss > 50%)
(1) Known pre-sdsting cardiovasculsr disease or sxtra-cardiae eauses that could explain the symdrome (eg. valve disste congenital hesrt diseass are )
(3) W the patient is asyrmplomatic > 2 diagnostic eriteria should be met
Diagriosis of certamnty and astiologe dspross of myocarditis requires EMB (histology, mmunohistology, nfectious agents by PCR)
Climical pressntations
Acute coronary Syndrorme-like., with or without normal global or regional left ventricular (LV) andior right ventricular (RY) dysfunction on

echocardiography or CMR, with or without increased troponin (Tn)T/Tnl (that may have a time course simitar 1 AMI or 2 prolonged and sustsined
relesse gver several wesks or months).

M ovisel ar warsening urspldined heart foilure.

Chronic unexplained heart falure of >3 months duration.

Life-threstening unexplained condition (ncluding life-threstening arrhythmiss and aborted sudden death, cardiopenic shock, severely impaired left

ventricular funetion).

Driagnostic critesia

(1) ECGIHolter/stress test features
fiewly abmormal 12 kead BECG andfor Holter andfor stress testing. any of the folowing: | to Il degree strioventricular bladk, or bundle branch block,
STIT wave change. sinus arrest, ventricular taebyeardia or fibrillation and asystole atrisl fibrillation, reduced R wave haight, intraventricular

conduction delay (widened QRS complex). abnormal O waves, low voltage, frequent premature beats, and supraventricular tachycardia
(1) Myocordiocytolysis markers

elevated eardiac tropaning
(1) Functianal and structural obnermalities an cardior imaging (echolangiofCMR)

new, otherwise unexplaned LY andfor RY structure and function abnormalicy.
(4) Tesuve charactedzation by CMR

eedema andlor LGE of classical myocarditic pattern (according to Lake-Louise -:r'im*ia].:"

* nemuze mit i pacient s ICHS akutni myokarditidu?

Agewall S. et al. ESC working group position paper on myocardial infarction with non-obstructive coronary arteries. Eur Heart J. 2017;38(3):143-153.
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itida

| myokard

/

ICHS a akutn

'
v

o
—
—
—
=
Q.

PHILIPS




MINOCA

Table | Diagnostic criteria for myocardial infarction with non-obstructive coronary arteries

The disgnosis of MINOCA, s made immediately upon coronary angiography in a patient presenting with features consistent with an acute ryocardial
infarct, as detadled by the following eriteria:
(1) AMI eriteria’
(1) Positive cardiac biormarker | preferably cardiac troponin) defined a5 a rise andlor fall in serial levels, with at lexst one vabee above the 99th percentile
upper reference limit
and
(b) Corroborative clinical evidence of nfarction evidenced by at least one of the following:
(i) Symproms of ischaeria
(i) Mew or presumed new significant 5T-T changes or new LBEB
{iii) Development of pathological O waves
(iv) Irmaging evidence of mew loss of viable myocardium or new RYWIMA
{v) Intracoronary thrombus evdent on angiography or ot autopsy
(1) Mon-obstructive coronary arteries on angiography:
¢ Defined as the absence of obstructive CAD on angiography, (Le. no coronary artery stenosis 2 50%), in any potential infarct-related arery.
# This ncludes both patients with:
o norrmal coronary arterss (no stenosis 2= 30%)
o mild coronary atheromatosis (stenosis > 30% but < 500).
(3) Mo clinically overt specific cause for the acute presentation:
= Ar the time of sngography, the cause and thus a specific diagnosis for the cinical presentation is not apparent.
o Accordingly, there is 2 necessity to further evaluate the patient for the underlying cause aof the MINOCA, presentation.

LEB&, |eft bundle branch block. BWWHA, regional wall motion abnormrality.

Agewall S. et al. ESC working group position paper on myocardial infarction with non-obstructive coronary arteries. Eur Heart J. 2017;38(3):143-153.



MINOCA

(Universal AMI Criteria + no angiographic stenosis 250% + no overt causes at presentation)

1

Invasive investigations

* Review for subtle ‘missed” angiography findings [dissection, embali or plaque disruption)
* Intracoronary nitrates {coronary spasm)

Consider:

=LV Gram or echocardiography (Takotsubofother cardicmyopathies™)

* IWVUS/OCT (plague rupturefercsion, dissection®*)

* Prasquref Dopplar Wire (microvasedlar dyslumction)

* Provocative spasm testing (coronary spasm; preferably not in the acute phase of AMI*=*]

Laboratory assays

Comsider:

+ Type-2 Ml {Hb, CRR. WEC, 502)
= Dedimer (pulmanary embolism)
+ Thrombophilia screan

+ BENP

2 4

¥

MINOCA aetiologic diagnosis confirmed | Diagnosis not confirmed
Type-2 M
Flaque disruption ‘ ‘
Dissection
Takatsubo CEII’diEIC MHI TEE
Epbcardial or microvasoular spasm = LGE [myacarditis™**™) * Cardioembolism
Coronary thramboembolism = AMI

Agewall S. et al. ESC working group position paper on myocardial infarction with non-obstructive coronary arteries. Eur Heart J. 2017;38(3):143-153.
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AIM x akutni myokarditis
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Bolest na hrudi + dynamika v troponinu

klinika, vék, rizikové faktory

{

pracovni diagnodza : AKS

{

selektivni koronarografie

culprit léze bez obstruktivni aterosklerosy
PCI MRI

AlM akutni myokarditida Tako-tsubo  negat.



The unique value of cardiovascular magnetic resonance in patients with suspected
acute coronary syndrome and culprit-free coronary angiograms

Roman Panovsky, M.D., Ph.D.; Julia Borova; Martin Pleva; Vera Feitova; Petr Novotny;
Vladimir Kincl, Ph.D.; Tomas Holecek; Jaroslav Meluzin, Prof., Ph.D.; Ondrej Sochor;
Radka Stepanova

Summary:

Background and objective: Making a diagnosis in patients with chest pain and absence
of a significant coronary artery stenosis may be difficult. The purpose of this study was
to investigate the incremental diagnostic value of cardiovascular magnetic resonance
(CMR) in cohort of patients with suspected acute coronary syndrome (ACS) and
unobstructed coronary arteries.

Methods: Data files of patients meeting the inclusion criteria in two cardiology centres
were searched out and analysed. Special attention was paid to the benefits of CMR in
determining the final diagnosis.

Results: In total, 136 patients who underwent coronary angiography for chest pain were
analysed. The most frequent underlying causes were myocarditis (38%) and
perimyocarditis (18%), followed my angiographically unrecognised acute myocardial
infarction (18%), and takotsubo cardiomyopathy (15%). Final diagnosis remained
unclear in 6% patients. The contribution of CMR for the final diagnosis determination
was crucial in 57% patients. In another 35% patients CMR confirmed the suspicion and,
only 8% CMR examinations did not help at all and had no influence on diagnosis and
treatment.

Conclusion: CMR provides powerful incremental diagnostic value in the cohort of
patients with ACS and unobstructed coronary arteries. CMR should be strongly advised
to be an inalienable part of diagnostic algorithms in these patients.



Myokarditis — shrnuti

* ECHO - zakladni diagnosticka zobrazovaci metoda
* SKG — vylouceni ischemické etiologie

* CT — vylouceni jiné etiologie

* CMR — ,,zlaty neinvazivni standard”

 EMB — potvrzeni diagnozy a verifikace etiologie
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