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Urak yetmazliyi vo miokardial fibroz
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Miokard fibrozu pro-fibrotik hiiceyralar, bdyima faktorlari va iltihabli sitokinlar arasinda miirakkab garsiligli
alaga naticasinda hiiceyradankanar matriksda kollagenin toplanmasi naticasinda yaranir.




Miokardial fibrozun formalari

Reaktiv -interstisial fibroz
infiltrativ -interstisial fibroz

ovazedici fibroz-*skar* toxumasi

Cardiol Ther (2020) 9:363—-376 https://doi.org/10.1007/540119-020-00199-y

TABLE 1 | Cardiac diseases that cause myocardial fibrosis.

The models of
myocardial fibrosis

Replacement fibrosis

Reactive interstitial fiorosis

Infiltrative interstitial fibrosis

Cardiac diseases

Myocardial infarction, sarcoidosis, myocarditis, toxic
cardimyopathies, chronic renal insufficiency

Rypertension, diabetes, non-ischemic dilated
cardiomyopathy, hypertrophic cardiomyopathy,
sarcoidosis, chronic renal insufficiency

Amyloidosis, Anderson-Fabry disease




Miokardial fibroz alagalidir....

= Madacik sistolik funksiyasinin pislasmasi
= Artmis madacik sartliyi hesabina diastolik funksiyanin pislasmasi
= Anormal kardiak remodeling

= Major kardiovaskulyar hadisalarin neqativ ongoricusudur

Circulation 1995;91:161-70 JACC 2008;52:1574-80, AJC 1983,;51:501-6
ACC 2006;48:1977-85 Circulation 2003;108:1945-53 EJHF 2009;11:937-44
Circulation 2006;113:2733-43 Circulation 2008;118:1011-20



Fibroz toxuma va Urak yetmazliyi

* Interstitial fibrosis
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ESC Guidelines
Urak MRT muayinasi

Hacm, kiitla ve EF dayarlandirilmasinda qizil standartdir (ylksak daqiglik)
Miokardial fibrozun dayarlandirilmasinda an 6namli metoddur

=  Gec gadolinium tutulmasi
= Extracellular volume (ECV), T1 xaritaloama metodu

Recommendations Class® Level®

CMR

CMR is recommended for the assessment of
myocardial structure and function in those with
poor echocardiogram acoustic windows.

CMR is recommended for the characterization
of myocardial tissue in suspected infiltrative dis-
ease, Fabry disease, inflammatory disease (myo-

carditis), LV non-compaction, amyloid,

sarcoidosis, iron overload/haemochromatosis.
CMR with LGE should be considered in DCM to
distinguish between ischaemic and non-ischae- lla C

mic myocardial damage.
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Miokardial fibroz- bu giin marag doguran masalalor....

=  Diagnostik 6namlidir
= Terapevtik —gararin verilmasinda rolu vardir

" Prognostik 6nama sahibdir



Urak MRT miiayinasi- miokardial fibrozun in vivo tayininda an yaxsi metoddur......

=  Diagnostik <"

Avantajlari

» Diagnostik informativdir
» Yiksak ¢oziintrliys malikdir
» Toxuma xarakteristikasini tayin eda bilir

Dezavantajlari

» ECV-un dolayi (indirect ) 6lctilmasi
» Fibroz toxumanin aktivliyi barada bilgi vermir
» Qeyri-spseifikdir




Table 1 Typical CMR fibrosis findings in common pathologies

LGE T1 mapping
lschaemic cardiomyopathy P Subendocardial involvement P Quantitative native T1 may perform similarly to LGE for detecting chronic
P Variable transmural extension infarction
P Coronary artery territory distribution P ECV and native T1 in non-infarcted myocardium appear to be elevated
DCM »  Non-ischaemic distribution, often mid-wall/subepicardial » ECVand native T1 may be elevated
Aortic stenosis P Typically non-ischaemic mid-wall distribution > ECV,iECV and native T1 may be elevated
P May have subendocardial involvement P Post-AVR findings vary depending on relative regression of cellular and
extracellular constituents of myocardium.
Hypertrophic cardiomyopathy P Patchy non-ischaemic distribution in regions of focal wall thickening, or » ECV and native T1 may be elevated, even in patients without LGE
at the right ventricular insertion points in the septum
Myocarditis P At least one focal lesion in non-ischaemic distribution; often P Native T1 may offer greater diagnostic accuracy in myocarditis than LGE and
inferolateral and subepicardial traditional Lake Louise criteria
P Used in conjunction with T2 mapping and early gadolinium P Not specific for acute vs chronic myocarditis
enhancement for oedema and hyperaemia
Cardiac amyloidosis P Diffuse myocardial uptake > ECV and native T1 elevated and may quantify disease burden
P Difficult to null images —black blood pool rather than white
Cardiac sarcoidosis P Non-specific appearances P Native T1 may discriminate sarcoidosis from healthy controls
P Multi-focal, non-ischaemic distribution is suggestive P Regresses with anti-inflammatory therapy




Gec gadolinium tutulmasinin mexanizmi

Normal myocardium Acute damage Scar
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The Prognostic Value of Late Gadolinium Enhancement in Nonischemic Heart Disease, radiologykey.com



Ischemic Nonischemic
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CMR-da miusbat kontrastlanma (LGE) yoxdursa miokard saglamdir deys bilarikmi?

Hamiso yox!!



T1 mapping\ECV-Diffuz fibrozun tayini

T1 mapping ( native T1, post-contrast T1, and extracellular volume fractif
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|Cine Imaging

LGE

T1l-mapping
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https://link.springer.com/article/10.1007/s11897-020-00481-z
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Haaf, P., Garg, P., Messroghli, D.R. et al. Cardiac T1 Mapping and Extracellular Volume (ECV) in clinical practice: a comprehensive review. J Cardiovasc Magn Reson 18, 89 (2017). https://doi.org/10.1186/s12968-
016-0308-4



Diagnostik

u Terapevtik

Prognostik 6nama sahibdir J

Focal fibroz (LGE)

Diffuz fibroz
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QUO-CMR asasli risk stratifikasiyasi\NICM
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CENTRAL ILLUSTRATION Prognostic Relevance of Nonischemic Late Gadolinium Enhancement
in the Absence of Other Features of Structural Heart Disease

Normal LV volumes, Dilated

Hypertrophic
wall thickness, and EF cardiomyopathy

cardiomyopathy

Favorable outcome;
- Worse outcome
no association between

Worse outcome
| GE and mortality compared to no LGE

compared to no LGE

Low incidence of SCD,

Higher incidence of SCD
comparable to no LGE

Higher incidence of SCD
compared to no LGE

compared to no LGE
Take-away message:
Patients with normal LV volumes, wall thickness, and LVEF and without features to
suggest a cardiomyopathy have a favorable long-term outcome

Lota, A.S5. et al. J Am Coll Cardiol Img. 2021;14(12):2353-2365.

Monischemic late gadolinium enhancement by cardiovascular magnetic resonance in the absence of other risk factors, such as LV dilatation,
increased wall thickness, reduced LVEF or a family history of cardiomyopathy, is associated with a favorable long-term outcome.

JACC: CARDIOVASCULAR IMAGING VOL. 14, NO. 12, 2021 a 2021 THE AUTHORS. PUBLISHED BY ELSEVIER ON BEHALF OF THE

AMERICAN

COLLEGE OF CARDIOLOGY FOUNDATION. THIS IS AN OPEN ACCESS ARTICLE UNDER
THE CC BY LICENSE (http://creativecommons.org/licenses/by/4.0/).



NiCM-profilaktik iICD terapiyasinda miokardial fibroz

CarDiac magnEtic Resonance for prophylactic

Implantable-cardioVerter defibrillAtor ThErapy DERIVATE-NICM registry
in Non-Ischaemic dilated CardioMyopathy: an

international Registry
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= LGE tutulumuna gora skarin prognostik dayari arasdirilir PATIENT A PATIENT B

= [nferior divar, anterior septum va inferior septumda I

yerlasan skar toxumasi major aritmik risk dasiyir
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ICM-profilaktik ICD terapiyasinda miokardial fibroz

CarDiac magnEtic Resonance for prophylactic
Implantable-cardioVerter defibrillAtor ThErapy
in Non-Ischaemic dilated CardioMyopathy: an

international Registry

DERIVATE-ICM registry

IKMP xastalarinda ICD —profilaktikasi gararini TTE sonrasi CMR istifada etmakla yenidan gdzdan kecir
CMR-risk dayarlandirilmasindaki mustaliq prediktorlar-LVEDVi, LGE, LVEF alava aritmik hadislarin 6nlamasinda faydalidir
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= Terapevtik J

X9STO TOQDIMATI

33

*

62 yasli kisi xasta

Kontrolsuz DM+, sigaret+, iIKMP

Bayilma sikayati ila bas vurur

EXO-LVEF 23%, ciddi global hipokinez, sol va sag madcaiyin olctlari artmisdir,
Sistolik funksiyalari azalmisdir, Grade Il DD.

s KAQ-2017 (LAD -70% osteal darlig, RCA-40-50%, Cx- 70% proksimal darliq

s Medikal mialica nizamsiz gabul edir
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Medikal mualica? Koronar Angiografiya?




SA 2CH 3CH 4CH

NOTICO-LAD va Cx bolgasi canlidir!!!!
Xastaya KAQ icra edilir.
Har 2 damar revaskulyarizasiya edilir



IKMP X©STOLORDD MIOKARDIAL CANLILIGIN TQYINI -NIYD VACIBDIR ???
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Journal of the American College of Cardiology
© 2002 by the American College of Cardiology Foundation
Published by Elsevier Science Inc.




IDMANCILARDA-MIOKARDIAL FIBROZ

Myocardial fibrosis in athletes—Current perspective

tukasz A. Matek?© | Chiara Bucciarelli-Ducci® ¢

.Dmuun_.:m:ﬂ of Epidemiclogy, Cardiovascular Disease Prevention and Health Promotion, Natienal Institute of Cardiclogy, Warsaw, Poland
?Msc in Sports Cardiology, 5t. George's University of London, London, UK

“Bristol Heart Institute, Bristol National Institute of Health Research (NIHR) Biomedical Research Centre, University Hospitals Bristol NHS Trust and University of
Bristol, Bristol, UK
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Anti-fibrotik terapiya

Connective Tissue Growth Factor Antagonists
Galectin-3 Inhibitors

Anti-MicroRNAs

Renin—Angiotensin—Aldosterone System Inhibitorlari
Tissue Growth Factor-b Inhibitorlari

Endothelin Inhibitorlari

Relaxin

llgak diuretiklari

Matricellular Protein Antagonistlari

Miixtalif anti-fibrotik darmanlar sinaqgdan kegirilmisdir,
lakin onlarin insan miokard fibrozuna birbasa faydali tasiri hala siibut edilmamisdir.



Present
T mapping
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Systolic / Diastolic Function,
aneurysms, thrombus etc

- = Interstitial fibrosis

Onamli prognostik informasiyaya
malikdir

Fibroz yaranmasinin marhala va

sartlarini tayin etmaya imkan verir

Fibroz aktivliyi haqqinda bilgi vermir

ﬁ-
Myocyte death
due to persistent
exposure to injury

Replacement fibrosis

Future

FIBROSIS ACTIVITY

Hybrid positron emission

Xastaliyi erkan askarlanmasi
Mualicays cavabin dayarlandirilmasi
Klinik istifadasi hala ¢alisma
saviyyasinaddir

Barton Eur Heart ) CVI (2023) 24, 261-275







“Bright is dead” «im & judd 2000
“Bright is bad” succiareti-ucei, acc 2014




YEKUN

Miokardial makroskopik skar toxumasi va interstisial fibroz Grak yetmazliyinin inkisafinda 6namlidir
va manfi prognostik dayara sahibdir

Kontrast tutulumlu CMR LGE va T1 mapping\ECV- fibroz toxumanin tayininda istifada edilan an dogrulanmis
non-invaziv metodlardir
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