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Restriktivni kardiomyopatie
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Co o restriktivni kardiomyopatii léta vime...
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Co o restriktivni kardiomyopatii léta vime...

Dilated atria

= morfologicky jde o onemocnéni s normalni
(¢i témér normalni) LVEF a normalnimi/snizenymi
objemy jedné nebo obou komor

Normal ventricular
dimensions

= tloustka stén LK by neméla byt zvysend
(Ci jen mirné)

= je pritomna dilatace obou sini A\ W N y
™ ) . S 4/ Normal or increased

Stiff ventricular walls
(abnormal myocardial or
endomyocardial morphology)
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Sirsi definice RCM dle C. Rapezziho

Restrictive cardiomyopathy: definition

and diagnosis

U SV. ANNY A

S

Proposal for a new definition and
classification of restrictive
cardiomyopathy

The approach we followed was first of all to refine and enhance the
nosographic aspect of the classification and, subsequently, to provide
useful insights for the diagnosis of individual diseases. The definition
of RCM can be slightly modified as follows: RCM is characterized by
the coexistence of persistent restrictive pathophysiology, commonly
with atrial dilatation, and nondilated ventricles, regardless of ventricular
wall thickness and systolic function. Several forms of RCM are predom-
inantly due to endocardial involvement, leading to a similar haemo-
dynamic patterns as for isolated myocardial diseases.

I, INTERNI , European Heart Journal (2022) 43, 4679-4693
KARDIOANGIOLOGICKA
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Déleni RCM podle , mista postizeni”

Restrictive cardiomyopathy: definition

and diagnosis

European Heart Journal (2022) 43, 4679-4693

Infiltrative diseases

AT TRv amyloidosis
APOA amyloidosis

PostiZeni myocytu / intersticialni fibroza

FAKULTNI ® -

NEMOCNICE 9 I INTERNI ,
U SV. ANNY KARDIOANGIOLOGICKA
V BRNE € KLNIKAFNUSAALF MU

AT TRwt amyloidosis

Storage disorders

J

PRKAG2 disease

Interstitial fibrosis/

Restrictive intrinsic myocyte dysfunction
cardiomyopathy Genetic
(RCM) Primary RCM

Sarcomeric, cytoskeletal, nuclear
envelope, filamin, titin mutations
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Non-genetic
Radiation

Chemotherapy

Systemic sclerosis
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Déleni RCM podle , mista postizeni”

Restrictive cardiomyopathy: definition

and diagnosis

European Heart Journal (2022) 43, 4679-4693

PostiZeni myocytu / intersticialni fibroza

Postizeni pri intracelularni akumulaci
patologickych substatu
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Infiltrative diseases

Genetic

AT TRv amyloidosis
APOA amyloidosis

Non-genetic
AL amyloidosis
AT TRwt amyloidosis
Sarcoidosis

'

( Storage disorders \

Genetic
Desmin
Anderson-Fabry disease

Danon disease
PRKAG2 disease
Iron overload

Glycogenoses

flll‘ll
S

Restrictive
cardiomyopathy
(RCM)

@ 'True' RCM

@ Myocardial diseases with
occasional restrictive
pathophysiology or
mixed phenotypes

Interstitial fibrosis/
intrinsic myocyte dysfunction

Genetic
Primary RCM

Sarcomeric, cytoskeletal, nuclear
envelope, filamin, titin mutations

Pseudoxanthoma elasticum

Non-genetic
Radiation

Chemotherapy

Systemic sclerosis
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Non-genetic

Tropical EMF
Non-tropical EMF
HES

Endocardial fibroelastosis




Déleni RCM podle , mista postizeni”

Restrictive cardiomyopathy: definition
and diagnosis

European Heart Journal (2022) 43, 4679-4693

PostiZeni myocytu / intersticialni fibroza

Postizeni pri intracelularni akumulaci
patologickych substatu

Postizeni pri extracelularni akumulaci
patologickych substata
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Genetic
AT TRv amyloidosis
APOA amyloidosis

Non-genetic
AL amyloidosis
AT TRwt amyloidosis

Sarcoidosis
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Primary RCM
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Déleni RCM podle , mista postizeni”

Restrictive cardiomyopathy: definition
and diagnosis

European Heart Journal (2022) 43, 4679-4693

PostiZeni myocytu / intersticialni fibroza

Postizeni pri intracelularni akumulaci
patologickych substatu

Postizeni pri extracelularni akumulaci
patologickych substata

Postizeni endo(myo)kardu
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/ Infiltrative diseases \

Genetic
AT TRv amyloidosis
APOA amyloidosis

Non-genetic
AL amyloidosis
AT TRwt amyloidosis
Sarcoidosis
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Genetic
Desmin
Anderson-Fabry disease

Danon disease
PRKAG2 disease
Iron overload

Glycogenoses

S

Restrictive
cardiomyopathy
(RCM)

@ True'RCM

@ Myocardial diseases with
occasional restrictive
pathophysiology or
mixed phenotypes

Interstitial fibrosis/
intrinsic myocyte dysfunction

Genetic
Primary RCM

Sarcomeric, cytoskeletal, nuclear
envelope, filamin, titin mutations
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Radiation
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Restriktivni kardiomyopatie

Restrictive heart diseases

Endomyocardial
disorders

@ ESC European Heart Journal (2023) 00, 1-124

European Society hupsi/doiorg/10.1093/eurheartj/ehad194
of Cardiology Hitp i

ESC GUIDELINES

Intrinsic myocyte
dysfunction

2023 ESC Guidelines for the management
of cardiomyopathies

Developed by the task force on the management of
cardiomyopathies of the European Society of Cardiology (ESC)

Genetic

filamin, titin genes ‘
Eur Heart J. 2023 Oct 1;44(37):3503-3626.

Storage

Postizeni myocytl

Myocardial extracellular
matrix disorders

Infiltrative
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U SV. ANNY KARDIOANGIOLOGICKA @ Myocardial diseases with occasional restrictive physiology, often in the context of LVH
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Restriktivni kardiomyopatie

ESC GUIDELINES

@ ESC European Heart Journal (2023) 00, 1-124

European Society hupsi/doiorg/10.1093/eurheartj/ehad194
of Cardiology e i

2023 ESC Guidelines for the management
of cardiomyopathies

Developed by the task force on the management of
cardiomyopathies of the European Society of Cardiology (ESC)

Eur Heart J. 2023 Oct 1;44(37):3503-3626.

Postizeni myocytl

Postizeni extracelularni matrix
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Intrinsic myocyte
dysfunction

Genetic

ope, filamin, titin

Storage

Non-genetic

Iron overload/storage

® RCM

Restrictive heart diseases

Endomyocardial
disorders

Myocardial extracellula
matrix disorders

Infiltrative

@ Myocardial diseases with occasional restrictive physiology, often in the context of LVH
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Restriktivni kardiomyopatie

ESC GUIDELINES

@ ESC European Heart Journal (2023) 00, 1-124

European Society hupsi/doiorg/10.1093/eurheartj/ehad194
of Cardiology e i

2023 ESC Guidelines for the management
of cardiomyopathies

Developed by the task force on the management of
cardiomyopathies of the European Society of Cardiology (ESC)

Eur Heart J. 2023 Oct 1;44(37):3503-3626.

Postizeni myocytl

Postizeni extracelularni matrix
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Intrinsic myocyte
dysfunction

Genetic

ope, filamin, titin

Storage

Iron overload/storage

Non-genetic

® RCM

Restrictive heart diseases

Endomyocardial
disorders

Myocardial extracellula
matrix disorders

Infiltrative

@ Myocardial diseases with occasional restrictive physiology, often in the context of LVH
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Restriktivni kardiomyopatie

@ESC

European Heart Journal (2023) 00, 1-124

European Society hitps:idoi.org/10.1093/eurhearti/ehad194

of Cardiology

ESC GUIDELINES

2023 ESC Guidelines for the management
of cardiomyopathies

Developed by the task force on the management of

cardiomyopathies of the European Society of Cardiology (ESC)

Eur Heart J. 2023 Oct 1;44(37):3503-3626.

Postizeni myocytl

Postizeni extracelularni matrix

Postizeni endo(myo)kardu
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Intrinsic myocyte
dysfunction

Genetic

envelope, filamin, titin genes

Storage

Iron overload/storage

Non-genetic

Restrictive heart diseases

Endomyocardial
disorders

™,

® RCM

@ Myocardial diseases with occasional restrictive physiology, often in the context of LVH

Myocardial extracellula
matrix disorders

Infiltrative

7 Hyperoxaluria

Fibrosis
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RCM

CARDIOMYOPATHIES
RCM je heterogenni skupina kardiomyopatii Y e
Predominant cardiac
Genotypovy prekryv s fadou jinych KMP RIS
HCM RCM
Pohyblivy cil...vyvoj klinického obrazu v ¢ase I
n e bo pod Ie d a I§|,Ch O kOI n Ost|’ ( n a p \r,'. VOI u m OVé - STEP 2 - ‘ Fami!y history, zlzlinic.al asses.sm.ent, E.CG, CMR, histolggical '
Precision medicine work-up information (especially in paediatric patients) and genetic testing
situace) — potreba re-evaluace l
RSTeva!uaE?n of disease evolution at 6 months
sters @ e i pemnehlica s
Clinical reassessment during LY ﬂ iarzgidosis i
folow-up \ # o il
* Radiation-induced
* Carcinoid heart disease
* Haemochromatosis
* Pseudoxanthoma elasticum

I. INTERNI
NEMOCNIC A q e oLoeicki European Heart Journal (2022) 43, 46794693 m g g I
1
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RCM

v

Recognition of a restrictive pathophysiology

l

, o , i i ., Echocardiographic patterns
= Nesmirné heterogenni skupina kardiomyopatii |
=  Genotypovy prekryv s radou jinych kardiomyopatii ! 1 l
. s ’ ’ . .. ’ v N I LV wall I d LV wall Ventricul i
= Pohyblivy cil...vyvoj klinického obrazu v éase nebo e e e
podle dalSich okolnosti (napf. volumové situace) : ::d.rthCMfm : E:m:n:i;t : LptLEz.FEMF
(sarcomeric/ » Fabry disease « HES
. s v / . . . .« s cytoskeleton/ « Danon disease « Endocardial
= Velmi naro¢na na diagnostiku a diferencialni dg. T i
Radiation +  Glycogenoses «  Carcinoid

« Chemotherapy
Diabetic
Iron overload

« Systemic sclerosis

!

European Heart Journal (2022) 43, 46794693 Wi
(clinical, ECG, echo/CMR findings)

FAKULTNI ® - l
Ty 9 k}l\biRTDEIS:LJGIOLOGICKA
3 S\F'{' I\‘JAENNY 2 KLINIKA FNUSA A LE MU Selection of patients for EMB and genetic analyses



Zasady pristupu k diagnostice KMP dle ESC guidelines

0 Clinical scenario

Morphological/functional () O ®

. .
characterization

Ventricular morphology/ «
function

Ventricular scar and

o Additional traits
@ disease @ involvement
@ Pedigree analysis @ Laboratory markers
e @) e

o General e Phenotype-

management principles specific management

Symptom management S
- SCD risk prediction

* Drug therapy
« Mechanical circulatory

Morphological/functional
ion

characterizatiol

o

tissue characterization

+ Genetic testing and counselling

FAKULTNI ® .

NEMOCNICE I. INTERNI )
U SV. ANNY KARDIOANGIOLOGICKA
V BRNE KLINIKA FNUSAA LF MU
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Heterogenita RCM — prinos CMR

s N

- ' - = ,
Cardiomyopathy ( Finding ) ( Cardiac CMR examples ) Gpeciﬁc diseases to be considereg . DSPAaTIante
phenotype Ring-like and/or subepicardial » & -
LGE pattern FLNC variants
: . DES variants
Posterolateral LGE and concentric LVH 3 - 1 ANOer oDy iease NDLVC
Low native T1 - Ly
Septal mid-wall LGE ‘. U g Laminopathy
Diffuse subendocardial LGE, . .
high native T1 Aumleidess
Fat and LGE (transmural RV plus £
sub-epicardial-midmural LV free wall) Desmosomal variants
Patchy mid-wall in hypertrophied areas o X : \ Sarcomeric HCM
Partial LV or RV apical obliteration + R G
LGE at endocardial level EMi/hypereosmophilia
Short T2* Faanps Haemochromatosis
Subepicardial LGE Post-myocarditis
Lateral wall epicardial LGE (G Dystrophinopathy.
| e

Subepicardial and midwall LGE at basal s
septum +/- extension into inferolateral » Sarcoidosis
wall and RV insertion points

Apical transmural LGE > 3 Chagas disease EUI’ Heal’t J. 2023 OCt 1;44(37):3503'3626
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Heterogenita RCM — prinos CMR

( ™ ~

Cardiomyopathy Findin Cardiac CMR examples Specific diseases to be considered / 2 :
phenotype ( 2 ) ( - ) (P ) Ring-like and/or subepicardial » \ DSP variants
4

FLNC variants
DES variants

LGE pattern

Postero!atera] LGE and concentric LVH L ) \ p 1 Anderson—Fabry disease NDLVC
Low native T1

\,
7

Septal mid-wall LGE

Diffuse subendocardial LGE,
high native T1

Amyloidosis

Fat and LGE (transmural RV plus

sub-epicardial-midmural LV free wall) Desmosomal variants

\,
/7

Patchy mid-wall in hypertrophied areas L e Sarcomeric HCM

Partial LV or RV apical obliteration +
LGE at endocardial level

\,

> EMF/hypereosinophilia

Short T2* ; Haemochromatosis

.

Subepicardial LGE Post-myocarditis

7
Lateral wall epicardial LGE Dystrophinopathy

\,
>

Subepicardial and midwall LGE at basal s
septum +/- extension into inferolateral / » Sarcoidosis
'wall and RV insertion points

\

Apical transmural LGE d Chagas disease EUI’ Heal’t J. 2023 OCt 1;44(37):3503'3626
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Diagnostika KMP a genetické testovani

o Clinical scenario e
@ @ @ Additional traits

incidentar ncings —J0  Famiy screening )

Extracardiac
involvement

characterization

) l Arrhythmias/conduction
Morphological/functional Additional traits ) dl sease
function
‘entricular ra
ssue e n

disease @ lnvnwemc‘n(
Aad @ e @ e Pedigree analysis Laboratory markers
Genetic testing @ Pathology
o General o Phenotype-

management principles specific management

+ Drug therapy
- Mechanical circulatory

+ Genetic testing and counselling
- Family screening and monitoring

(
£ ® Prevention of disease-
2 related complications

: -SCD —+ICD
+ Stroke—» thromboembolic
ARVC @ prophylaxis
f |
|
 Exercise recommendations

Eur Heart J. 2023 Oct 1;44(37):3503-3626.

0 incy
+ School, employment,
- psychological support
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Role genetického testovani u RCM

Gena

ABCCR
ACTA1
ACTCT
ACTNZ®
ALPK
ANKRDT
8AG3
CACHATE
CACNBZ
CALRY
CASQ2
i
€DH2
cox15
CRYAB
CSRP3
cTF
CTNNAZ
DES
oD
DMPK
bsc2

DsG2

DTNA
EvA4
FHLT
FLNC
FHODZ
FXN

G

(oY X I Jelelel X JoI YoI JoI I

O @

eeCee®

@@ CO

@
000

NDLVC

000

Q0

ARVC

QO

RCM

* Cantu syndrome

* Myoflbrillar myopathy

* Timothy syndrome

* Caveolinepathy

* Leigh sndrome

* Alpha-B crystalinopathy

* Desminopathy

* X-linked progressive MO

< Emary-Dreifuss MD

< Myofibrillar myapathy

* Friedreich atada

* Pompe disease

M1

Mrepca

MnL3

MYLKZ

MYaM1

Mroz2

MIPN.

®® OC O

QO

@O
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©
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[ lelejelele]

(ole]

00 00 00

© 000

Qo

Q00 O

oo0C ©
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Anderson-Fabry dsease

lawos dsmase (cardiocutanecus syndrare)

F Dancn disease

| Mol myopathy

PRDM1G
PREAG2
PSENT
PSENZ

PTPNTT

RBAM20
RIT?
RYR2
SENSA
6D
SLC25A4
TAZ
TBXS
TBX20
TP
TGFB3
P
THEMAZ
THEMT0
THPO.
TNNCT
NN
TNIZK
TNNTZ
TPMI
TRIMS3
™

R

veL

ce ee

O

®
ceo0ee 0O

oo

oe

0O

@
OCgl0O®O O

o
o e
@

oo 000 oo

oo

QO Q0O

O 0O QO

O 00 O

© PRKAGZ cardimyopathy

© Noonan syndreme

© Noonan syndreme

© Noonan syndrome

* Mitachondrial disease

© Transthyretin anyloidosis



Role genetického testovani v dif. dg. HCM/RCM

Gene Cardiomyopathy phenotype
HCM DCM NDLVC
GLA .c
LAMP2 .c
TTR .(

I. INTERNI
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ARVC

RCM

Associated phenotype

 Anderson—Fabry disease

“ Danon disease

¢ Transthyretin amyloidosis
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Restrictive heart diseases
Endomyocardial
disorders
Genetic

Endocardial fibroelastosis

Storage Endocardial neoplasms
latrogenic/drug toxicity

S

Intrinsic myocyte
dysfunction

Glycogenoses

PRKAG2 variants

Iron overload/storage
disorders

Non-genetic

\ Drugs (e.g. chloroquine) )

./

® RrRCM

Myocardial extracellular
matrix disorders
Infiltrative
Amyloidosis
|

Fibrosis

|

@ Myocardial diseases with occasional restrictive physiology, often in the context of LVH

@Esc—
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Restriktivni kardiomyopatie

&< neart diseases

Genetic Infiltrative
Primary RCM Endomyocardial fibrosis Hyperoxaluria
Variants in sarcomeric, Hypereosinophilia

cytoskeletal, nuclear
envelope, filamin, titin genes

Storage Fibrosis

Desmin Radiation

Non-genetic

\ J

RCM

Myocardial diseases with occasional restrictive physiology, often in the context of LVH

@Esc—



Danonova nemoc - RCM nebo HCM?

Restrictive heart diseases

=) ( X

Genetic

iltrative

Hyperoxaluria

Primary RCM Endomyocardial fibrosis

Variants in sarcomeric,
cytoskeletal, nuclear
envelope, filamin, titin genes

Storage Fibrosis

Desmin Radiation

Non-genetic
\ /

RCM

™ Myocardial diseases with occasional restrictive physiology, often in the context of LVH M U
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Restrictive heart diseases
Intrinsic myocyte Endomyocardial
dysfunction disorders
Genetic

-

Endocardial fibroelastosis
Storage Endocardial neoplasms
(BRI @T————

S

Glycogenoses
PRKAG2 variants

Iron overload/storage
disorders

Non-genetic

Drugs (e.g. chloroquine)
A

® RrRCM

Myocardial extracellular
matrix disorders
Infiltrative

Amyloidosis

Fibrosis

-

@ Myocardial diseases with occasional restrictive physiology, often in the context of LVH
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Srdecni amyloidéza - RCM nebo HCM?

Restrictive heart diseases

Genetic
Primary RCM Endomyocardial fibrosis
Variants in sarcomeric, Hypereosinophilia

cytoskeletal, nuclear
envelope, filamin, titin genes

Storage

Fibrosis

Desmin Radiation

Non-genetic

. J

RCM

Myocardial diseases with occasional restrictive physiology, often in the context of LVH IUI U
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Srdecni amyloidéza - RCM nebo HCM?

Restrictive heart diseases

Genetic
Primary RCM Endomyocardial fibrosis

Variants in sarcomeric, Hypereosinophilia
cytoskeletal, nuclear —
envelope, filamin, titin genes

Storage . Fibrosis

Desmin . Radiation

Non-genetic

RCM

Myocardial diseases with occasional restrictive physiology, often in the context of LVH
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Dif. dg. RCM (HCM) — srde¢ni amyloidoza

Heart failure in 265 years

Aortic stenosis in 265 years

Cumulative Incidence of Amyloidosis

| Subendocardalfransmural LGE or ncressed ECY_ °

Hypotension or normotensive
if previously hypertensive

0.2 -

Sensory involvement, autonomic dysfunction

Peripheral polyneuropathy 0.15 -

Proteinuria
0.1
Skin bruising

Ruptured biceps tendon 0.05 -

Cumulative Incidence (%)

Bilateral carpal tunnel syndrome

6 9 12 15
Years Since Index

Subendocardial/transmural LGE or increased ECV

Reduced longitudinal strain with apical sparing

Fosbol et al. JACC 2019

Decreased QRS voltage to mass ratio

Pseudo Q waves on ECG Syndrom karpalniho tunelu
AV conduction disease - pfedchazi dg 5-15 let, Casto oboustranny az u 50% nemocnych

Possible family history of ATTR - 12x vyssi riziko srdecni amyloidosy

Chronically increased troponin levels

Left ventricular wall +

thickness 212 mm 2l of

Known multiple myeloma or MGUS

{
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Dif. Dg. RCM (HCM) — srdecni amyloiddza

—
Heart failure in 265 years

Aortic stenosis in 265 years

o
o
Hypotensmn or normotensive
if previously hypertensive
Sensory involvement, autonomic dysfunction 8
-~

a .
; ™0 o pe

Indexed LV mass (g/m?)

QRS score (mV)
100

Decreased QRS voltage to mass ratio

Left ventricular wall
4 zlof Quarta CC et al, Eur Heart J 2010 (abstr)

thickness =12 mm Pseudo Q waves on ECG

AV conduction disease I-I'__r_._—-'\——\/ n L"LV.A*VAVA

Possible family history of ATTR

Chronically increased troponin levels

[ ! iva |
Known multiple myeloma or MGUS v V
Q.

@ESC—’ H’L‘V"'—‘V'”\f\'v’b*v"ﬂr"—v"-v"'v"—'vﬂ—‘v
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Dif. dg. RCM (HCM) — srde¢ni amyloiddza a AoS

i/
[

\_' ‘

A0
TQ_“"

Left ventricular wall

>
thickness 212 mm 2l of
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Dif. Dg. RCM (HCM) — srdec¢ni amyloidoza

Left ventricular wall

>
thickness 212 mm 2l of
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Diagnostika a diferencialni dg. RCM/HCM a srdecni amyloidozy

™

Echocardiography and CMR
Ventricular function

Hypertrophy
Dilatation

CMR
Tissue characterization (T1/T2/T2* /LGE)

Multimodality
imaging
—

Stress echocardiography
Valvular and dynamic gradients

CTCA stress tests
Myocardial ischaemia

Bone scintigraphy
Amyloidosis

PET-CT
Myocardial inflammation

U SV. ANNY

@ESsc—

9 I. INTERNI
KARDIOANGIOLOGICKA
I
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Recommendations Class® Level®

Contrast-enhanced CMR is recommended in

patients with cardiomyopathy at initial 1 B
10,90,116,119-143

evaluation.

MU
ME
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Diagnostika a diferencialni dg. RCM/HCM a srdecni amyloidozy

Cardiomyopathy
diagnosis

Hypertrophy
Phenotype identification Dilatation
CMR
Rule out phenocopies Multimodality Tissue characterization (T1/T2/T2* /LGE)

Disease progression

Risk stratification and
disease prognostication

Clinical suspicion of cardiomyopathy

l LV functional and structural abnormalities

Echocardiography and CMR
Ventricular function

imaging
Functional abnormalities

Stress echocardiography
Valvular and dynamic gradients
CTCA stress tests
l Myocardial ischaemia

Targeted studies

|

Bone scintigraphy
Amyloidosis

(follow-up)

PET-CT
Myocardial inflammation
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Recommendations

DPD/PYP/HMDP bone-tracer scintigraphy is
recommended in patients with suspected

ATTR-related cardiac amyloidosis to aid

Class®

diagnosis. 66168
Grade 0 Grade 1 Grade 2
()
8 .
| ok
Vh . .

Grade 3

Level®
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Diagnostika a dif df. srdecnich amyloidéz

99mTc-DPD/PYP/HMDP
scintigraphy with SPECT

Signs and symptoms, ECG, ECHO, or CMR suggestive of cardiac amyloidosis

Haematologic tests

(serum free light chain quantification
and serum and urine immunofixation)

\

J

Scintigraphy grade 0

Haematologic

AL/ATTR cardiac

amyloidos|
unlikely

l

tests -

Scintigraphy grade 1-3
Haematologic tests -

—

Grade 2-3

}

is .
amyloidosis

Cardiac ATTR

If suspicion
persists
consider repeat
CMR followed
by biopsy

Grade |

l

Histological
confirmation
(cardiac/
extracardiac)
to diagnose

Scintigraphy grade 0
Haematologic tests +

‘ AL amyloidosis? l

CMR =

Amyloidosis
unlikely

CMR + or
inconclusive

}

confirmation
(cardiac/

extracardiac)

to diagnose

conﬁrm;ﬁon
(usually cardiac)
to subtype

Scintigraphy grade 1-3
Haematologic tests +
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Figure 2 Cardiac uptake grading in bisphosphonate scintigraphy. Grade 0: absence of tracer myocardial uptake and normal bone uptake; Grade 1:
myocardial uptake in a lower degree than at bone level; Grade 2: similar myocardial and bone uptake; and Grade 3: myocardial uptake greater than
bone with reduced/absent bone uptake.
Endomyocardial biopsy should be considered in
patients with RCM to exclude specific diagnoses
(including iron overload, storage disorders,
mitochondrial cytopathies, amyloidosis, and
granulomatous myocardial diseases) and to diagnose

lla C

restrictive myofibrillar disease caused by desmin

variants.
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Intrinsic myocyte
dysfunction

Genetic

Glycogenoses
PRKAG2 variants

Iron overload/storage
disorders

Non-genetic

Drugs (e.g. chloroquine)
A

® RrRCM

Restrictive heart diseases

End ocardial
disorders

Carcinoid

Endocardial fibroelastosis
Endocardial neoplasms
latrogenic/drug toxicity

Myocardial extracellular
matrix disorders
Infiltrative
Amyloidosis
|

Fibrosis

|

@ Myocardial diseases with occasional restrictive physiology, often in the context of LVH
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Restriktivni kardiomyopatie

Restrictive heal Zeases

Genetic Infiltrative
Primary RCM Endomyocardial fibrosis Hyperoxaluria
Variants in sarcomeric, Hypereosinophilia .
cytoskeletal, nuclear p p

envelope, filamin, titin genes

Storage - Fibrosis

Desmin p, . Radiation

Non-genetic

¥

RCM

Myocardial diseases with occasional restrictive physiology, often in the context of LVH
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RCM - invazivni diagnostika

Heart Failure Association of the ESC, Heart
Failure Society of America and Japanese Heart
Failure Society Position statement

on endomyocardial biopsy

APUEA,

HFA

Heart Failure
Association

@ European Society of Cardiology

I'he Japanese
Heart Failure Society

CONSENSUS DOCUMENT OF THE TRILATERAL COOPERATION
PROJECT BETWEEN:

Heart Failure Association of the European Society of Cardiology
Heart Failure Society of America
Japanese Heart Failure Society

Right ventncular EMB

Left ventricular EMB

E > INDICATIONS FOR ENDOMYOCARDIAL BIOPSY

HTx rejection surveillance
Myocarditis

Cardiomyopathies

Drug-related cardiotoxicity
Amyloidosis

Infiltrative and storage disorders

/ Cardiac tumours
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European Journal of Heart Failure (2021) 23, 854-871
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EMB v diagnostice RCM - histologie

Restrictive cardiomyopathy: definition

and diagnosis

European Heart Journal (2022) 43, 4679—4693
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Figure 2 Myocardial tissue in nine different forms of restrictive cardiomyopathy (A) idiopathic restrictive cardiomyopathy; (B) cardiac amyloidosis
(with enlargement of the extracellular spaces by amyloid fibres); (C) Danon disease (with intracellular glycogen deposits); (D) endomyocardial fibrosis
(with extensive fibrosis in the endocardium and myocardium); (E) hypereosinophilic syndrome (with tissue accumulation of eosinophils); (F) glycogeno-
sis (with tissue accumulation of glycogen); (G) Anderson—Fabry disease (with lipid deposits as seen through electron microscopy); (H) sarcoidosis (with
tissue granulomas); (I) end-stage hypertrophic cardiomyopathy (with extensive fibrosis). Courtesy of Dr Ornella Leone, Bologna, Italy.



Obecné terapeutické zasady u RCM

= Zvladnuti kongesce (cave dostatecny plinici tlak k udrzeni CO)
= Reverzni remodelace neni cilem lécby (zadna prognosticka data pro RAASi)

= (O je zavisly na tepové frekvenci (prodlouzeni diastoly nezvysuje EDV!)
— spiSe negativni efekt BB

= Antikoagulace pfi fi sini

= [Kauzalni terapie, je-li dostupna
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Diferencialni dg konstriktivni perikarditidy a restriktivni
kardiomyopatie

. . L. Patient with suggestive
Advances in the differentiation symptoms and signs

of constrictive pericarditis and 1

E
restrictive cardiomyopathy
Echocardiography = Mitral €' velocities>12cm/se \ A
* Respiratory flow variations J {
« Septal bounce A A s 4 iy, "
! L [ \J F LA F

» Mitral e’ velocities<5em/sec
+ Disproportionate Biatrial enlargement
+ Abnormal myocardium

¥

Restrictive
Physiology

v

Non-Diagnostic

Constrictive a-#
Physiclogy

MRI < T

« Late gadolinium ’
enhancement

» Thickened Pericardium
* Calcifications

aa

.l

'
Endomyocardial | Hemodynamic Pericardial
Biopsy b, Study Biopsy

* Equal LV-RV EDP
* Respiratory LV-RV systolic
"disconcordance”

* Respiratory LV-RV systolic
"concordance”

* LV-RV EDP diff>5mmHg W

‘/

Restrictive
Cardiomyopathy

Constrictive
Pericarditis

Specific Diagnosis
and therapy




Diferencialni dg konstriktivni perikarditidy a restriktivni

kardiomyopatie
Konstriktivni perikarditis Restriktivni kardiomyopatie
A B
120 Expiration 120 mm Hg Expirati o R
= /\ Inspll:tlon P A 9 /\

SR
WAEAIAARAN

¥ PAP_FAPRI'E)

Konkordance systolickych

Diskordance systolickych komorovych tlaku
Zvyraznéna interventrikularni dependence

komorovych tlaka




Diferencialni dg CP a RCM - septal shift a septal bounce




ZAVER

RCM je velmi heterogenni skupina onemocnéni, jejichz
spravna diagnostika a diferencialni diagnostika v rade
pripadi umoznuje kauzalni lécbu!
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Dékuji za pozornost!
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