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Fall von gestern...

TTE

Speckle Tracking

Mitochondriale Myopathie, Mutation in SCL25-A3 Gen, Kleinwuchs
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Phanotypen der Kardiomyopathien How do we define LV hypertrophy?
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HCM | DCM ARVC

RCM NDLVC
* *

* Moglicher Phanotyp bei kardialer Amyloidose
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Speckle Tracking patterns

HCM apical

Was ist neu?
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Blick in die neue ESC Kardiomyopathie Guideline (2023)

Kommentar zu den Leitlinien
B — 2023 der ESC zum Management
2 i VON Kardiomyopathien

et

. T S ——

Thomas Kingeniheben’ Fabian Knebel Eic SchaloeBahe’
Seanette Schale Menger
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Cardiomyopathies and HFrEF in the 2023 ESC guidelines

67.2. Echocardiography

make it the main imagng tool, from intl dagnosis to folow-up.
Transthoracic achocardiography (TTE) provides relevant information
on global and regional RV and LV anatomy and function as wellas valve:

Diagnosis son, or pericardal effsons”" " Myocirdal deformation. imaghg
speckle trackin or tisue Dopple) with okl ongiudina srin s 3
more sensiive marker than B to detec suble ventricur dysunction
(68, in_genotype-postve HCM, DCM, and ARVC famiy mar-
bers ™*7%), and may help discriminate between dfferent actiologies of
hypertrophy’ (e, amyloidosis, HCM, and athlete's heart). Mechanical

.

Vianagemen of pacents with HFpEF
Treatment c 1

+ v ¥
Diuretics for Dapsglfozin/ Treatment for aetiology.
fuid retention Empagifiozin CV and non-CV comorbodicies
(Class 1) (Class 1) (Chss 1)
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McDonagh T. Et
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Was ist selten?

Wirklich so selten? HFpEF Therapien Gezielte Therapien?

(>80J 1:10
1:200-1:400
1:40.000

Statine?

Hypertrophie Kardiomyopathie (HCM)

Hypertrophic cardiomyopathy?

Septale HCM mit SAM




24.06.2024

Pathomechamisms in HOCM

‘Ohitflow tract obstruction
4

igalregurgitation

HOCM

SECTION 1: MULTIMODALITY IMAGING FOR THE
EVALUATION OF SUSPECTED OR CONFIRMED HCM

A. Assessment of Left Ventricular Hypertrophy

Accurate quantification of the magnitude, location, and pattan of
LVH is essential for the diagnosis and management of patients. Wall
thickness =15 mm in the absence of other causes of hyperirophy
in a non-dilated left ventricle (LV) defines HCM.” End diastolic wall

Septal HCM

How to: Valsalva Mandéver im Echo

Valsalva

Checkliste Valsalva Manéver:

1. Patienten erklaren, was zu tun ist (Pressen, > 10 sek)
2. CW Doppler sicher positionieren

3. Skala des CW Dopplers richtig einstellen (> 5 m/s)

4. Messung der v max

5. ie des Jets (,s4 tig")

ANTONILMARIAE VAISALVAE
IMOLENSIS.

Antonio Maria Valsalva (1666-1723)

Valsalva: eine klare Empfehlung!

Recommendations Class® Level®

In all patients with HCM, at initial evaluation,
transthoracic 2D and Doppler echocardiography are
recommended, at rest and during Valsalva
manoceuvre in the sitting and semi-supine positions—
and then on standing if no gradient is provoked—to
detect LVOTO,M'%'B55'57—5'584'53?'539_594
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An Valsalva denken!




CW Doppler profile HCM vs. AS

Workup bei V.a. HCM
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Aortic Stenosis  Obstructive Hypertrophic
Cardiomyopathy

Higher
Pressure
Gradient

Decrease in
Orifice Size

LvoTo;sommHP;k
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see LVOTO management Medlal'\henw
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Sherrid: J Am Coll Cardic 9 Arbelo £ EHJ 2023

2D and Doppl

rest, Valsalva

]

Maximum peak
LVOTO 250 mmHg

7
v

v

Repeat
@ Symptoms )~ "Asymptomatic 1+ echocardiogram
T at | year
Symptomatic
Exercise stress
echocardiogram
(Class )

Maximum provoked

How to provoke a LVOT gradient?

HCM: Brockenbrough

LVOT Obstruktion: andere Ursachen

ATTR-CM und LVOT Obstruktion
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Outflow tract gradient (CW Doppler) M. Fabry mit Ausflusstrakt-Obstruktion

max syst. Gradient 58 mmHg

i‘”ymnnnu

Subvalvular membrane Apical HCM >>> apical aneurysm in HCM
12HZ
s tvoro A B c
Apical aneurysm
e Mid-LV obstruction, Apical-mid HCM without obstruction,
i T large aneurysm without aneurysm relative hypokinesia*

Sherrid MV. J Am Coll Cardiol Img 2023

Apikale HCM - Kontrastmittel Apikale HCM

Gs=144%

]
Ca. 8% aller HCM Falle @

Apical Hypertrophic Cardiomyopathy: The Variant Less Known

Rebecca K. Hughes, MBBS, MRCP; Kristopher D. Knott, MBBS, MRCP; James Malcolmson, BSc; Jogo B. Augusto, MD; Saidi A. Mohiddin,
MD, MBChB, FRCP, FESC; Peter Kellman, PhD; James C. Moon, MD, MBBS, MRCP;* Gabriella Captur, MD, PhD, MRCP, MSc*
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Blueberry on top: apikale HCM

GS=12.8%

Blueberry-on-Top Phenomenon in Apical
Variant Hypertrophic Cardiomyopathy

Saed Alnaimat, MD, MS, Mariah Mascara, MD, Georgios Lygouris, MD, and
Robert W. W. Biederman, MD, Pittshuigh, Pennsvlvania

https://doi.org/10.1016/j.case.2024.01.006

HCM with apical aneurysm

MRT + Gadolinium: HCM with apical aneurysm and scar

Courtesy: Dr. C. Nauck, Sana Klinikum Berlin-Lichtenberg, Germany

Therapie der HOCM

HOCM: Septalaste mit KM

Pre procedure planning: TASH / Myectomy
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Interventional therapy

After TASH

Baseline

Echo nach TASH

BASELINE

POST

Echo post Myektomie

omie und MKR

GLS after myectomy

GLS: -7%

., @

Post Myectomy and MVR

GLS: -13%

LVOT Obstruktion

Y

&
YTy

Peak Gradient (V 74 mmHg Peak Gradient (Valsalva): 21 mmHg

Post Myectomy and MVR

72 yo patient with HOCM

Syst. gradient 90 mmHg
BMI 39, OSAS, NIDDM B e
Jhypertensive heart disease” since 2012 ¥

Septum-myectomy (Morrow) 2020 i niiiuns
Septal ablation 2022

NYHA Il + chest pain

Mavacamten (Compassionate-Use-Program) m i LEER

CAD excluded, MRT: Fibrose iEEREiEaiEn: o %'
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Mavacamten
5 mg/d, 4 Wochen

Baseline

NYHA I
NT-proBNP 138 pg/mi

NYHAI v
NT-proBNP 96@/m|

PG Valsalva m mmHg

PG Valsalva m mmHg

Mavacamten
5 mg/d, 8 Wochen

NYHA
NT-proBNP 62:pg/ml

PG Valsalva E mmHg

Regression of LV hypertrophy in ECG
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Baseline 6 months mavacamten

Therapie der HOCM

Resting/provocable LVOTO 250 mmHg

Verapamil oy Diltazem

el iy
st o
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(Class 1) O} (Class lla)

Septal reducon therspies
(Cass )
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lw symptomatic or intolerant/contraindication to beta-blockers
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M. Fabry

Fabry disease diagnostic algorithm

Patent wih suspected AFD
( v RedbgpoAD )@ )
Geander +{Female Low index of suspicon
Male
3  genetc study.incude
Enymatic acty )+ Reduced GLAin HCM panel
Normsl -+ A genetc amlys
+ Benign variane Vs PlPvarane -
Cardac CHRS Lyso Gb3* Biopsy®
Normal )« Resuks - (Rovormal)—
AFD uniely Daagnosis of ATD

o Arbelo E. EHJ 2023

M. Fabry

Pask Systoe srain




24.06.2024

LGE MRT bei M. Fabry

Thickened papillary muscles

50jahriger Patient

Tinnitus seit Jahren, NYHA Il, rez.
mit sarkomerischer HCM, eher ur

nkopen. NT-proBNP 140
isch fiir M. Fabry im T1

icherter M. Fabry, seit 2019 Therapie. Im MRT vereinbar

Echo und Biopsie

“6LS:9,2%

Valsalva: kein Gradier
Biopsie: Morbus Fabry, keine HCM, keine Amyloidose, keine Myokarditis

Histologie

C: Prof. K. Klingel, Tiibingen

44-jahriger Patient

ekannt.
RT: T1 Mapping typisch fiir M. Fabry

10
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EKG: SR+ ventrikulére Extrasystolen

EKG: Paroxysmales Vorhofflimmern

Atriale Tachykardien bei M. Fabry

Linhart A. Eur J Heart Fail 2020

Kardiale Amyloidose

Cardiac amyloidosis

Light-chain
} amyloidosis (AL) TR
Cardiac R e '
amyloidosis Transthyretin
amyloidosis
(ATTR) Wild-type (ATTRw1)

sa00 DB G v 2000 s s s

Pathohysiologie der ATTR CM

ol

Pathobiology of Transthyretin Amyloid

Small

&, #

Zos A8
7 'Y \[ "
2 S\,
24 eTF ¢\
A 9 - i )
= T rases vistoed
; 2o moncmers amyisdomn  Amcrphous
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Ruberg JACC 2019
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Manifestations of the three most common subtypes of amyloidosis

AL

ATTRy

ATTRwt

e

. ian ARy TR
Caponeti AQ. ot 1 FrtCandiovsec Med 2033101146725, D01 10 33880 2023 1146135

Diagnosis of cardiac amyloidosis

9T DPOIPYPIHMDP.
scingraphy with SPECT

|
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Muskuloskeletale Red Flags

Carpal Tunr
Syneirome

Cardiac amyloidosis: echo red flags

LV-*hypertrophy*

Sparkling myocardium"

Pericadial effusion

L#Apical sparing*

ATTR Amyloidose: Perugini Score

Healthy control  AL-Amyloidosis ATTR-CM

T
' <
’.,‘,..

h o8 . - ‘f/

Grade 0 - without visually detectable cardiac uptake
Grade 1 - low cardiac uptake < bone uptake
Grade 2 - mild cardiac uptake 2 bone uptake

Grade 3 - strong cardiac uptake with nearly absent bone uptake

12
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@esc ..,

FASTTRACK CLINICAL RE

A new staging system for cardiac transthyretin
amyloidosis

Julian D. Giltmore, Thibaud Danny’, Marianna Font:
Helen J. Lachmann', Ana Marti
Carol J. Whelan', Exther Gonzal
Doroca Rowczenio", Aviva Petrie’,

!, Matthew Hutchinsan’,
~Naharro', Candida €. Quartal, Tamer Rezk',
~Lopez’, Thirusha Lane', Janet &. Gilbertson’,
 and Phillp N. Hawkins'

Stage |
NT-proBNP <_3000 ng/L und
eGFR >_45ml/min

Stage Il

Stage lll
NT-proBNP>3000 ng/L und g
eGFR <45ml/min s =

Gillmore J. Eur Heart J 2018

+
'L@N‘

2016 2019 2020

hATTR Amyloidose: progredienter Perikarderguss

LA Thrombus

2022

Follow up

2023

Cardiac amyloidosis: does it affect the valves?
42 year old patient with AA amyloidosis

Frumkin D. ..Kneb:

ATTR-CM: aortic stenosis

AVA 0,8 gcm
Vmax 2,1 m/s
meanPG 11 mmHg
SVI 23 mi/m?

= paradoxical low flow low gradient AS

IATTR CM and aortic stenosis: look at the ECG and bone scan

Let's start with a case

Gser23n |

13
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Another case...

Ist ,apical sparing” wirklich so gut?

Refered 10 SAVR

S conre prospectve sudy r

SAVR= 119 s

RASP i ot specic of cardac mplodoss
RASP i mosty reversibesker surgery

SPECT-CT + Knochenszintigraphie

Perugini 0

Perugini 0

Perugini 3

Prof. Dr. Dr. Schafer (Monchengladbach:

Genotype vs. phenotype: two patients with p.(Val142lle) mutation

Patient 1 NT-proBNP 118
LV biopsy:

NT-proBNP 1704

Amyloid, MR: fibrosis. Pationt 2

T Feruainio ' ,,&,m
AR
HOCM hATTR Amyloidosis

Fndomyocardial Biopsy (EMB)

14
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Aktuelles Fallbeispiel. Es passt nicht immer alles...

67 jahriger Patient mit Leistungsminderung seit einigen Monaten. Art. Hypertonus, NT-proBNP 662. EF normal. In MRT V.a.
HCl i 3 im Bein, unter Pregabali

Kein DPD: Perugini Il
therapierbar. Bislang keine Neuro-Diagnostik

Was jetzt?>> Myokardbiopsie...

Histologie: ATTR. Genetik: Val 50 Met Mutation

U ] 5 ORI “
e 23 A !

(A

Immunt ner von Ti

rof. K. Kingel, Tibingen

Therapieansatze bei ATTR Amyloidose

Suppression of TTR TTR Stabilization TTR disruption/resorption
Liver Transplartation Tafamidis Doxycycline/TUDCA
Diflunisal

TTR Gene silencers Manoclonal antibodies

(Patisiran/Inotersen) - AG10

l
i ;{ ﬁ;g &% \E‘ &

Dissociated ~ Folded  Misfolded Oligomer Amyloid
Monomers.  Menomer Fibril

Liver Stable
TTR Tetramer Dimers

Tafamidis bei ATTR Kardiomyopathie

B Analysis of All Cause Mortaity

FE e —

os e ——
as o Pt
1o -
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3o
2 04
o
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Hatardrai, 070 855 €1.051-036)
o )
a0
S T S S T

Manths since First Dase

Mo. at Risk [cumulati
Posled tfamidis

5 (29) 222 (42) 216 (48) 205 (55) 200 (64) 193 01) % (78)
Placebo ¢

1{16) 150 (27) L41 (36) 131 (46) 118 (59) 113 (64) 51 (75)

o
o 76)

)

ATTR-ACT: Lebensqualitat

- g2

GMWT datnce, LS mesn 55)
hange o bmesin ()
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Damy. European Journal of Heart Failure (2020

All-cause mortality at 51-month follow-up

= — Tatamics 8061 mg
2 os -
H
a
2 ' ceboltatamics
L ! e Pcsotan
3 ' P
I
o !
I
i
oo !

§ 3 6 5 215 B 2 24 27 % 3 % B 4 45 48 % 54 7 G0 6 66 6
Time to event (moriths)

Significant 41.1% reduction i risk of all-cause mortality with tafamidis
80/61 mg compared with placebo/tafamidis (P=0.0004)
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ESC Guideline 2021: Algorithmus Amyloidose

Noch ein paar seltene Ursachen...

Endomyokardfibrose / Eosinophiles Infiltrat

= A Chronic
Phase

“Acute
Phase

Durae:

MY OCARDIAL
HiBROSIS

A
S

Endomyocardial fibrosis

Akute Myokarditis (TnT-hs > 11.000)

[Mitochondrial encephalomyopathy, lactic acidosis and stroke
MELAS)

GLS:+10,2%

16
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Eosinophilic myocarditis (Churg Strauss)
K208 e

10 days i.v. steroid therapy

Konstriktion und Restriktion

Konstriktion und Restriktion

Problem: Das Perikard

Problem: Das Myokard

Restriktion Konstriktion

EIA restriktiv

DT erniedrigt

Atria starkt dilatiert

sPAP gering erhoht

Vena cava inferior dilatiert

Differenzierung

Annulus reversus Nein

E‘ septal erniedrigt

2D Strain reduziert, typische Muster
Atemabhingigkeif eher normal

Einstroms in LV

Syst. LV-Funktion meist reduziert

§‘(Mitral-Annulus) reduziert
Perikard normal
Septumbewegung normal

restriktiv
erniedrigt
gering dilatiert
stérker erhdht
dilatiert

Ja

normal (> 8 cm/s)

im unteren Normbereich
verstérkte Variation

normal

oft normal
echoreich, verdickt
,bounce”

Restriktive Kardiomyopathie

Small, thick-walled
ventricles with
normal systolic
function

TTRAet Abnormal
velocity diestolic
LA function

Restriktive Kardiomyopathie

Fabry)
Post-Radiatio

Endokarditis fibroplastica (L&ffler)

Amyloidose

Infiltrativ (Amyloidose, Sarkoidose, Karzinoid, Himochromatose, Speicherkrankheiten, z.B. M.

M. Fabry

17
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Konstriktion: ,Septal bounce”

abnorme Septumbeweglichkeit durch die abrupte Ventrikelfiillung in der friihen
Diastole (kombiniert mit verstarkter Interaktion beider Ventrikel wahrend der Atmung)

Konstriktion: ,Septal bounce”

Konstriktion: ,Septal bounce*”

Gewebedoppler: Konstriktion / Restriktion

Konstriktion Restriktion
S'7.4cmis S'3.4cmis
E' septal 9.9 cm/s E' septal 2.1 cm/s

LJAnnulus reversus”

Vielen Dank
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