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Charakteristika HCM(1):

» autosomalné dominantni dédicnost, nejcastéjsi vrozené
onemocnéni srdce

» cca 200 mutaci (10 genu)
» prevalence 0,2% (1:500 — 1:200) — 20-50 tis. nemocnych v CR
» U déti, adolescentU i dospélych




Charakteristika HCM(2):

» (a)symetrickd HLK (sténa > 15 mm), nedilatovand,
hyperkontraktilni LK

» dif. dg.: AoS, HN, srdce sportovcu

» obstruktivni (dynamickd obstrukce — subaortaini,
midventrikularni, apikalni) vs. neobstruktivni

PAT T: 37.8C

EE T: 37.&C o I

TéElB ;
@7 DEC 24
39'33'36 S g 117 1380@

Z
" "
=32
= =



Klasifikace obstrukce:

» obstruktivni forma (az 2/3 nemocnych)
- klidovy gr. > 30 mmHg
- latentni gr. (klidovy < 30 mmHg,
provokovany > 30 mmHg)
» neobstruktivni forma
— gr. <30 mmHg v klidu i pfi provokaci (nitrdty, ValsalvOv
manévr, télesnd zatéz, postextrasystolicky stah)



Symptomy:

» AP (mikrovask. dysfunkce, napéti stény, obstrukce LVOT)

» synkopa (hypovolemie, A-V blok, dysfunkce sinus. uzlu, VT,
obstrukce LVOT, abnorm. vaskular. reflexy)

» dusnost (diast. dystce, ischemie, Mil, FIS)
» palpitace - FIS (emboligenni CPM)

» srdecni selhani — ,,burned-out" faze, systolickd dysfunkce (cco
U 5% nemocnych, nejvice 20-24 mm, negiméné < 15, > 30 mm),
akutni srdecni selhani zridka

» Nnahla smrt (FIK, VT)



B & D

Lecba:

Konzervativni
Dvoudutinova stimulace

Chirurgickda (septdalni myektomie)




Konzervativni [ECba (1):

BB — bradykardie, prodl. diastoly, zlepseni pInéni LK, nizsi
spotreba O2, zmensi mikrovask. myokard. ischemii, zmensi
tizi obstrukce (CAVE: NU)

Verapamil — az 480 mg/d, zlepsi relaxaci LK, pInéni LK, snizi
myokard. ischemii, snizi kontraktilitu LK, zmensi tizi
obstrukce (CAVE: vasodilatace, zvyseni gr.)

Kombinace — patrné neni lepsi, nez solo IeCbo
Mavacamten — inhibitor myozin-ATPdazy (inhibitor myozinu)



Konzervativni [ECba (2):

5. Disopyramid — 300-600 mg/d, negativné inotropni, AA la tridy

6. ATll blokdatory, ACEI, spironolakion — u neobstruktivni formy,
regrese fibrozy

/. ,burned-out" faze — klasicka leclba srdecniho selhdani se
systolickou dysfunkci LK

8. profylaxe |E — incidence cca 4 pripady/1000 pacientskych let



A-V sekvencni stimulace, ICD:

» DDD, AAl
» dyssynchronie stahu zmirni obstrukci
» uMmozZni agresivnéjsi konzerv. leCbu

» U nékterych pacientl muze zmirnit symptomy (starsi
nemocni)

» dUlezité spravné nastaveni A-V intervalu
» (ICD -2 a vice rizikovych ff.)

M-PATHY —Maron, Circ. 1999:99:2927-33
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Age at evaluation

Transthoracic Echocardiographic measurement

Left atrial diameter determined by M-Mode or 2D echocardiography in the parasternal
long axis plane at time of evaluation

The maximum LV outflow gradient determined at rest and with Valsalva provocation
(irrespective of concurrent medical treatment) using pulsed and continuous wave
Doppler from the apical three and five chamber views. Peak outflow fract gradients

should be determined using the modified Bernouilli equation: Gradient= 4V 2, where V
is the peak aortic outflow velocity

History of sudden cardiac death in 1 or more first degree relatives under 40 years of
age or SCD in a first degree relative with confirmed HCM at any age (post or ante-
mortem diagnosis).

3 consecutive ventricular beats at a rate of 120 beats per minute and <30s in duration
on Holter monitoring (minimum duration 24 hours) at or prior to evaluation.

History of unexplained syncope at or prior to evaluation.

Risk of SCD at 5 years (%):

ESC recommendation:

' Reset |



Septdalini myekitomie nebbo ASA®C

TABLE 3

Factors influencing the decision of the HCM team regarding gradient-reducing therapy in patients who can not be adequately treated by medication.

CRITERIA

Localization of obstruction

SURGICAL MYECTOMY
— Subvalvular
— Mid-cavity
— Apical

ALCOHOL SEPTAL ABLATION

— Subvalvular
— Mid-cavity

Value of hypertrophy

— Massive hypertrophy >30 mm

— Hypertrophy up to 30 mm

Mitral valve regurgitation

— Non-SAM related
SAM related

— SAM related

Additional cardiac disease requiring therapy

— Subvalvular membrane

— Aortic valve stenosis

— Coronary multivessel disease

— Rare diseases without an interventional
treatment option

— Coronary single vessel disease

Age of patients

—Younger adults

— Older adults

Hemodynamic success

— Immediate

- Up to 3-12 months

Complexity of treatment

— Requires open surgery

— Minimally invasive

Post procedural permanent pacemaker risk

-2-10%
—Up to 50% in pre-existing RBBB

-10%
—Up to 50% in pre-existing LBBB

Cumulative experience with the technique

—>50years

—>20years

Structural heart disease expertise availability

— Low, with a low number of centers with
sufficient experience

—High, but also a low number of centers with
sufficient experience




HISTORIE ASA:

» 1. ASA na svete — U. Sigwart — VI/1994 — Royal Brompton Hospital,
Londyn

» 1. ASA v CR - K. Hlavacek — 1998
» 1. ASA v Hradci Krdlové - J. Vojacek — 11I/2004



Pouzivané zkratky

Alcohol septal ablation techniques with different acronyms

ACRONYM

PTSMA'™»

\TASH%
NSRT*

NSMR*

PTSAY

‘ ASA\. 37

NAME

Percutaneous Transluminal Septal Myocardial

Ablation
Transcoronary Ablation of Septal Hypertrophy
| NonSurgical Septal Reduction

NonSurgical Myocardial Reduction

| Percutaneous Transluminal Septal Ablation

Alcohol Septal Ablation

CRITERION FOR

IDENTIFICATION OF TARGET SEPTAL BRANCH SPECIAL FEATURE COMPLETION

Transthoracic myocardial contrast echocardiography Alcohol depot in
echocardiography

Haemodynamic effect of temporary branch occlusion Until gradient is abolished

Echocardiographic study with the use of angiographic Until gradient is abolished
contrast dye

Haemodynamic effect of temporary branch occlusion Occlusion of several Until gradient is abolished
septal branches

Transthoracic myocardial contrast echocardiography Repeated alcohol injection Until gradient is abolished
into the same branch

Lately prevalent general term mainly (but not always) referring to the echocardiography guided technique



Alternatives options to alcohol septal ablation (ASA/PTSMA) in HOCM (1)
1/ Septal reduction therapy

- Septal branch occlusion

. Mechanical embolization

- Coilg 1920

. Covered stent 2% 30

. Chemical ablation with liquid embolic agents

. Polyvinyl alcohol foam 3’

- N-Butyl cyanoacrylate (GSA) 3% 40

- Ethylene-vinyl alcohol (EVOH) copolymer '
| 42

. Polidocano

- Radiofrequency ablation

. Endocardial radiofrequency ablation of septal hypertrophy
. ERASH 43 44 45 46,50
. Percutaneous intramyocardial septal radiofrequency ablation

- PIMSRA #9253




Alternatives options to alcohol septal ablation (ASA/PTSMA) in HOCM (2

2/ Transcatheter myotomy: Septal scoring along the midline endocardium

. SESAME 4/

3/ Percutaneous mitral valve plication

. MitraClip °% >7:°8




Indikace k ASA:

1/ hypertrofie IVS 2 15 mm
- 2/ klidovy maximalni nebo vrcholovy gradient v LVOT = 30 mmHg
- 3/ provokovany maximalni nebbo vrcholovy gradient v LVOT = 50 mmHg

- 4/ ndmahova dusnost, AP, synkopa

5/ NYHA Il = IV i pres optimalné vedenou farmakologickou Ié,c“:bu
(betablokdtor a /nebo bradykardizujici kalciovy blokdtor, NU 1€kU)

6/ absence chlopennich vad nebo ischemické choroby srdecni (ICHS)
indikovanych k chirurgickému reseni

// (selhdni predchozi chirurg. myektomie nebo stimulacni IECby)

.- 8/ (vysoce rizikovy nemocny pro chirurg. [ECbu)



Adult New
+ Vel 385 cm/s
PG 59,4 mmHg

®

PAR

Fltr 400Hz ieic
75 mm/s j

Adult New
+ VTI
VYmax
Max PG
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Gn 56

9,5 cm
Angle 0°
Fltr 400Hz
75 mm/s

114 cm
624 cm/s
156 mmHg
362 cm/s







Morfologické indikce k ASA:

» ECHO (MR):
- subvalvarni obstrukce, SAM
- midventrikuldrni obstrukce
- vyloucCeni patologie Mi chlopné a/nebo zavesného apardatu

» Koronarografie:
- vhodna septdini vétev (kmen, RIA, RD, RIM, RC, ACD)
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MR srdce u HOCM




Technika ASA (1):

cestou v. subclavia (v. jugularis) - 5F stimulacni elektroda do hrotu
pravé komory

- cestou a. radialis dx. - 6F vodici katetr (JL 3,5, JR 4-5, EBU 3,5)

cestou a. femoralis - 4F pigtail k monitoraci nitrokomoroveho flaku
Heparin dle ACT, OTW balonek, UZ kontrola — Sonovue (Geloplasma)

96% OH po 0,5 ml pomalu i.c. — ukonceni vykonu: cilova davka 1 ml/10

mm tloustky septa a/nebo pokles gr. > 50% a/nebo vznik A-V bloku lll.
st.

- vytazeni balonku 10 min. od aplikace OH

po vykonu TR Band na zdpésti, bandadz trisla na 4 hod. (nebo
Angioseal), poté plnd mobilizace, elekiroda 24-48 hod., rozhodnuti o
KS az po 48 hod.



Technika ASA (2):

Koronarografie:

- RAO nebo LAO kranidlné

Vodice:

- Sion Blue, BMW

Balonky:

- OTW - Emerge, MiniTrek (1,2 mm, 1,5 mm, 2,0 mm/8-12 mm)

- POZOR: disekce ostia sept. vetve/RIA, Spatny sealing balonku (water melon seed
effect) — unik OH !l









Adult Echo
S5-1
34 Hz

Adult Echo
S5-1

34 Hz
15,0cm
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Gn 42

C 50
3/2/0
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Vysledky ASA:

Hemodynamické ndsledky:

- snizeni gr. > 50% u vice nez 90% nemocnych

- snizeni gr. pretrvava pri strednédobém i dlouhodobém sledovani
- snizeni tlaku v plicnici

UZ ndlezy:
- zmenseni diametru VS, ZS LK, LS, stupné Mil

[atézove testy:
- Zlepseni vykonnosti, zvyseni spotreby kysliku

Klinické vysledky:
- Zlepseni funk&niho stavu, snizeni vyskytu symptomuU, synkop
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Komplikace ASA:

» hospitalizacni mortalita - cca 1%

» kompletni A-V blok (az 1/3 nemocnych), nutnost implantace KS (cca
10%)

» AIM v ,,nechténé” lokalizaci (Unik OH kolem balonku, Unik OH pres
kolaterdly, neuplné oznaceni ciloveé oblasti konftr. IGtkou, ...)

» disekce pristupové tepny (ostium ACS, ostium sept. vétve a RIA)
» emergentni operace (akutni Mil, perikard. tampondada)
» komplikace v misté tepenné punkce (PSA, hematom, A-V pistél)
- tyto komplikace temér eliminovany pri TR pristupu a UZ navigaci



Anatomické vztahy septdalnich arterii a prevodniho systému

A — prvni perforator
B — HisUv svazek
C - prave Tawarovo raménko




Table 2
Score-system to predict the nisk of pacemaker dependency after
percutaneous septal ablation

#  Parameter Cutoff Score
value points

Baselme PO} interval (ms) =160 +2
Baselme mimimal heart rate (Holter, 1/mm) <350 +2
Baselme LVOT gradient (Echo, mm Hg) =T +2
AV block I during PTSMA (any time) Yes +2
AN block I at CCU admission Yes +2
Fecovery of AV conduction at 12 h Yes —2
Mo recovery after 12 h Yes +1
Mo recovery after 24 h Yes +2
Mo recovery after 48 h Yes +3
Maxmmum QRS width durmg the first 48 h =135 +3
(ms)
Tmming of GOT peak (h) =16 +1
=20 +3

Fisk group Score points Procedure

Low <3 Dscharge from monitoring
Intermediate 12 Prolonged monitoring
High =12 Prepare for early PM mmplantation

L. Faber et al /[ International Journal of Cardiology 19 (2007} 163-167




pocet pacientt (n)

pocet septalnich ablaci (n)

vék nemocnych (roky)

vék muzu (roky)

véek zen (roky)

doba do opakovani vykonu (mésice)

doba sledovani nemocnych (mésice)

93
57 muza (61,3%), 36 Zen (38,7%)

106 (13x opakovany vykon — 12,3%)

57,6+10,9 (33-81)

54,0+10,0 (35-77)

63,419,7 (33-81)

21,5¢14,9 (17)

26,6+23,3 (18)




cilova tepna pri primarni ASA

RIA (n)

RD (n)

ACD (n)

kmen ACS (n)

RC (n)

RIM (n)

cilova tepna pfi opakovani vykonu

RIA (n)

ACD (n)

kmen (n)

primarni uspésnost vykonu (%)

primarni uspéesnost opakovaného
vykonu (%)

87 (82,3%)
5 (4,9%)
3 (2,9%)
6 (5,8%)
1(0,9%)
3 (2,9%)

11 (10x RIA—RIA, 1x RIM—RIA)
1 (RIA—ACD)
1 (RIA—kmen)
88,2
84,6




Vyvoj UZ gradientu

*1p <0,0001, x p=0,001, # p= 0,005

Xk
*
* *
* X
20,4 *
#
PO 3 6 12 24 36 48 60

meésice

pred




Vyvoj tloustky VS

*p <0,0001, x p<0,001, #p= 0,002

%*
%*
162 * 17,9
17.6 ’ * .
3 6 12 24

meésice




IVS v misté ASA

*p < 0,0001

*

* *
11,7
3 6 12

meésice

pred




Vyvoj tloustky ZS

*p=0,004, x p=0,002, # p < 0,01

NS
L3 NS NS
13,6
13,4 13,4
X
I #
PO 3 6 12 24 36

meésice

pred




AP (mmHg)

NYHA (tfida)

Mi insuf.
(stupen)

EF (%)

pred

34,7+£10,1
(35)

2,740,6
(3)

2,241,0
(2)

71,31+4,8

po




CK (ukat/l) 17 5422,0
(15,3)

CK-MB (ukat/l) 3,042,7
(2,6)

OH (ml) 1,920,7 (0,5-5)
(2)

hospitalizace — cely soubor (dny) 7,6+4,7 (2-23)
(7)

hospitalizace — nekomplikovany pribéh 5,91+2,4 (2-11)
(dny) (6)

pfitomnost SAMu po vykonu (n) 66,6%




blokada

A-V blok ll. st. (n)
pozdni A-V blok lll. st. (n)

RBBB (n)

LBBB (n)

implantace KS (n)

zavislost na KS pfi F/U (n)

37 (34,9%)
2 (1,9%)

25 (23,6%)

13 (12,3%)

11 (10,5%)
(64% pac. mélo preexist. A-V blok I. st.
nebo raménkovou blokadu)

5 (45,4%)




Komplikace:

» 2x IM v povodi RIA, 1x IM v povodi RIVP

2x plicni embolizace pri hospitalizaci

1x disekce RIA (stenfing)

1x akutni tepenny uzaver

1x tampondada (chirurg. revize)

1x inf. endokarditida Ao chlopné (ndhrada chlopné)
periproceduralni mortalita - 0

krvacivé komplikace v frisle —= 0

V V. VvV VvV Vv

komplikace KS -0



Kaplan — Meier survival curve

years after ASA




/AQVer:

ASA je bezpecnou a Ucinnou metodou lecby HOKMP

ve velkoobjemovych centrech je spojena s nizkym vyskytem komplikaci,
nizkou mortalitou

cilovd vétev muze odstupovat z ACS i ACD
TR pristup zkracuje imobilizaci nemocného (4 hod.)

PO ASA - vyznamny pokles gradientu v LVOT, vyznamné ztenceni IVS o
/S, vyznamny pokles tlaku v AP, vyznamné snizeni symptomatologie,
vyznamné zmenseni Mil

priznivy klinicky efekt vykonu a jeho vliv na hemodynamické a UZ
parametry pretrvava i pri dlouhodobém sledovani nemocnych






