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Zvyseny krevni tlak - arterialni hypertenze

e Zvyseny krevni tlak, MAP
* Interakce srdce, cévy, ledviny

* Regulace TK:
* Kratkodoba: sympatikus
e Stfednédoba: RAAS
* Dlouhodova: ledviny



Regulace TK - kratkodoba

* Sekundy, minuty

Glossopharyngeal nerve

e Rovhovaha na rizné hodnoté TK

Hering's nerve

» Sympatikus / parasympatikus, reflexni R\ R
oblouk V
* Efektivni reseni akutnich zmeén TK )\
Aortic baroreceptors
w
* Neni velmi vyvhodna z pohledu
dlouhodobeé regulace TK S
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* Minuty, hodiny, dny, tydny....

* Renin-angiotenzin-aldosteron-

Regulace TK - strednédoba

systém (RAAS)

e Efektivne;

dlouhodo

* Ovliviuje i rastove faktrory a
remodelaci cév a srdce, tzn.
Hypertrofie LK, cévy, kolateralni

obéh

S
b

| systém z
ého pohledu

Decreased
arterial pressure

Renin (kidney)

Renin substrate
(angiotensinogen)
Angiotensin |
Converting

enzyme
(lung)

Angiotensin |
Angiotensinase

(Inactivated)

Renal retention Vasoconstriction
of salt and water

Increased arterial pressure
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Regulace TK - dlouhodoba

Dny, tydny, meésice, roky....

Renal output of water and salt

Water and salt intake

Interakce mezi KVS a ledvinami

Ledviny = tlakovy ventil

Equilibrium point

Nejefektivnéjsi zptisob dlohodobé
regulace TK

Intake or output (x normal)
&
1

1 1 1 1
0 50 100 150 250
Arterial pressure (mm Hg)

Zmena zivotospravy pacienta (nizky
prijem NaCl) je zadsadni.....!!!!
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Soucasné moznosti |éCby arterialni
hypertenze

* Betablokatory

* Inhibitory ACE / inhibitory AT-Il receptord
 Blokatory Ca kanall

* Diuretika

* Periferni antihypertenziva

* Centralni antihypertenziva



Lécba hypertenze — betablokatory
(kardioselektivni)
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Lécba hypertenze — ACEi / ARB

- Periferni (arterioladrni) vasodilatace = snizeni SVR
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Arterialni hypertenze — Ca blokatory

- Inhibice kontrakce (vazodilatace) hladkého svalu v arteriolach, snizeni SVR
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Arterialni hypertenze - diuretika

* Diuretika = zvysena ztrata vody

v ledvinach

* Snizuji preload,

* Snizuji zilni navrat

Cardiac output

or
venous return (L/min)
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Arterialni hypertenze — centralni a periferni
antihypertenziva

* Snizeni sympatické aktivace — centralné (CNS) vs. Perifernée (cévy)
* Periferni (cévni) vazodilatace
* Snizeni SVR

* Snizeni inotropie, chronotropie....



Arterialni hypertenze - shrnuti E;[[

NEMOCNICE

* Inotropie, chronotropie
e SVR, afterload
e Zilni navrat, preload

» Sympatickd / parasympatickd aktivace



Akutni ischemie myokardu

* Jedna z nejcastéjsich pricin morbidity vedouci k mortalité lidi v rozvinutém sveté

* Uzce souvisi s procesem aterosklerdzy

 Bernouliho zakon: vztah kinetické

vs. potencialni energie

v = 100 cm/sec

200 cm/sec

100 cm/sec

Ateroskleroticky plat v bulbu karotid




Ruputura aterosklerotického platu
* Odhaleni lipidového jadra platu je trombogenni

e Aktivace krevnich desticek

» Aktivace koagulacni kaskady

stabilni plat

a) Vnitini faktory nestability platu b) Nestabilita platu (kli¢ova uloha makrofagi)

e Akutni uzavér cévy = akutni ischemie



echanismus akutniho uzaveéru cévy -
aktivace hemokoagulace
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Akutni uzaver cévy - princip lécby

* Inhibice koagulaénich procesu (antiagregace, antikoagulace,
..trombolyza....)

* Angioplastika cévy — mechanické zpruchodnéni




Perkutanni koronrani intervence - PCI

WHAT IS A CORONARY ANGIOPLASTY?

Plaque Inflated balloon Blood is
buildup flattens plaque free to flow
against wall

Deflated
balloon




Mechanicka |écba akutni ischemie myokardu

Medical: B-blockers, Ca<7-channel blockers, nitrovasodilators, aspirin, heparim, or

Revascularization:

PTCA CABG
\ Internal
\ \ mammary
"‘\ , Catheter artery
X B diverted

S

Saphenous

vein graft

Balloon
RCA
&D

Guide wire /




Akutni ischemie myokardu - shrnuti

* Proces aterosklerozy je zasadni !!!

* Ruptura platu = indukce hemokoagulace

* Hemokoagulace = akutni uzaver cévy

* Princip |écCby:
* Inhibice hemokoagulace (antiagregace, antikoagulace, trombolyza...)
* Mechanické zprichodnéni cévy, PCI

NAHOMOLCE

NEMOCNIC

m



Akutni srdecni selhani
* Akutni srdecCni selhani = kardiogenni Sok
e Sok = srdeéni selhani

* Srdecni selhani = srdce neni schopné zabezpecit dostatecny pruatok
krve dle potreb organu

* Postizeni myokardu: ischemie, infekce, arytmie, zranéni....



Akutni srdecCni selhani — principy |écby

* Farmakoterapie:

homeometricka regulace kontrakce myokardu

Zvyseni SVR a tim udrzeni MAP a perfuze mozku a srdce
Heterometricka regulace

* Mechanicka lécba:



Akutni srdecCni selhani - farmakoterapie

Fosforylace fosfolambanu
(Ca%* pumpa) v SERCA,
rychlejsi relaxace
(lusitropni efekt)
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Akutni srdecni selhani — mechanicka |écba:
perkutanni mechanické podpory

HeartMate PHP
Venoarterial

2.5 ECLS TandemHeart :
5.0

©2011-2018 European Society of Cardiology.




Perkutanni mechanické podpory

HeartMate PHP

Venoarterial
2.5 ECLS TandemHeart
Impella 3.5 (CP)

5.0

©2011-2018 European Society of Cardiology.




Leva
komora

Augmentace CO: 2,5-5,0L/min



Extrakorporalni membranova

Inflow kanyla 20-23Fr
Outflow kanyla 15-19F

Nahrada srdce i plic

Augmentace CO: 4,5-7,0L/min



TandemHeart

Augmentace CO: 3,5-5,0L/min



LV Pressure

LV Pressure

ESPVR /
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LV Volume LV Volume
A Cardiogenic shock MVO,
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LV Pressure
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LV Volume

VA ECMO
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Akutni srdeé¢ni selhani - shrnuti @;[[

NEMOCNICE

* Primarni postizeni srdce. Myokard neni schopen pokryt pozadavky
organu na perfuzi krvi

e VZDY se zamé&fFit na vyvolavajici pfic¢inu!!!!
* Farmakoterapie + mechanicka lécba

e Rozdil oproti chronickému srdecnimu selhani
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Trvala kardiostimulace
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Prvni implantace trvalé kardiostimulace

« 8.fijna 1958

 Karolinska Univerzita, Stokholm, Svédsko

* Implantace elektrody epikardialné kardiochirurgickym
pristupem

-~

Ake Senning, Rune Elmquist, 1ékaf,
kardiochirurg inZenyr a vynalezce



RIMEM VOO Pacemakery, brezen 1965

PATENTOVA LISTINA

&isio...1.2.4.9.0 1.

URAD PRO PATENTY A VYNALEZY V PRAZE UDELIL PODLE § 19 ZAKONA C. 34/1957 Sb. PATENT NA VYNALEZ
UVEDENY V PRIPOJENEM PATENTOVEM SPISU

PUVODCE VYNALEZU:  Doc.MUDr.Bohumil Peledka, Praha
ing.Vladimir Bi&ik, Nové Straleci

Doc. MUDr. Bohumil Peleska, DrSc Ing. Vladimir Bicik

o 0N

Rimem, Thomayerova Nemocnice, Praha - Kr¢



1970 vs. 2000




Bezdratova (leadless) kardiostimulace -
Micra™
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Prevodni systém srdce




Princip feseni bradykardie

Stimulace oblasti hrotu RV — RVA stimulace



Princip feseni bradykardie




RVA stimulace

—

?

158




Efekt dlouhodobé RVA stimulace

100- ---L------. .
i i Il\lon-mduce(l LV dyssynchrony
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;\? 90 -1
= I
z "'
B S
=
v
£ 704
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& T
30 1 I ) ] 1
0 20 40 60 80 100
Time to Heart Failure Hospitalization or Death (months)
Patients at risk 169 144 126 96 67 35

Hoke et al, JACC, 2012



Rychlost sireni elektrické aktivace v myokardu
v zavislosti na misté stimulace

Stimulace prevodniho WICS systém  Standardni BVP

systému
n=12 n=12 n =12
2.000 —
= 1-500— z :[
o H
pred - ]
e -
Epicardial Sock S 1.000 — s {
Time = -9 msec E i
Septum LVFW 500 —
d ¥
=
H o L] H
Purkinje Endo Epi

LV Endocardial Basket fl be rs

RA Pacing

Myerburg et al., Circ. Res. 1972

Select LV study — endokardialni stimulace LK je superiorni v porovnani s epikardialni stimulaci LK u BVP v ramci CRT



Princip reseni asynchronni aktivace srdce




Princip reseni asynchronni RVA stimulace — conductive system pacing (CSP):
His Bundle Pacing (HBP)
Left Bundle Branch Pacing (LBBP)

Robert Packer Hospital, Minneapolis, USA
Deshmukh et al, Circulation 2000




Sinusovy rytmus, SA blokady, QRS 98ms
EFLK 60%



Sinusovy rytmus, SA blokady, QRS 98ms
EFLK 60%

R DD L

Selektivni His stimulace — QRS 95ms




Sinusovy rytmus, SA blokady, QRS 98ms
EFLK 60%
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Selektivni His stimulace — QRS 95ms
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His stimulace
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Vazovagalni synkopa

NEMOCNICE

Kratkodoba regulace krevniho tlaku — autonomni nervova regulace Glossopharyngeal nerve

Sympatikus / Parasympatikus

Hering's nerve

Nervovy oblouk Carotid body
" ———Carotid sinus

Synkopa = kratkodoba ztrata vedomi - Vagus nerve

Vazovagalni = neadekvatni aktivace/inhibice mezi sympatikem / parasymp.

Aortic baroreceptors

Bez rozdilu veéku, spise mladsi pacienti - o

Velmi nepfijemné projevy, zranéni, .... S J

© Elsavier. Guyton & Hall: Textbook of Medical Physiology 11e - www.studentconsult.com



* Rychly prudky pokles TK pfi zméeéne polohy téla....

* Rychlé, prudké zmeéeny srdecni frekvence ....



P03 Jul 09 14:38:11 FC 54

l I !Jwa GeEriv. 11 10mm/mV, P.05-15G Hz

c M
(=} /\'
e
-+
1]
= DAnterior P03 Jul 09 14:38:23 FC ---
Q Hodor manual] Deiivi TT | 10mM/mV T070S-1507HZ
©
o Asystole - 19sec - Syncope
o.
-
: PANLerior P03 Jul 09 14:38:35 FC 63
I | k» 0 manda Deriv ) ¥ S ¢ 7 my
M /L/‘ /\
P05 Nov 09 15:57:57 FC 88 PAnterior

Modo ‘manual Deriv. Il 10mm/mV

u.‘,ll/“

P05 Nov 09 15:58:09 FC 88 bAnterior
Hodd ma 1

No pause / No syncope

L

POS Nov 09 15:58:21 FC 88 PAnterior
nual Deriv. Il 10ma/mV 0,05-150 Hz

HUT 4 months Postablation

Pachon et al, Europace 2011

Masaz karotického sinu

o w1 ), o

Pre-Ablation %* Blocked P wave

HR a1 R P [ i s 1
C TR V| S S B Y 1 ‘
i {0
] i A8 8 v e
| | {
D e !*L ! b ! i
T P o ot ; . : ——
28 ] FEEE FECH e et Lo i ERESFEEE 55 5 I | S
el | ; [E | : | B B S e ' | B e
ik * ik
e —— o i s R e
1 l | B

05~1e~ | Bay-30-t—
fsist : o

Flllllllllllll_lJ_JJl

Post-Ablation

| 1i|4
Ll L1 |||111||||||11]

N

§ —_—

Pachon et al, Europace 2005




Sympatikus / Parasympatikus - anatomie

Sympathetic

Structures in
head and neck:

Eye
Blood vessels

Salivary glands
etc.

Heart «

Lungs - — 2%
\\:‘_-_’-_ :-___._CT

Adrenal medulla <——__ 3 1
Prevertebral ::———:‘
ganglia "
(midline) T . L
Liver 3
S
Gl tract
Bladder
Genitalia
Blood vessels ”\ Paravertebral
Sweat glands sympathelic
etc. Segmental chain
(bilateral)

outflow

S

Parasympathetic

Eye

T Lacrimal gland

IX

\ \.-__” Salivary glands
A\

\ — Heart
it Lung

_—» Upper Gl tract

Nervi erigentes
} Pelvic ganglia

/—'- Lower Gl tract

~———"
> Bladder

;e—
Genitalia
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Radiofrekvencni ablace - princip

CENTRAL ILLUSTRATION: Catheter Tip—Tissue Interactions

A
Catheter tip on
cardiac tissue
Standard Irrigated
RF Ablation
Constant Power
Tenuous Tip-Tissue Contact Forceful Tip-Tissue Contact
d RF Energy Excessive RF Energy Transfer
Non-transmural Lesion Steam Pop and Tissue Disruption
B
Temperature-Controlled
Irrigated RF Ablation
Power Modulated by
Temperature Feedback
Tenuous Tip-Tissue Contact Forceful Tip-Tissue Contact
Low Catheter-Tip Temperature High Catheter-Tip Temperature
RF Energy Increased RF Energy Decreased
Automatically Automatically

| |
'

Safer, Transmural Lesion

Iwasawa, J. et al. J Am Coll Cardiol. 2017;70(5):542-53.

RF Ablation: Technique




The Electrical Circuit of RF Ablation

ABLATION
CATHETER TIP ABLATED

TISSUE
Ty

unipolar Indifferent pad

The RF is concentrated at the ablation surface (catheter tip-tissue contact) and
disperses throughout the body to a large surface electrode (indifferent electrode)



Vazovagalni synkopa — princip lécby, RF ablace
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Srdecni arytmie — reentry mechanismus

* Nejcastéjsi pricina srdecnich arytmii

* Patologie prevodniho systému — nutna pritomnost alespon jedné
nefyziologické drahy (AV uzel, siné, komory....) nebo patologické anatomie

SAN
SA Node dak- oy bundle of His

NAHOMOLCE

< left bundle
~~ branch
—_— «— left posterior
right bundle fascicle
branch
septal \ left anterior
fascicle fascicle
. . . a
SAN, sinoatrial node; AVN, atrio-
ventricular node; RA, right atrium;
LA, left atrium, RV, right ventricle;
LV, left ventricle. p s
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Srdecni arytmie — reentry mechanismus

NORMAL PATHWAY

QOO
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Srdecni arytmie — reentry mechanismus

Typicky flutter sini AVNRT

Vantricie
Marmal “Siow-Fast”
Conduction AV Nodal
Atrial flutter R

{© Elsevier. Guyton & Hall: Textbook of Medical Physiology 11e - www.studentconsult.com
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Blocked
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Srdecni arytmie — reentry mechanismus

AVRT

Local Reentry

NSO
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Bundle of--l-(ent
(Bypass Tract)
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Global Reentry



Reentry mechanismus - |éCba

Ve

* Farmakoterapie — velmi omezena ucinnost

* RF ablace — preruseni okruhu !!!
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Sympatikus / Parasympatikus - anatomie
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| Sympatikus
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