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Elevated blood pressure — arterial
hypertension

* Elevated BP, MAP
* Heart, vessels, kidneys interaction

* BP regulation:

* Short-term: sympathetic activation
* Mid-term: RAAS
* Long-term: kidneys



BP regulation — short-term

Seconds, minutes

Glossopharyngeal nerve

Equilibrium at different BP value

Hering's nerve

. . Carotid body
Sympathetic / parasympathetic, reflex arc N | F——canidsius
Vagus nerve
Effective solution to acute BP changes )\
A > Aortic baroreceptors
It is not very advantageous from the &

point of view of long-term BP regulation
u
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BP regulation — mid-term

Minutes, hours, days, weeks.... Docreased

arterial pressure

Renin (kidney)

Renin-angiotensin-aldosteron-system
( RAAS) Renin substrate

(angiotensinogen)

Angiotensin |

A more efficient system in the long “orayme

run (lung)
Angiotensin [l

Angiotensinase

It also affects growth factors and the e B N ()

remodeling of blood vessels and the cisatandwater

heart, i.e. LV hypertrophy, vessels,

collateral circulation.....

Increased arterial pressure
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BP regulation — long-term

* Days, weeks, months, years....

Renal output of water and salt

Water and salt intake

* Intreraction of CVS and kidneys

e Kidney = pressure valve

Equilibrium point

* The most effective way of long-
term blood pressure regulation

Intake or output (x normal)
&
1

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

e Changing the patient's lifestyle (low
NaCl intake) is essential.....!!!!!
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Current treatment options for arterial
hypertension

e Betablockers

* ACE inhibitors / AT-1l receptor inhibitors
* Ca channels blockers

* Diuretics

* Peripheral antihypertensives

* Central antihypertensives



Treatment of hypertension — beta-blockers

(cardioselective)

- Sympathetic inhibition (B;-receptors) = decrease of ino/chronotropy
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Treatment of hypertension — ACEi /ARB

- Peripheral (arteriolar) vasodilation = decrease of SVR
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Treatment of hypertension — Ca blockers

- Inhibition of contraction of the arteriolar SMCs — decrease of SVR
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Treatment of hypertension — diuretics

. . . 100
* Diuretics = increase water loss
in kidneys
SV
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* Decreased preload 0
* Decreased venous return, CVP
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Treatment of hypertension — central and
peripheral antihypertensives

* Decresed sympathetic activation — central (CNS) vs. Peripheral (vessels)
 Peripheral (vascular) vasodilation
* Decreases SVR

* Decreased inotropy, chronotropy ....
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* Inotropy, chronotropy

e SVR, afterload

* Venous return, preload

» Sympathetic / parasympathetic aktivation



Acute myocardial ischemia

* One of the most common causes of morbidity and mortality in people in the
developed world

* It is closely related to the proces of atherosclerosis

* Bernoulli's law: relationship between

the kinetic and the potential energy

v = 100 cm/sec

200 cm/sec

100 cm/sec

Ateroskleroticky plat v bulbu karotid




Atherosclerotic plague rupture

e Exposure of the lipid core of the plaque is thrombogenic

e Platelet activation

stabilni plat

 Activation of the coagulation cascade ... o

 Acute vessel occlusion = acute ischemia

b) Nestabilita platu (kl




echanism of acute vascular occlusion -
haemocoagulation activation

.
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Mechanism of acute vascular occlusion —
treatment principle

* Inhibition of coagulation processes (antiagregation,
antikoagulation, ...trombolysis

* mechanical restoration of flow through the vessel



Percutaneous corronary intervention - PCl

WHAT IS A CORONARY ANGIOPLASTY?

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

Deflated
balloon




Mechanical treatment of acute myocardial
ischemia

Medical: B-blockers,
Revascularization:

Q

FTCA CABG
Internal
mammary

artery
diverted

Saphenous

vein graft

Balloon

LD

Guide wire /




Acute myocardial ischemia — summary @;[[
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* The process of atherosclerosis is essential !!!

* Plague rupture = induction of hemocoagulation

* Hemocoagulation = acute occlusion of a blood vessel

* Treatment principle:
* Inhibition of hemocoagulation (antiaggregation, anticoagulation, thrombolysis...)
 Mechanical occlusion of the vessel, PClI

NAHOMOLCE
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Acute heart failure

* Acute heart failure = kardiogenic heamodynamical shock
* shock = heart failure

* Heart failure = the heart is unable to pump blood around the body
properly (organ needs)

* Aetiology: ischemia, infection, arrhythmia, mechanical injury....



Acute heart failure — treatment principle

* Pharmacotherapy:
* homeometric regulation of myocardial contraction
* Increasing SVR thereby maintaining MAP and perfusion of the brain and the heart
 Heterometric regulation

e Mechanical treatment:




Acute heart failure - pharmacotherapy

Phospholamban inhibition
(Ca%* pump) in SERCA,
Faster relaxation
(lusitropy effect)
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Acute heart failure — mechanical treatment:
percutaneous mechanical support

HeartMate PHP

Venoarterial

2.5 ECLS TandemHeart :
5.0
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Percutaneous mechanical support

HeartMate PHP

Venoarterial
2.5 ECLS TandemHeart
Impella 3.5 (CP)

5.0

©2011-2018 European Society of Cardiology.




Left
ventricle

Augmentation of CO: 2,5-5,0L/m



Extracorporeal membraneous

V-Akonfiguration”

Right Left
atrium atrium

Outflow cannula 15-19F

The heart and the lung
functional replacement

Augmentation of CO: 4,5—-7,0L/min



TandemHeart

Right Left
atrium atrium

Augmentation of CO: 3,5-5,0L/min



LV Pressure
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Acute heart failure — summary @;[[
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* Primary heart involvement. The myocardium is unable to maintain of
the organs needs for blood perfusion

* ALWAYS focus on the underlying cause!!!!

* Pharmacotherapy + mechanical treatment

e Difference with chronic heart failure



Conductive system dissorders — cardiac
pacing

SA block AV block Il. degree Mobitz type (Mobitz Il)
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Cardiac pacing
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The firs cardiac pacing in human patient

« October 8t 1958

e Karolinska University, Stokholm, Sweden

* Epicardial electrode implantation by cardiosurgical
approach

§ o A
o (S 'J E % sl
I A 5 i

Ake Senning, Rune EImquist,
cardiosurgeon inventing and ingeneering



RIMEM VOO Pacemaker, March 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




Leadless cardiac pacing — Micra™
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Vasovagal syncope

NEMOCNICE

Short-term regulation of blood pressure - autonomic nervous regulation Glossopharyngeal nerve

Sympathetic / Parasympathetic

Hering's nerve

Neural arch Carotid body
" ———Carotid sinus

Syncope = short-term loss of consciousness

Vagus nerve

Vasovagal = inadequate activation/inhibition between sympathetic / parasym. }\

Aortic baroreceptors

Regardless of age, rather younger patients o o

Very unpleasant symptoms, injuries, .... S J
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* Rapid sharp drop in BP when changing body position....

* Rapid, sudden changes in heart rate ....
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Sympathetic / Parasympathetic system —
anatomy

Sympathetic Parasympathetic
S
Structures in M ——
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Radiofrekvency ablation - principle

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)



Vazovagal synkope — treatment principle, RF
ablation

Extra-
b % Cardiac

Ganglia

| Cardiac
K : Ganglia

Pachon et al, Europace 2011
Pachon et al, Europace 2011
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Cardiac arrhythmias — reentry mechanism

* The most common cause of cardiac arrhythmias

* Pathology of the conduction system — the presence of at least one non-
physiological pathway (AV node, atria, ventricles...) or pathological
anatomy is required

SAN
SA Node dak- oy bundle of His

+30 ~ left bundle
,~~ branch
—_— «— left posterior
O right bundle fascicle
— branch
septal \ left anterior
E fascicle fascicle
_30 —
-60 -

SAN, sinoatrial node; AVN, atrio-
ventricular node; RA, right atrium;
LA, left atrium, RV, right ventricle;
LV, left ventricle.
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Cardiac arrhythmias — reentry mechanism

NORMAL PATHWAY A

Fast rewonrade

QOO

Absolutely
refractory
Absolutely
refractory
Relatively
refractory

LONG PATHWAY
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conducmen Slow
| Pscanducted pathiway anbagrale
[ pathway o ennductinon
A / £ pathwiy

Fast P
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Bawdla
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Conduction
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ReEntry



Cardiac arrhythmias — reentry mechanism

Atrial flutter AVNRT

Alvie
Fast rewonrade
ronducnse Slow
e ductid pa"mw niege ihe
pathweay onducli
\ - pathway
l‘l

Vntricle

Marmal “Siow-Fast”
Conduction AV Nodal
Atrial flutter Re-Entry
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Ventricular tachycardia —
ischemic substrate based

Stimulus
e POINt  hividing
&\ o impulses

Blocked
impulse



Cardiac arrhythmias — reentry mechanism

AVRT

Local Reentry

.
A AVN )

\
I

Bundle ofﬁ(ent
(Bypass Tract)

/
Global Reentry



Reentry mechanism — treatment

* pharmacotherapy — very limited effectiveness

* RF ablation — interruption of the reentry circuit!!!!
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