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Priciny selhani pravé komory

Akutni priciny:
- nahlé zvyseni afterloadu PK (plicni embolie, hypoxie,
hyperkapnie, acidémie)

- snizeni__kontraktility PK (ischémie, myokarditida,
postkardiotomicka dysfunkce)
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Priciny selhani pravé komory

Chronicke priciny:
nejCasteji vysledkem postupného zvysovani afterloadu PK
zpusobeného PH (dusledek selhani LK, cor pulmonale)
chronické objemoveé pretizeni (napf. pfi vyznamne TriR)

- tlakové a objemoveé pretizeni vede k hypertrofii a fioroze
(analogie remodelace LK)
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Dulezitost afterloadu na funkci PK
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Afterload a funkce PK
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Priciny se

lhani PK

Zvyseny tlakovy Zvyseny volumovy | SniZena kontraktilita
afterload PK afterload PK PK
Acidoza Sepse
Hypoxie LVAD podpora

Plicni embolie

Nadmérne transfuze

Infarkt prave komory

Akutni
ARDS Myokarditida
Pozitivni tlakova Postkardiotomicke
ventilace postizeni/ischémie
Levostranne SS (dysfunkce LK, chlopenni vady) Kardiomyopatie PK
Jednokomorova cirkulace ARVC
Plicni arterialni Ebsteinova anomalie
hypertenze
Chronické CTEPH Tnkusprg’a!m
regurgitace
Stenoza plicnice Transpozice velkych
tepen

Restriktivni KMP

Pulmonalni regurgitace
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Diagnostika a vysetrovaci metody

1) Laboratorni vysetreni

2) EKG

3) Echokardiografie

4) Hemodynamicke vysetreni
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Laboratorni hodnoty

BNP
— obtizna interpretace - neni specifické pro pravé srdce

Troponin
— uzite€ny pfi prognostifikaci

Jaterni funkce

— cholestaticky obraz u chronického selhani se syntetickou poruchou
funkce

— transaminazy u akutnich

Renalni funkce
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Chronicka PSI

pomér amplitudy R:S >1 ve svodu
V1

amplituda P viny >2.5 mm v I, I,
aVFE nebo >1,5 mm ve V1 svédcici
pro zvétseni PS

sinusova tachykardie
sinové arytmie

Hypertrofie PK
— sklon srdec€ni osy doprava
— dominantniRve V1 (R>7
mm, pomer R/S je > 1)

— dominantni S ve V5/V6 (S > 7
mm, pomér R/S < 1)

EKG

Akutni PE

inverze T viny v prekordialnich
svodech V1-V4 (nejlépe koreluje se
zavaznosti PE)

sinusova tachykardie

IRBBB/RBBB ( spojené se
zvysSenou mortalitou)

S, QI TII-znamka akutniho
cor pulmonale

sklon srdeCni osy doprava

dominantni R vina ve V1 (znamka
akutni dilatace pravé komory)
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ECHO

Dilatace PK D-shape
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McConnell's sign
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Jak hodnotit funkci PK?

Kontrakce PK je dominantné uréovana longitudinalné orientovanymi myokardialnimi viakny PK !!!

1) TAPSE < 17 mm = patologicke
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Jak hodnotit funkci PK?

2) SmTDI (vrcholova systolicka rychlost trikuspidalni anulu) < 10 cm/s = patologické
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Jak hodnotit funkci PK?

3) Frakéni zména plochy PK = (end-diastolicka plocha - end-systolicka plocha / end-diastolicka plocha)

o *
1 A 20.6cm2
C 194cm

° *
1A 280cm2

C 234cm
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Frakcni zmena plochy pravée komory

Reference values of fractional area change
Normal >35

Mild 35-25%
Moderate 24-18%

Severe <18% M5 pRscLE 1cu
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Hodnoceni TriR a PASP

Color Doppler CW Doppler
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Diametr a kolapsibilita DDZ

Estimation of right atrial pressure (RAP) based on IVC size and collapsibility

B mceiy IVC Size % Collapse RA Pressure
Low ?\Jzo:rrcwgll N>05r[r]n/; | 3mmHg
Intermediate <N203 r;;fl‘ A;nfﬁﬁ] ) 8 mmHg
00
Ai)zr;ircrg\ str[r]n/al smmrig
= Azzr;ir;n;\ Ab<n500rg:a\ 15 mmeig
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Hemodynamické hodnoceni funkce PK

Vypocet Klinicka implikace
77N\

@ RAP neho CVP >15 mmHg (RHF po LVAD)
Pravoleva diskordance plnicich RAP:PCWP >0.63 (RHF po LVAD) SERNY
taki >0.86 (RHF pfi AIM) y /\‘
7N\ T
<| PAPI ) (PASP-PADP)/RAP <1.0 (RHF pfi AIM) '-l
(Pulmona pulsatility <1.85 (RHF po LVAD) =~
index) [4\ }
RV stroke work index (MPAP-CVPJXSVi £0.25-0.30 mmHg/L/m2 «—/

(RHF po LVAD)

)

PVR (MPAP-PCWP)/CO 3.6 WU (RHF po LVAD)
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Testovani reverzibility PH

Pri zvyseni TPG =215mm Hg a/nebo PAR = 3.0 W.].

lloprost, epoprostenol, INO (10-20 ppm 5-10 min)

Fixovana PH (TPG = 15 a/nebo PAR =3.0) predstavuje
zvysene riziko OTS

TPG > 20 a/nebo PAR > 4 predstavuje kontraindikaci
OTS
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Edwards SG katetr

- Schopnost méreni EF PK + EDV PK

Garan AR, Kanwar M, Thayer KL, et al. Complete Hemodynamic Profiling With
Pulmonary Artery Catheters in Cardiogenic Shock Is Associated With Lower In-Hospital : KLINICH XPERIME NI MEDICIN IK E
Mortality. JACC Heart Fail. 2020 Nov;8(11):903-913. KLINIKA KARDIOLOGIE M



Management selhani pravé komory

1) Adekvatni oxygenace/ventilace
2) Optimalizace volumoveho statusu
3) Zvyseni perfuzniho tlaku

4) Zvyseni srdecni kontraktility

5) Snizeni afterloadu PK

6) Mechanicke srdecCni podpory

Specificke situace
— Plicni embolie (antikoagulace, trombolyza, ECMOQO, ...)
— IM prave komory (revaskularizace,...)
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1) Adekvatni oxygenace a ventilace

Indikace podani 0z dle potreby k leCbé hypoxémie
(SpO2 <90 %)
snizeni hypoxické vazokonstrikce v plicich, ktera
prispiva k plicni hypertenzi

Ventilovani pacienti:

LI 4 "4V 4

tlaky, dechové objemy a PEEP

zabranéni hypoxémie a hyperkapnie <=> pomaha
optimalizovat jak preload, tak afterload!
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2) Volumova optimalizace
(Hypovolémie)

Jedna se o hypovolemického pacienta
(adekvatni preload)?

CVP?
— cilem je CVP 8-12 cm H20

Passive leg raise test, DDZ (diameter,
kolabovani), PCWP, PPV a SVV

Bolus krystaloidt (250 ml / 5 minut,
max. 500-1000 ml)

CHEST Special Feature

Does Central Venous Pressure Predict
Fluid Responsiveness?*

\ WI

A Systematic Review of the Literature and the Tale
of Seven Mares

Does the Central Venous Pressure Predict Fluid
Responsiveness? An Updated Meta-Analysis
and a Plea for Some Common Sense*

Cardiac output

Central venous pressure
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Stroke volume (SVV) a pulse pressure
variation (PPV)

e >12% = pravdépodobna odpovéd

na volumexpanzi * Rizena mechanicka

p i ventilace

L Wl”\ \r W || * Bez arytmii

WNNANINVRNIVNN VN * Dechovy objem cca 8

@1\, R @@3 > @{L Q.@[‘S mi/kg (vy$si dechové

Gommon  WSRATON  EXPWATON  mspraToN objemy vyvolavaji vyssi

variace)

w igh v v s v v s
g i iy * Vy33i PEEP => vy3si
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< : PPmax PPmln

T —

KLINIKA KARDIOLOGIE n Hﬁ/}?



2) Volumova optimalizace
(Hypervolémie)

Zvysené napeti steny PK, snizena kontraktilita,
progrese TriR, zvySena ventrikularni interdependence,
zhorSeni plnéni LK a v kone¢ném dusledku snizeni
systemoveho vydeje

Zvyseny tlak v pravém srdci —> utlaceni koronarniho
sinu —> snizeni koronarniho prutoku —> muze vyvolat
iIschéemii pravé komory

Renalni perfuzni tlak = MAP-CVP
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VEXUS
(Venous Excess Ultrasound)

Normal Mild Abnormality Severe Abnormality

Hepatic vein
Doppler

Portal vein

Doppler
Intra-renal
Venous
Doppler
VExUS A VExUS B VExUS C VExUS D VExUS E
Grade 0 IVC<2cm IVC<2cm IWVC<2cm
IVC= 2cm IVC= 2cm IVC= 2cm Normal patterns or
Normal patterns Normal patterns Normal patterns or Normal patterns r ! abnormalitie(s)
Grade 1 (AN three of - L It, W) (AN three of - 1, 1T, i) id abnormalitie(s) (Al three of - 4 1 1) fAny coméination of - [, It, W, IV,
{Any combination of - I, I, I, IV, V. v vi
vi)
IVC>2cm IVC>2cm IVC>2cm M or severe Severe abnormalities
Grade 2: Mild abnormality in at ™M or severe Severe abnormalities = abnormalities in at in at least one
Mild least one pattern abnormality in at least in at least one pattern least one pattern
= (Az least one of - IV, V., W) (AL one af (Ar least ane of VI, VIW, 1)
congestion vVl
IVC>2cm IVC>2cm Mild or severe Severe abnormalities
Grade 3: Severe abnormalities Mild or severe Severe abnormalities abnormalities in in multiple patterns
Severe in at least one pattern abnormalities in in multiple patterns multiple patterns (At Teass two of : VI VIR, 89
congestion (At loast ane of - Vil Vi, IX) multiple patterns (A IeoR Pa o+ VI VIV, OO w“‘*\'/"’yj":_f""“"
(At ieast two of % RN

1. Beaubien-Souligny, W., Rola, P., Haycock, K., Bouchard, J., Lamarche, Y., Spiegel, R., Denault, A. (2020). . s —— R
Quantifying systemic congestion with Point-Of-Care ultrasound: development of the venous excess ultrasound — ——— - g = T—— IK E
grading system The Ultrasound Journal 12(1), 16. KLINIKA KARDIOLOGIE M
2. https://lwww.pocus101.com/vexus-ultrasound-score-fluid-overload-and-venous-congestion-assessment/



Diureticka terapie

- Kilickova diuretika

- MRA

- Thiazidy

- Acetazolamide (ADVOR trial)

. SGLTz inhibitory (EMPULSE trial)

- RRT s ultrafiltraci

Biegus J, Voors AA, Collins SP, et al. Impact of empagliflozin on decongestion in acute heart

failure: the EMPULSE trial. Eur Heart J. 2022 Oct 18:ehac530. doi: 10.1093/eurheartj/ehac530. _INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY IKE
Epub ahead of print. PMID: 36254693. KLINIKA KARDIOLOGIE M



3) Zvyseni perfuzniho tlaku

Pridat noradrenalin k udrzeni MAP > 65 mmHqg =>
- 1) zlepSeni koronarniho prutoku pro PK

— 2) udrzeni dostateCného mozkoveéeho, renalniho a
hepatosplanchnického perfuzniho tlaku

Systémovy perfuzni tlak = MAP — CVP
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Sgueeze and diurese pristup
(hypervolemie + hranicni MAP)

MAP=60, CVP=25 => perfuzni tlak=35, pacient oliguricky

Pridej NOR

MAP=75, CVP= 25, renalni perfuzni tlak = 50, obnoveni diurézy

Pokracuje NOR, diuréza pomoci FSM

MAP= 75, CVP=12, renalni perfuzni tlak=63, dalSi zesileni diurezy

Stop NOR, snizeni davky FSM
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*

Vasopressin

Zvysuje SVR bez skodlivého ovlivhéni PVR

Vasopresin se vaze na receptory V1 na
hladkém svalstvu cév a v nizkych davkach
(0,01-0,03 U/min) zpusobuje pulmonalni
vazodilataci  prostfednictvim  endotelialni
stimulace oxidem dusnatym

Pridat k NOR pfi jeho davce 0,25-0.5
mcg/kg/min a nedostatecném MAP

Pri vysSich davkach vSak vazopresin mize zpusobit koronarni
vazokonstrikci zvySenim citlivosti na katecholaminy

-~ —

0C0517.1020-01, A
asopressin
hjection, USP
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4) Zvyseni srdecni kontraktility

Dobutamin

agonista beta adrenoreceptort kardiomyocytu — predevsim
beta1 (slaby beta2 = snizuje SVR), inodilatator

omezeny efekt u pacientl predlééenych BB
tachykardie

- Milrinone

selektivni PDE3 inhibitor (zvySuje cCAMP)

zlepsSuje inotropii PK + plicni vasodilatace (biventrikularni
dysfunkce s PH)

snizuje SVR i PVR!

preferovan u pacientl na terapii BB

meéné arytmii nez dobutamin

nevhodny u ischemického SS
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Optime CHF study
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Felker GM, Benza RL, Chandler AB, Leimberger JD, Cuffe MS, Califf RM, Gheorghiade M,
O'Connor CM; OPTIME-CHF Investigators. Heart failure etiology and response to milrinone in
decompensated heart failure: results from the OPTIME-CHF study. J Am Coll Cardiol. 2003 Mar
19;41(6):997-1003.
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4) Zvyseni srdecni kontraktility

- Levosimendan

- kalciovy senzitizér (bez vyznamnéjSiho zvysSeni absolutni
koncentrace Ca °*) => zvySuje inotropii bez zvySeni spotreby
kysliku myokardem

Aktivace kKATP kanalu v hladké svaloviné cév — vazodilatace =>
snizuje SVR i PVR!

Zlepsuje funkci PK u onemocnéni levého srdce (1)

Ve studii srovnavajici levosimendan s milrinonem u pacientd po
kardiochirurgické operaci vsak levosimendan vedl| k vétSimu zvyseni
srdeCni_frekvence, snizeni_systémové vaskularni rezistence a vetsi
potrebé NOR (2)

Parissis J. T., Paraskevaidis |., Bistola V., Farmakis D.., Panou F., Kourea K., Nikolaou M., Filippatos G., &
Kremastinos D. Effects of levosimendan on right ventricular function in patients with advanced heart failure. Am sy vy XPERIMENTALNI MEDICINY IKE
J Cardiol, 2006 Dec 1. 98(11): 1489-92. l\l IN ”\f "\ |\ \RDI() LV()V(J‘ I [— M

Mishra A., Kumar B., Dutta V., Arya V. K., & Mishra A. K. Comparative Effect of Levosimendan and Milrinone in
Cardiac Surgery Patients With Pulmonary Hypertension and Left Ventricular Dysfunction. J Cardiothorac Vasc
Anesth, 2016 June. 30(3): 639-46.



Cena inotropik

- Dobutamin - 120 Kc (1 ampule)

- Milrinone - 200 K¢ (1 ampule)

- Levosimendan - 16-20 tisic KC (1 ampule)

------
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5) Snizeni afterloadu PK

- Inhalacni NO

— selektivni plicni vazodilatator

— rychly nastup ucinku, kratky polocCas

— Muze byt podan jak via EK, tak i via HFNO
— Inicialni davka 20 ppm

— je plicnim vazodilatatorem volby u kriticky

nemocnych, zlepsuje plicni hemodynamiku

u PSI
Bhorade S, Christenson J, O'connor M, Lavoie A, Pohiman A, Hall JB. Response to inhaled nitric oxide R R A AR A IKE
in patients with acute right heart syndrome. Am J Respir Crit Care Med. 1999 Feb;159(2):571-9. doi: KLINIKA KARDIOLOGIE M

10.1164/ajrccm.159.2.9804127. PMID: 9927375.



5) Snizeni afterloadu PK

- Sildenafil
— Inhibitor fosfodiesterazy 5 (blokuje degradaci = [
cGMP) => snizuje plicni arterialni tlak 20mg
(afterload) a zvysuje srdeCni vydej u akutni i
chronické plicni hypertenze e

— Pouziti u pacientt na WL OTS s PH ¢i pfi
lécbé selhani PK po implantaci LVAD

I Inhibitory PDE5 jsou kontraindikovany u
pacientl uzivajicich nitraty a mély by byt
pouzivany s opatrnosti u hemodynamicky
nestabilnich pacientu
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6) MSP k podpore funkce PK

Direct RV Bypass

Indirect RV Bypass

Impella RP

Impella RP Tandem RVAD

Protek Duo

VA-ECMO

Axial Flow Extracorporeal Centrifugal Flow

Konstam MA, Kiernan MS, Bernstein D, et al.; American Heart Association Council on Clinical
Cardiology; Council on Cardiovascular Disease in the Young; and Council on Cardiovascular
Surgery and Anesthesia. Evaluation and Management of Right-Sided Heart Failure: A Scientific
Statement From the American Heart Association. Circulation. 2018 May 15;137(20):e578-e622.
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Infarkt prave komory

U pfiblizné 50 % infarktl spodni stény

Pouze zfidka dokumentujeme izolovany IM PK bez postizeni
LK (3 % STEMI pripadu)

VétSinou u prox. uzavéru ACD (méné pak u uzavéru RCx pfi
levostranne dominanci)

Klinika? hypotenze, rozSirené jugularni zily a Cisté plicni
pole pfi IM spodni stény

Lécba: volum-dependentni (RAP 10-14 cm H,0), inotropie,
MSP
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EKG u IM pravé komory

INSTITUT KLINICKE A EXPERIMENTALNI MEDICINY
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Pravostranné svody
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Dekuji za pozornost

Ceska asociace
akutni kardiologie
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