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“Thus the right ventricle may be
said to be made for the sake of
transmitting blood through the
lungs, not for nourishing them.”

* Belalikla, sag madaciyin
agciyarlori gidalandirmag Ugun
devyil, agciyarlara gan étiirmak
ugun yaradildigim soylomak
olar.™

William Harvey, 1628.



Sag Madacik — sol madaciyin unudulmus qonsusu
Artiq Deyil)

Prognostik ahamiyyati:

e Kaskin miokard infarkt:

e Urak catismazh@

* Qapagq xastaliyi

* Anadangdlma iirak xastaliyi (Fallot)
 Pulmonar Hipertoniya

e Urdk Transplantasiyasi sonrasi
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Sag moadacik normada ticbucaqgsakilli vo sol
moadaciyin 1/3 godordir




Sag madacik genis gorunurs?

Yigilmasi normaldirsa:

Hocm yuklonmasi

Yigilmasi azalibsa:

-Tozyiq yuklonmasi
-Kardiomiopatiya
-Sag M1




Nalardan bahs
edacayik?

v SAG MODOCIK INFARKTI
v PULMONAR HT-Y® BAGLI RVD

v ARITMOGEN RV DISPLAZIYASINA BAGLI
RVD

v SOL MODOCIYD BAGLI RVD
v MIOKARDITO BAGLI RVD

v ECMO-NUN RVD-DO ROLU

Right Ventricular Dysfunction

Mitral
regurgitation

Constriction

filling
pressures

‘4

Ischaemia —— :
Genetic background \
- LMNA

-FLC Chronic pressure overload

- Desmosomes .
Pulmonary Hypertension




Figure 1: Effect of Increasing Afterload on Stroke Volume . . . . ..
ngthe Right and Left Ventricgles RV-nin ana 6zaslliklarindan biri afterloaddaki

doyisiklikloro qars1 daha hossas olmasidir.

1% Afterload-daki siiratli artislar tolera edilo bilmir vo EF-

ni qorumagq ti¢iin RV dilatasiyasina sabab olur.

Left ventricle

Right Ventricular Failure: Pathophysiology, Diagnosis and Treatment
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Mattia Arrigo," Lars Christian Huber? Stephan Winnik, Fran Mikulicic,' Federica Guidetti," Michelle Frank,!
Andreas ) Flammer! and Frank Ruschitzka!

1. Department of Cardiology, University Hospital Zurich, Zurich, Switzerland 2 Department of Internal Medicine, Clinic far
Intemal Medicing, City Hospital Tieml, Zurich, Switzerland

Stroke volume
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Abstract

The prognostic signficance of the right ventricle (RY) has recently been recognised in several conditions, primatily those involving
the left ventricle, the lungs and their vascular bed, or the right-sided chambers. Recent advances in imaging techniques have created
new oppartunities to study RY anatomy physiology and pathaphysiology, and contemporary research efforts have opened the doors
0 new treatment possibilities. Nevertheless, the treatment of RV falure remains challenging. Optimal management should consider
the anatomical and physiological particularities of the RV and includ ppropriate imaging technigues o understand the underlying
pathophysiological mechanisms. Treatment should include rapid optimisation of volume status, restoration of perfusion pressure and
improvement af myocardial contractlity and rhythm, and, in case of refractory RV failure, mechanical circulstary support.

Right ventricle

70% —
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. ; Venous return from body organs Failure leads to-
Right side 7(except Lungs) ~ venous congestion of body organs

Peripheral Venous
+JVP Congestion

= I sent blood
Cardiac Cirrhosis T ¥

I failed to
Push blood into
Stubborn resistant
Pulmonary system

I failed coz

RV LV

Left Heart Failure is
Most common cause of RHF

Renal failure
Azotemia

Increased pressure in

.- = _d 4 \ J Pulmonary circulation
| I / Chronic Lung Disease
| Peripheral Edema = & : ' Eug:j?;;;rg (Cor Pulmonale)
(Dependent parts) &= 4 -l

I failed coz
= | failed.....

We can't accept
more blood

. . : Failure happens because of-
R'th side > Pumps blood into Lungs—; Increased pulmonary vascular pressure




Right ventricular dilatation h
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Figure 2: Mechanisms of Right Ventricular Dysfunction
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LA = left atrium; LV = left ventricle; RA = nght atrium; RV = right ventricle.

Acute Pulmonary Embolism
Pulmonary Hypertension

Left Ventricular Failure

Cardiac Surgery
Complications

Increased
Afterload

Acute Myocardial Infarction Hypovolemia (Severe bleeding)

Myocarditis (viral, autoimmune, etc.) Cardiag Tenponade

Impaired Atrial Contraction

Takotsubo cardiomyopathy (Arrhythmias)

Reduced Reduced
Contractility Preload

:

Right Ventricular Damage

'

Cardiogenic
Shock



Sag modacik disfunksiyasi sobablori

Mexanizm Sabab

Artan afterload LV backward failure (sol urak xastalikleri ila birlikde
pulmonar hipertenziya)
Pulmonar emboliya, xronik tromboemolik pulmonar
hipertenziya
Agciyer arteriyasinin tromboemboliyasi
Xronik agciyer xasteliklari
Kaskin agciyer zadaloenmasi/ kaskin respirator distress
sindromu
Yuxu ile slagali tenaffus pozgunluglari, Obesity-
hypoventilation syndrome
Mexaniki ventilyasiya
RV va ya RV outflow obstruksiyasi ile anadangalma Urak
xostaliklari

Azalan yigiima gabiliyyati RV isemiya/RV infarkt
RV zadelanmaesi, SIRS miokardit
Kardiomiopatiyalar
ARVD(C), Uhl anomaliyasi

Anormal preload Hipo- va ya hipervolemiya
LV forward failure
Perikardial tamponad
Mexaniki ventilyasiya
Xronik soldan-saga sunt

Dayismis qarsiligh alage Perikardial tamponad
Perikard xastaliklori
Septal sift

Dayismis ritm Bradiaritmiya

Taxiaritmiya




Akut RV yetmoazliyi, sag
ventrikulun yetorli preload
olmasina rogmon optimal
dolasimini dostokloyo
bilmamasindon qaynaqlanir. RV,
sol ventrikdllin oksino asag1
pulmoner dolagim tozyiqino
uygunlasmisdir Vo tozyiqdon ¢OX
volume dayisikliklarino adaptasiya
olmusdur.

Xroniki RV yetmozliyi iso an
cox LV yetmoazliyi naticosind
yaranan pulmonar
hipertenziya (PH) ya da
trikuspid requrgitasiya kimi
sag torofli lezyonlardan
gaynaqglanan xroniki volume
asir1 YUKU sobabiyls yaranur.




Xroniki sag madacik gatigsmazligi

Diaqnostik dayarlandirma
*  Exokardiografiya- sol terata badh
urak xastaliklannin va ya qapaq
anomaliyalannin olmasi, PA
tezyiginin giymatisndirilmasi, TAPSE,
RIMP
=  CMRI- RV va RVEF hesablaym
*»  RHC — PH-nin etiologiyasini tayin
edin, PH va RV disfunksiyasinin
deracasini olgin

MANAGEMENT STRATEGIES

Preload

Maye mahdudiyysti Afterload
= Na-un
msahdudlasdiriimasi
Diuretiklar — loop +/-

tiazid
= Ultrafiltration
= Dializ



SOL UROK CATISMAZLIGINA
BAGLI







Figure 3: Algorithm for the Treatment of Acute Right

Ventricular Failure

Acute RW Failure

4

Confirm diagnosis
Assess severity

Identify and treat the cause

Optimise volume status

Restore perfusion pressure

Improve myocardial contractility

Consider advanced options

Clinical parameters
Lab values (BNP, troponin, lactate)

Imaging (TTE)

ECG, imaging (TTE, CT scan)
PCI for AMI, reperfusion for PE

Volume bolus if preload-dependent
Diuretics in case of congestion

Add noradrenaline
MAP >65 mmHg, personalise target

Add positive inotropic drug
(levosimendan, dobutamine, PDE3i)

Inhaled NO, inhaled prostacyclins
Mechanical circulatory support

Early Diagnosis of RV Failure
Assess LW Function

1

Treat Reversible Causeas
(ie RWMI, Pulmonary Embolus)

1

Refractory W T/NF or
Hypoxemia

Rule out Perciardial Diseasea
(Cardiac Tamponadea)

+

Acqguire Hemodynamic Data
(FA Catheter)

+

Optimize preload
Add inotropic support
Add Pulmonarny vasodilators
Optimize mechamnical ventilator

¥

Worsaening hypotension or
Unresponsive™

¥

Assessment by
Heart Team

1

Initiate

1

WA -EChMO

Acute RW AMCS

1

Impella RP
Tandem RWAD

|

Anticipated Need for
an Oxygenator

Unresponsive™ or \Worsening
Pulmonary Edema

+

1

Tandeam RWAD,
Frotek Duo, or
WaA-ECMO

AMI = acute M- BNP = B-type natriuretic peptide: MAP mean arterial pressure; NO = nitric

: . . : , S Consider adding L support
oxide: PCI = parcutaneous coronary intervention: PDE3I = phosphodiesterase-3 inhibitor:

FE = pulmonary embolism; TTE = transthoracic echocardiography. Adapted from Harjola Figure 7. Proposed algorithm for right ventricular (RV)

et al. 2016.* acute mechanical circulatory support (AMCS) device
use in RV failure.



Table 2. Treatment of Right Ventricular Failure.®

Physiological Target and Medications Nonpharmacologic Therapy Clinical Application

Preload reduction

Loop diuretics: furosemide, bumetanide, Ultrafiltration, atrial septostomy Beneficial for nearly all causes of chronic right ventricular
torsemide failure with volume overload

Thiazide diuretics for augmentation of If response to diuretics is inadequate, ultrafiltration may
response to loop diuretics be beneficial

Atrial septostomy performed for palliation in severe pul-
monary arterial hypertension

Afterload reduction
Calcium-channel blockers: long-acting Mechanical obstruction alleviation, Calcium-channel blockers for vasoreactive pulmaonary ar-
nifedipine, diltiazern, amlodipine aortopulmonary shunt, lung trans- terial hypertension (WSPH group 1); should be used
Inhaled vasodilators (continuous): nitric plantation only if pulmonary arterial hypertension is idiopathic
oxide, prostacyclin analogues or drug-associated and vasoreactivity has been shown
Endothelin receptor antagonists: bosen- on right heart catheterization with vasodilator study{
tan, ambrisentan, macitentan Inhaled vasodilators for acute right ventricular failure or
Prostacyclin analogues: epoprostenol, cardiogenic shock due to right ventricular failure
treprostinil, iloprost Endothelin receptor antagonists, phosphodiesterase 5
Phosphodiesterase 5 inhibitors: silde- inhibitors, soluble guanylate cyclase stimulators, and
nafil, tadalafil prostacyclin analogues for pulmonary arterial hyper-
Soluble guanylate cyclase stimulator: tension
riociguat Inhaled treprostinil for ILD-associated pulmonary hyper-

tension

Mechanical obstruction alleviation for chronic thrombo-
embaolic pulmonary hypertension, congenital pulmao-
nary vascular obstruction

Aortopulmonary shunt for palliation in severe pulmonary
arterial hypertension

Lung transplantation for severe pulmonary arterial hyper-

tension
Inotropic support
Beta -agonists: dobutamine, epinephrine, MNA RV failure complicated by cardiogenic shock, malperfu-
opamine sion, or hypotension; digoxin may reduce symptoms
Phosphodiesterase 3 inhibitor: milrinone in patients with chronic RV failure
Vasopressors: norepinephrine, vasopres-
sin, phenylephrine

Digoxin

Mechanical circulatory support

MA Percutaneous intracorporeal microaxial Intracorporeal microaxial pump, extracorporeal RVAD,
pump, extracorporeal RVAD, VA- and VA-ECMO for right ventricular failure resulting
ECMO, durable ventricular assist in cardiogenic shock unresponsive to pharmacologic
device in RVAD configuration, total therapy; durable ventricular assist device for intracta-
artificial heart ble right ventricular failure in the absence of severely

elevated right ventricular afterload

# ILD denotes interstitial lung disease, NA not applicable, RVAD right ventricular assist device, and VA-ECMO venoarterial extracorporeal
membrane oxygenation.

T Pulmonary arterial hypertension is designated as group 1 of five pulmonary hypertension groups in the World Symposium on Pulmonary
Hypertension (WSPH) classification. Vasoreactivity is defined as a reduction of mean pulmonary-artery pressure to an absolute value of less
than 40 mm Hg and by at least 10 mm Hg while cardiac output is maintained or increased.




Hipovolemiva

Kaskin sag madacik catismazligi

Afterload optimizasivas)

Agcivar goruyucu

/ R"J infarct/ mexaniki ventilyasiya;

kaskin

(IR
yilkiamasini diginin: Giinda 1 [ir net

Tasm yoxdursa

PEEP-i minimuma
PE endirmak, Vid-6 Hipoksiva,
mLEYPEW, P... hiperkapniya, Pulmornar
=30mmHg asidoz, auto PEEP- vazodilatatoriar MO

d=n gonunun

va ya inhalyasiya
edilmis prostasikiin

i 5 Diuretiklor:

negativ maye
balansi'giin tamin

empink olarag 7
etmakdan gz il

Cavabsiz

Cavab yoxdursa renal
replasman disunin

Hadat CVP 8-12 :
mmt 'a RV kontraktil

dastayi
Sinus ritmini ve AV
sinxronizasiyasini Inotroplar: milrinone,
gorumaq U(;Un ritm epinefrin, norepinefrin,

Cavabsiz
dobutamin, dopamin

kontrol Pressor: vazopressin >
(fenilefrinden gacginin)

Mechanical circulatory
support: RVAD,

ECMO.
Transplantasiya




Miokardin yigilma qabiliyyatinin
yaxsilasdiriimasi

v'Dobutamin, levosimendan va fosfodiesteraza Il inhibitorlar1 (amrinone, milrinone
vs.) kontraktilliyi yaxsilasdirir vo iirak debisini artirir, vazopressorlarla miialicoya
baxmayarag kardiogen soka sabab olan agir RV catismazligi olan xastalordo
gostorisdir. (1)

v'Levosimendan vo fosfodiesteraza Il inhibitorlar1 RV inotropiyasini vo agciyar
damarlarinin genislonmaosini birlosdirarak ventrikulyar-arterial birlosmoyo miisbot
tasir gostara bilor vo sol {irok xastaliyindon gaynaqlanan agciyar hipertenziyasi olan
xastalords tovsiya oluna bilar. (2,3)

v Epinefrin istifadoasi tovsiya edilmir. (4,5)

1.Harjola VP, Mebazaa A, Celutkiene” J, et al. Contemporary management of acute right ventricular failure: a statement from the Heart Failure Association and the Working Group on
Pulmonary Circulation and Right Ventricular Function of the European Society of Cardiology. Eur J Heart Fail 2016;18:226-41.

2.Ishihara S, Gayat E, Sato N, et al. Similar hemodynamic decongestion with vasodilators and inotropes: systematic review, meta-analysis, and meta-regression of 35 studies on acute heart
failure. Clin Res Cardiol 2016;105:971-80.

3. Arrigo M, Mebazaa A. Understanding the differences among inotropes. Intensive Care Med 2015;41:912-5.

4. Levy B, Perez P, Perny J, et al. Comparison of norepinephrine-dobutamine to epinephrine for hemodynamics, lactate metabolism, and organ function variables in cardiogenic shock. A
prospective, randomized pilot study. Crit Care Med 2011;39:450-5.

5. Léopold V, Gayat E, Pirracchio R, et al. Epinephrine and short-term survival in cardiogenic shock: an individual data meta-analysis of 2583 patients. Intensive Care Med 2018;44:847-56.



Maye yuklamasi, NaCl ve ya Ringer
laktat, 15-30 deg-da < 500 ml

Vazopressorlar va inotroplar

Norepinefrin: 0,2-1,0 mg/kg/daq

Dobutamin: 2-20 mqg/kg/daq

Mechanical circulatory support

Veno-arterial ECMO/ekstrakorporal
yasam dostayi

Normal — agad1 merkazi venoz tazyiqi
olan xastalarde duslnin (mes.,
musayiset edan hipovolemiyaya goéra)

RV yigiimasini guclendirir va sistem
AT-ni artirir, pozitiv ventrikulyar

garsiligh alaga ve koronar perfuziya
gradientini avvalki vaziyyats qaytarir

RV yigilmasini guclandirir, doldurma
tozyiqlerini agsagi salir

Oksigenator ila birlikds suratli qisa
muddatli dastek

Maye yuklamasi RV-ni geniglandire
biler, bu da ventricular
interdependence-i pislagdirir

Haddindan gox vazokonstriksiya
toxuma perfuziyasini pislasdirir

Vazopressor olmadan tak istifade
edilarsa arterial hipotenziyani
siddatlendiras biler; aritmiyalar yarada
va ya siddatlandirs bilar

Qanaxma va infeksiyalar daxil
olmagla daha uzun middat (> 5-10
gun) istifade ila bagh
komplikasyonlar; carrahi
embolektomiya ile birlesdiriimadikce
he¢ bir fayda saglamir; tacrubali
komanda lazimdir




Sag ventrikulyar M1

Clinical signs (classical triad) ECG signs

1. Suspicious signs for HF

40% inferior MiHar l3 birikd olur,izol3 sag MInad
winferior MI-ar f2 birlikda olur,izola sag MInadir ot BN

hallarda rast galinir

Nitratlara va ya digar preload azaldanlara cavab olaraq
ciddi hipotenziya

2, Confirmation of diagnosis by v ST 2 Immin V4R OR

right precordial ECG v T4 205mmin 22 leads VAR to V1
Pozitiv inotropik ajanlarla birlikda yetarli maye yiklamasiila
idara edilr va erkan koronar revaskulyarizasiya cox onamlidir,

Reduced TAPSE Flevated CVP 2 10 mmHg)
Reduced FAC, Dilatation of RV CVP:PCWP ratio »0.8
Regional WMA of RV free wall Elevated RVEDP
Displacement/hypokinesia of VS [+ Kussmaul's sign (CVP trace)
+Dilated inferior vena cava + Reduced cardiac index

3, Additional parameters supporting
diagnosis

(should not delay

revascularization ifindicated)

Diuretiklar va ritratlardan qacmilmalidir

Echocardiography Right heart catheterization
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Koronar angioqrafiya vo ventrikular
sintigrafiya daqiq diagnoz iiciin quzil standartdir

Fiqure 3. A) Coronary angiography view of right coronary artery (RCA)



Urgent revascularization

Acute management of
Optimization of RV preload HF after RVMI Maintain perfusion pressure
* |\ saline if J\-BP and low/normal JVP -

(Monitor response to volume)
* Diuretics if marked congestion
* Avoid opiates and nitrates

* Noradrenaline
* MAP =65 mmHg (individualize target)

. - Treatment of shock
Reduction of RV afterload ' r\ A8 * Dobutamine
* Correct hypoxemia if present ._ [ * PDE3 inhibitors/Ca?* sensitizer
« Avoid high PEEP in NIV | o " (beware of hypotension)

» Inhaled NO or prostacyclin in , . = 3B * Mechanical circulatory support in
selected patients e oL refractory shock (initiated early)

Management of arrhythmias
Optimization of electrolytes
Amiodarone and/or cardioversion for tachyarrh.
Atropine if bradycardia & ‘T*vagal tone
Temporary cardiac pacing in high degree AVB
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PE va RV
disfunksiyast

Increased RV
afterload from
emboli and
vasoactive
mediators

Compliant, thin-
walled RV
dilatation

Decreased RV
output

RV dilatation and
RV ischemia impingement on
LV

Decreased supply
to compromised
oronary arteries

Decreased LV
filling and output




PE - EXOKkgq

A. Enlarged right ventricle,
parasternal long axis view

B. Dilated RV with basal RV/LV
ratio >1.0,and McConnell sign
(arrow), four chamber view

C. Flattened intraventricle
septum (arrows) parasternal
short axis view

D. Distended inferior vena cava
with diminished inspiratory
collapsibility, subcostal view

AcT <60 ms 'I

"notch™

M-Mode

Tissue Doppler Imaging
s

E A
§' <95/

E. 60/60 sign: coexistence of

<60 ms and midsystolic “notch™ with

gradient at the tricuspic valve

acceleration time of pulmonary ejection

mildy elevated (<60 mmHg) peak systolic

F. Right heart mobile thrombus
detected in right heart cavities
(arrow)

e |

1
ole
-

G. Decreased tricuspid annular
plane systolic excursion (TAPSE)
measured with M-Mode

(<16 mm)

H. Decreased peak systolic (S’)
velocity of tricuspid annulus
(<9.5 cmls)

European Heart Journal (2020) 41, 54300 -603



PE siibhoasi olan, hemodinamik stabil pasient

v

PE Klinik ehtimalim giymatlondir

l
Klinik ehtimal - orta va ya zaif l lKlinik ehtimal - yiiksak
PE - inandirici deyil PE - inandiricidir.

l
. . - KA

Negativ Pozitiy |

1 l ,
~ KTPA PE yoxdur PE tasdiglandi
|

PE yoxdur PE tasdiglondi |

| |

European Heart Journal (2020) 41, 543/7 -603




[ PATIENT WITH ACUTE PE ]

'

( Anicoaglate )

!

‘ Distinguish low- from intermediate-risk PE®
CHECK @ and ©:

Yes:
HIGH RISK3P

Family or social support’®
Easy access to medical care?
Troponin positive Troponin negative:
+ RY dysfunction: . 21 not true Yes, all true
INTERMEDIATE-
HIGH RISK®
Y Y
Reperfusion
treatment EARLY DISCHARGE
haemeodynamic HOSPITALIZE HOME TREATMENT

support

@ CLINICAL SIGNS OF PE SEVERITY, @ RV DYSFUNCTION
OR SERIOUS COMORBIDITY? ONTTE OR CTPA?®
> PES| Class lll-IV or sPESI =|<
> Alternatively: =1 Hestia criterion of PE
severity or comorbidity fulﬁlled\
Dor® present MNei or O present:
b

No other reasons for
hospitalization?®

( Perform tropenin test! j

DESC 2019

Index

sPESI criteria

Age >80 years

History of cancer

Chronic cardiopulmonary disease
Systolic blood pressure <100 mmHg
Heart rate 2110 b.p.m.

Arterial oxygen saturation <90%

Points

—= =

Hestia criteria

Hemodinamik unstabil +1
Tromboliz ve ya embolektomiya lazimli +1
Aktiv ganaxma va ylksak ganama riski +1
Sa0, >%90’1 gorumagq Ugln alava oksigenla >24 saat +1
Antikoaqulyant mualicasi sirasinda PE +1
i.v. agrikasici garakdiran siddatli agri >24 saat +1
Tibbi va ya sosial mlraciat sababi >24 saat +1
Kreatinin klirensi <30 mL/daq (Cockcroft-Gault) +1
Siddatli garaciyat yetmazliyi +1
Hamilalik +1

HIiT anamnezi

+1



https://www.mdcalc.com/creatinine-clearance-cockcroft-gault-equation

Molecule
rtPA

Streptokinase

Urokinase

REPERFUZIYA

Table [0 Thrombolytic regimens, doses, and contraindications

Regimen

100mg over 2h

0.6 mglkg over 15 min (maximum dose 50 mg)’
150000 U s a loading dose over 30 min, followed by
100000 1U/h over 12-24h

Accelerated regimen: 1.5 million [U over 2h

4400 1Ulkg as 2 loading dose over 10 min, followed by
4400 lUAkgh over 12-24h

Accelerated regimen: 3 million IU over 2 h

BP = blood pressure; IU = international units rtPA, recombinant tissue-type plasminogen activator.
This s the accelerated regimen for rtPA in pulmonary embolism; it is not officially approved, but it is sometimes used in extreme hasmodynamic instabilty such as cardiac

arrest

Contraindications to fibrinolysis

Absolute

History of haemorrhagic stroke or stroke of unknown origin
Ischaemic stroke in previous 6 manths

Central nervous system neoplasm

Major trauma, surgery, or head injury in previous 3 weeks
Bleeding diathesis

Active bleeding

Relative

Transient ischaemic attack in previous 6 months

Oral anticoagulation

Pregnancy or first post-partum week

Non-compressible puncture sites

Traumatic resuscitation

Refractory hypertension (systolic BP >180 mmHg)
Advanced liver disease

Infective endocardtis

Active peptic ulcer

D ESC 2019

CTPA = computed tomography pulmonary
angiography/angiogram

BESC 2009

Recommendations Class® Level’

VC filters should be considered in patients
with acute PE and absolute contraindications lla C

to anticoagulation.
IVC filters should be considered in cases of PE

recurrence despite therapeutic la C

anticoagulation,

Routine use of [VC filters is not

recommended 2%

= ESC 2019




Miokardit va RV
disfunksiyasi

MYOCARDITIS




Acute Myocarditis Subacute Myocarditis

Viral
infection

Myacyte
Necrosis

Macrophage Infiltrating
activation /' mononuclear

* ; cells

Cytokine Natural Cytotoxic
expression killer cll T Iymphorutee
+ Interfeukin-1 +
+ Interleukin-2 .
+ Tumor necrosis Perforin +

factor Nitricoxide ~ Neutrali
+ |nterferon-y antibod

B lympho

T
4 days
Viremia Viral clearing

Chronic Myocardis L PATHOPHYSIOLOGY OF MYOCARDITIS
\ THE DOMINO EFFECT

Viral Infection

Inflammation and Injury

Decreased Myocardial Contractility

Biomarkers

Cardiac Output

Inflammatory markers 1
ESR and CRP levels are often raised in myocarditis, but they do not
ema

confirm the diagnosis and are often increased in acute pericarditis ympathetic Tone

While cardiac troponins are more sensitive of l \
myocyte injury in patients with clinically suspected 3
myocarditis than creatine kinase levels, they are non-
specific and when normal do not exclude myocarditis.




Time course of viral myocarditis in 3 phases

[ | Remodsiog nd rper

=HE
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Arrhythmogenic Right Ventricular
Normal Heart Cardiomyopathy

Inferior or diaphragmatic

: = Right ventricular
aspect of right ventricle

apex

Right Ventricle Fatty| replacement of

heart muscle

Aritmogen sag madacik
displaziyas: vo RV disfunksiyasi



Bhamiyyaetli Biventrikulyar

Simptomatik RV  Balirgin funksional ve .de.rece LV funksiyq _ [l<onjestiv
aritmiyalari struktur RV anomaliyalari iStiraki yetmazliyi urek
catismazligi

Balirgin Biventrikulyar

elektrik etmozlik
pozgunlugu -

Subklinik Sag madacik
faza yetmazliyi

Asimptomatik RV y Urak Progressiv RV Qlobal  Qorunmus LV
struktural 16 miokardinin RV funksiyasi
dayisiklikler zoifliyi disfunk

siyasi



American
Heart
Association.

Sag velveya sol kalp yetmezligi gelisen ARVC/D hastalari igin anjiyotensin
donusturucu enzim inhibitorleri, anjiyotensin Il reseptor blokerleri, B-blokerler
ve diuretiklerle standart farmakolojik tedavi onerilir (sinif 1).

Uzun sureli oral antikoagulasyon genellikle belgelenmis intrakaviter tromboz
veya venoOz/sistemik tromboembolizm (sinif |) olan hastalarda ikincil koruma
icin endikedir.

Asemptomatik RV ve/veya LV islev bozuklugu olan ARVC/D hastalari icin ACE
inhibitorleri veya Anjioyensin |l reseptor blokerleri ile tedavi dusunulebilir (sinif
lIb)

Global ve ya segmentar ventrikiler dilatasyon/disfonksiyon temelinde
tromboembolizmin birincil dnlenmesi igin profilaktik antikoagtlasyon
onerilmemektedir (sinif [lIb)




Severe RVOT dilatation Apical thrombus

ARVD Ucln bilinan mualica yoxdur. Mualica anormal
ritmlari kontrol etmaya va Urak catismazligini idara
etmaya yonalib. Mualicanin ilkin magsadi, davam

edan ventrikulyar aritmiyalari va/va ya ani 6lim

onlomakdir.

Tricuspid Annular Plane Systolic Excursion Tissue Velocity Imaging (TVI)
= N
(TAPSE)

Antiaritmik mualica an ¢ox istifada olunandir.
Medikal mualica ils ugurlu natica alina
bilinmayanlarda six ventrikulyar aritmiyalar,
radyofrekans ablasyon ila mualica edila bilar.

Ani 6ltim riski dasidig1 dustintlan xastalar aksar
hallarda ICD ile mualica edila bilar.

TrikUspit dairesel duzlem sistolik gezinimi (TAPSE), pik
sistolik RV halkasal hizi ve RV-fraksiyonel alan
degisikligi (RV-FAC) gibi RV sistolik fonksiyonunu temsil
eden gesitli saglam parametreler, global RV fonksiyonu
hakkinda bilgi saglar ve genellikle ARVD'de azalir




-Aborted SCD due to FV

-Sustained VT

-Severe dysfunction of
RV, LV, or both

ICD indicated
(Class 1)

>1 major risk factors*:
- Syncope

-NSVT

- Moderate dysfunction
of RV, LV or both

ICD should be
considered
(Class lla)

ARVC ICD implantasiyasi

Flow chart for ICD implantation

>1 minor nsk factors®

ICD may be
considered
(Class 11b)

-No nisk factors
-Healthy gene camers

ICD non indicated
(Class 111)

STUDY POPULATION RIGHT VENTRICLE FUNCTION EFFECT OF ICD ON ALL*

CAUSE MORTALITY

o

Na effect of ICD implantation on
all-cause manality
HR 1.87 (95% CI0.85- 3.82) p=0.12

u

164 patients had normal RY
function RVEF »45%

234 patients with nonischemic sysfic
heart faure froem the

DANISH trial underwent cardiag MRI,
Patients were randomized o ICD or
standard medical treatment ED

GO irptantation significanty reduced
all-cause marality
.. HR 041 (5% CI 017 = 0.47) p=0.04

75 patients had right ventnc)
systolic dysfunction
RVEF < 45%

»
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— Amiodaron (sinif I) dahil olmak Uzere maksimum farmakolojik tedaviye ragmen, strekli VT'si olan
veya VT'ye siK uygun ICD miidahaleleri olan ARVC/D hastalarinda VT nin kateter ablasyonu onerilir.

— Bir veya daha fazla endokardiyal VT ablasyonu girisimi bagsarnsiz olan hastalarda (simif I) VT
ablasyonuna epikardiyal bir yaklasim &nerilir.

— Siurekli VT'si olan veya VT'ye siIK sik uygun 1CD midahaleleri yapilan ve amiodaron disindaki
farmakolojik tedavilerin basansiz oldugu (sinif lla) ARVC/D hastalarinda VT nin kateter ablasyonu
disiunilmelidir.

— Operatorun ve elektrofizyolojik laboratuvarin ARVC/D (sinif lla) hastalarinda epikardiyal VT ablasyol
yvapma konusunda deneyimli olmasi kosuluyla, baslangi¢ ablasyon stratejisi olarak kombine bir
endokardiyal/epikardiyal VT ablasyonu yaklasimi distnudlmelidir.

— Araliksiz VT'si olan veya VT'ye sik uygun ICD mudahaleleri olan, farmakolojik tedaviden basarisiz
olmayan ve farmakolojik tedavi ile tedavi edilmek istemeyen ARVC/D hastalarinda VT 'nin kateter
ablasyonu dustunulebilir (sinif lib).

— Kateter ablasyonu, ilaca direncli, hemodinamik olarak stabil, tek morfolojili VT si (sinif lib) olan
secilmis hastalarda yedek ICD olmaksizin ilk segenek tedavi olarak gosterilebilir.

— ARVC/D'de (sinif lll) AKO'niin énlenmesi icin ICD'ye alternatif olarak kateter ablasyonu
onerilmemektedir.



RV disfunksiyasi va VA-ECMO




Table 1: Commercially Available Right Ventricular Assist Devices

Mechanism/Configuration = Advantages Disadvantages Optimal Use

ProtekDuo RVAD o Centrifugal flow, extracorporeal ¢ Percutaneously deployed o May cause SVC syndrome with RV failure following durable LVAD
(LivaNova) » Percutaneously implanted « Single access site larger cannula size implantation
(coaxial dual-lumen cannula) « Blood flow up to 4-5 Vmin
» RARV to PA blood flow
Impella RP  Microaxial-flow « Percutaneously deployed « Obligate femoral venous access RV infarct or RV failure following
(Abiomed) « Percutaneously implanted * Single access site « Risk of thrombosis at lower levels durable LVAD implantation
o RANVC to PA blood flow + Blood flow up to 4-5 Vmin of anticoagulation
Surgical CentriMag  « Centrifugal flow, extracorporeal  « Blood flow up to 7 Vmin « Surgical implantation In combination with Centrimag
RVAD (Abbott) s Surgically implanted + Lower rate of red blood cell LVAD use
» RAIVC/SVC/RV to PA blood flow destruction
Veno-arterial ECMO » Centrifugal flow, extra-corporeal  » Percutaneous deployment possible  « Increases LV afterload Massive pulmonary embolus or
¢ Percutaneously or surgically + Emergent/bedside deployment « Systemic arterial embolic events ~ decompensated pulmonary
implanted + Blood flow up to 3-5 Umin » Risk of limb ischaemia hypertension
+ RAAVC/SVC to aorta blood flow
HeartMate 3 (Abbott) » Centrifugal flow « Fully implantable device » Surgical implantation In combination with durable LVAD
» Surgically implanted (i.e. dischargeable) implantation for dischargeable
« RA/RV to PA blood flow + Blood flow up to 4-6 l/min patient

Direct RV Bypass Indirect RV Bypass

=
" -
d o

Fi

Impelia RP

Impella RP Tandem RVAD Protek Duo VA-ECMNO

Axial Flow Extracorporeal Centrifugal Flow




AVANTAJLARI




DEZAVANTAJLARI




CENTRAL ILLUSTRATION: VA-ECMO Is a Bridge

» Acute myocardial infarction

= Acute or chronic heart failure
due to left ventricle or
biventricular

- Myocarditis
- Chranic cardiomyopathy
- Septic cardiomyopathy

- Graft fallure after heart
transplantation

 Chironic right ventricle
el Refractory Ventricular
= Pulmonary embolism with ARFRy.

RV fallure

« Postcardiotomy syndrome

Guglin, M. et al. J Am Coll Cardiol. 2019;73(6):698-716.

Durable Mechanical
Circulatory Support




Take home message...

v'RV disfunksiyas1 miixtolif soboblordon inkisaf edo bilar.
v'Bir ¢ox hallarda diagnoz vo miialicasi ¢otinliklor yaradir.

v'Tomoal yanasma preload, afterload, miokardin yi1gilma giicii vo
aritmiyalarin diuzoldilmosidir.

v'Altda yatan sobob siiratli sokilds toyin edilmali vo bozi hallarda (RV
MI, koskin PE, perikard tamponadi) erkon miidaxilo ¢ox vacibdir.

v'Bozi hallarda yeni dormanlarin (sakubitril/valsartan) istifadosi
diistiniilo bilar.



DIQQOTINIZ UCUN TOSOKKURLOR

SAVE
YOUR H
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