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Right-sided Heart Failure: What is it?
|
O RV failure is a complex clinical syndrome that can result from any

structural or functional cardiovascular disorder that imbnairs

Table 9 Arbitrary criteria for estimating the presence
of PH based on tricuspid regurgitation peal velocity and

the ablllty of the RV to fill or to ejeCt blood. Doppler-calculated PA systolic pressure at rest
(assuming a normal right atrial pressure of 5 mmHg)
and on additional echocardiographic variables
suggestive of PH

. . Class® Level”
Pulmonary hypertension: mean pulmonary arterial press
by rlght heart Ca.theterization Echgedardiographic diagnosis: PH unlikely

Tpicuspid regurgitation velocity =28 m/s, PA B
systolic pressure < 36 mmHg, and no
PASP=4TRV 2max + RAP
mean PAP =0.61 x PASP + 2 mmHg c
C
Estimates RA pressure: (mm Hg* halhes
suggestive of PH
Echocardiographic diagnosis: PH likely
VG =1.7 em, Gl =50%: 6-10 Tricuspid regurgitation velocity = 3.4 m/s, PA | B
g ~ L X systolic pressure = 50 mmHg, with/without
WG 1.7 cm, Cl <50%: 10-15 additional echocardiographic variables
NC >1.7 em, fixed: =15 suggestive of PH
Exercise Doppler echocardiography is not 1 C

recommended for screening of PH

European Heart Journal (2009) 30, 2493—2537 Circulation 2008;117;1717-1731 Circulation 2009;119;2250-2294



Conditions associated with RV failure categorized by initial pathophysiology

paired Filliny

eConstrictive Pericarditis
=Tricuspid Stenosis
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Chest 2005;128;1836-185.
Can J Cardiol 2009;25(2):85-10!
Current Cardiology Reviews, 2009, Vol. 5, No. 1 2!
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Avdpag 30 eTwv.
loTopiké TrepIkapdiTidag wpo 15 £rn.
O18ApaTa K.dkpwv, KOTTWwon amdé 3ufRvou.

HmraTtopeyaAia, didtaon o@ayiTidwyv.
All: 100/70 mmHg.

S1-S2: dppubuol, EUKPIVEIG.
AvVaTTVEUOTIKO WIBUPIOHO:K®.

HKT: AF 95 bpm
RO Owpakog:K®.
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O OOO OOOoO oOooo

ECHO




KAIviké ogvdpio 1

PSAROKOLUBOS, ANTOL
PSAROAM_22537 L PSAROKOLUBOS, ANTOL

PSAROAN_22537

PSAROKOLUBOS, ANTO! [PSAROKOLUBOS, ANTO!
PSAROAN_22537 " [PSAROAN_22537

; Ao ECHO

LVIDd

o I _ i <MaBoAoyikn Kivhon 1VS

eAl0oTOAIKN €mITédwon PW

eYmrepnxoyéveia mepikapdiou,
eAlaTtaon LA

2
|

5
‘\V_I_r\--_rv‘w./‘\.; ll ,-«-'-v—-.j |_.\,_,: ~

(S




KAIvik6é ogvdpio 1

PSAROKOLUBOS, ANTO! . Al
PSAROAN_22537 y PSAROKOLUBOS, ANTO!

PSAROAN_22537

84
2115 HR

PSAROKOLUBOS, ANTO! [PSAROKOLUBOS, ANTO! y’
PSAROAN_22537 . p IPSAROAN_22537 £ b E C H O

eMeTaBAnTéTNTA TNG
SiapITpoeISIKAG PONG

L4 >25%

\/max TR=2m/sec

T

'JM MH . m

J,__-,._«, s —k-w( L r‘L B \u N »L, A 2 Nt P 1\/ \W r—w\L,\L“Ju,\w -»-v\'\—/\--"u L
50 mmis

Atrial fibrillation complicates the interpretation of respiratory variation of Doppler velocities, but respiratory variation can still be
appreciated regardless of cardiac cycle length. Usually, this requires longer recording periods of Doppler tracings.
J Am Soc Echocardiogr 2009;22:24-33

J. Am. Coll. Cardiol. 2001;37;1936-1942
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KAviké oevdpio 1

ECHO:

CT Owpakog:

KafeTnplaouog:

<Avamndnon 1VS

eAlaoToAIKn emimTédwon PW

eMeTaBoA Tou KaPdIOKOU TTEPIYPAUHOTOG

eAidtaon LA

*YTrepnxoyévela, akivnoia mepikapdiou
eMeTaBAnTéTNTA TNG SIAMITPOEIBIKNG pONG =>25%6

*\VVmax TR=2m/sec

TDI E=20cm/sec
eAiateTapévn 1VC, atroucsia €1I0TTV. CUNTTIEONG

Mepikdpdio: ATTIA ATTOTITAVWOT), TTAX0G 4mm.

eESopoiwon apioTepwyv Kal de§iwv mMECEWV TTARPWONG
*lpoegdpxouoca KaB0d0g y oTN HOoPPOAOYia TWV

NI,

Circulation 93:834, 1996

KUMATWY TWV CUCTNHATIKWYV QAewV - \\ /» i MF o f—"
*Xnueio TNG TETPAYWVIKAG Pifag oTNV KOIAIGKK Trigeon : N
1 | |
Demonstrate Demonstrate Exclude
Pericardial Abnormal Myocardial
Disease Hemodynamics Disease
CXR Calcification 2D echo Septal bounce TDI E’ velocity <8 cm/s
2D echo Pericardial adhesion
Diastolic checking Doppler Respiratory variation in CMM V, <100 cm/s
CcT Pericardial thickening mitral, tricuspid,
Calcification pulmonary and hepatic BNP T
Constricted ventricles vein velocities
Compressive masses EMB Myocarditis,
MRI As Tor CT Cath Discordant RV and LV infiltration
Pericardial adhesion pressures during
TEE Pericardial thickening inspiration
Respiratory variation in
LV-wedge gradient
during diastolic rapid
filling phase




Echocardiographic diagnosis of constrictive pericarditis

Table 1 Sensitivities and specificities of echocardiographic markers for CP
Marker Study n Secondary CP Sensitivity Specificity

Doppler echocardiography
= o respiratory variation of peak early diastolic MV inflow Oh et al®' 28 13 88% 67%
velocity; augmented hepatic vein diastolic flow
reversals after the onset of expiration; = 25% of
forward diastolic velocity
=10% respiratory variation of peak early diastolic MV inflow Rajagopalan et al®*® 19 6 84% 91%
velocity
Color M-mode MV inflow propagation; first aliasing contour
=100 cm/s
Respiratory variation in PV systolic/diastolic flow ratio =
65% in inspiration + % change of early mitral peak
diastolic flow = 40%
Respiratory variation in PV peak diastolic flow velocity =
18%
Dilated hepatic veins, “W" wave pattern (reverse flow in late
systole and diastasis)
LV seetalfeosterior wall radial motion
VS bounce
M-mode
M-mode
2-dimensional
Biphasic early diastolic IVS motion by color DTI (=7 cm/s)
maotion
Biphasic early diastolic IVS motion by pulsed tissue Doppler
LV posterior wall flattening

M-mode
M-mode
M-mode
Miscellaneous echocardiographic findings
Pericardial thickening
M-mode Engel et al® 40 NA 53% 100%
M-mode Hatle et al'® 7 4 100% 50%
2-dimensional Oh et al*? 28 19 36% NA
Left atrial enlargement, M-mode Engel et al® 40 NA 75% 100%
Premature PV opening, M-mode Engel et al* 40 NA 149% 100%

J Am Soc Echocardiogr 2009;22:24-33
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MNnuvaika 20 eTwv

loTopIKO Tpoxaiou ATUXAMATOG HE BiKUKAO OXnua 1TTpo 3PRVOoU, TPAUHATIOHNOG
oTo Bwpaka.

O1dnpara K.aKkpwyv, KOTTWOoN amod 2 PRvou.

Aidraon oceayiTidwy, nIratopeyalAia, oISAUATA JE EVTUTTWHA K.AKPWV.
AN:100/70mmHg.

OAOCUOCTOAIKO @UONMO HE EICTIVEUOTIKN ETTITAON AP. TTAPACTEPVIKA
AvaTtrveuoTIKO YIBUpIoHA: K@

HKI: SR 95 bpm.

Ro Owpakog: Aidraon d&§ioU KOATTOU.

EpyaoTnpiakog éAeyxog: Xwpig afioonueiwTta raboAoyikd eupnupara.
ECHO
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10/07 /2006 15:30:58

LEFT RIGHT

ECHO

*FLAIL septal tricuspid leaflet
eDilated RA and RV
eParadoxical septal movement.
*Vmax TR=1.8 m/s.

*Reverse S hepatic veins.

10/07 /2006 15:34:30

Table 8 Echocardiographic and Doppler parameters used in grading tricuspid regurgitation severity

Parameter Mild Moderate
Tricuspid valve Usually normal Normal or abnormal Abnormal gFlail leafler/Polr
coapatio
RV/RA/IVC size Normal* Normal or dilated Usually dilared®
Jet area-central jets (cm?)% <5 5-10 =10
VC width (cm)® Not defined Not defined, but < 0.7 = 0.7
PISA radius (am)* =05 0.6-0.9 =09
Jer density and conrour—CW Soft and parabolic Dense, variable contour ®hise, riangular with early ped

Hepatic vein flow Systolic dominance Systolic blunting

stolic reversal

PRIMARY
TRICUSPID
REGURGITATION

JASE 2003;16:777-802.
Europ. J. of Echocardiography (2008) 9, 119-120



Primary Tricuspid Valve Disease

Table 1. Causes of Tricuspid Regurgitation

Erlmarx causes c’Eﬁ%;

Rheumatic

Myxomatous

Ebstein anomaly

Endomyocardial fibrosis

Endocaritis

Carcinold disease

[raumatic (blunt chest injury. laceration)

|latrogenic (pacemaker/defibrillator lead, RV biopsy)
Secondary causes (75%)

Left heart disease (LV dysfunction or valve disease) resulting In
pulmonary hypertension

Any cause of pulmonary hypertension (chronic lung disease, pulmonary
thromboembolism, left to right shunt)

Any cause of RV dysfunction (myocardial disease, RV ischemia/infarction)

The most common mechanisms involved associate an
antero-posterior compression of the chest with a
sudden increase in the right ventricular pressure
during the enddiastolic phase, when the main
pulmonary vessels are compressed. This generates a
marked traction on both the valvular and subvalvular
apparatus

European Journal of Cardio-thoracic Surgery 16 (1999) 587+589

Circulation. 2009;119:2718-2725
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Avdpag 50 eTwv.

ZUYKOTITIKO €TTEI00810, EUKOAN KOTTWON ATrd 1 €106, OIBAMATA K.AKPWYV, YOOTPEVTEPIKES
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HmrartopeyalAia, didraon o@ayiTidwyv.

All: 90/60 mmHg.

S1-S2:Pubuikoi gukpiveig.

AvatrveuoTikO Wifupiopa: Meiwon avarrveuoTikoU YiBupiopartog Ag Baon.

HKI: SR 95 bpm, apvnrika T V1-V3, 88166 aiovag.

Ro OQwpakog: Au¢non KOA, lMNMAsupitikil cuAAoyn Begia.

EpyaoTtnpiakég éAeyxog: ‘Hma tpavoapivaipia, avgnon BNP, Aoimrd Ke.
Holter puBpou 24 h: NST VT popeoloyia LBBB.

U/S davw kolAiag: HraropeyaAia, aokitng.
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MAUROMANOLAKHS, ML MAUROMANOLAKHS, ML
MAUROMI_88273 MAUROMI_88273

MAUROMANOLAKHS, ML
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ECHO
eAidtraon RV
eAvwpaAn kivon Tou MKA

eAidtaon Kal akivnhoia RVOT

PLAX RVOT =50 mm
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ECHO
eAveUpuoua TAdyIO Toixwua RV
eAidgraon 1VC

TR Vmax=1.2m/sec

TEE

Xwpig TTaB0AOYIKEG ETTIKOIVWVIEG

g . T i LTEQAVIOYPAPIKOG EAEYXOG

MAUROMI_88273

QuoloAoyikd oTe@aviaia ayyeia

1vC TR Vmax=1.2m/sec



Criteria for the diagnosis of arrhythmogenic right ventricular dysplasia

Family history

Familial disease confirmed at necropsy or surgery

Minor

Family history of premature sudden death (<35 years) caused by suspected ARVD
Family history (clinical diagnosis based on present criteria)

ECG depolarization/conduction abnormalities

Major

Epsilon waves or localized prolongation (>110 ms) of the QRS complex in the right precordial leads
(V1 to V3)

Minor

Late potentials seen on signal averaged ECG

Repolarization abnormalities

Minor
Invea; waves in right precordial leads (V2 and V3) in Eae =12 years and in the absence of
right bun

Tissue characterisation of walls
Major

Fibrofatty replacement of myocardium on endomyocardial biopsy

Global and/or regional dysfunction and structural alterations

(detected by echocardiography, angiography, magnetic resonance imaging
scintigraphy)

Major

jection fraction with
vagtricular impairment

Localize i c or dyskinetic areas with di
Severe segmental dilatation of the right ventricle

Minor

Mild global right ventricular dilatation and/or ejection fraction reduction with normal left ventricle
Mild segmental dilatation of the right ventricle

Regional right ventricular hypokinesia

Arrhythmias
Minor
L e branch block type ventricular tachycar stained or nonsustained) documented on
E Iter monitoring or during exercise testing

Frequent ventricular extrasystoles (more than 1000/24 h) on Holter monitoring

Data from McKe W1 Thiene G Nava A et al Br Heart ] 1004: 71:215
Diagnosis is established when two major, one major plus two minor, or four minor criteria from different groups are fulfilled




KAIviké oegvdpio 3

Arrhythmogenic right ventricular cardiomyopathy (ARVC)

eArrhythmogenic RV dysplasia is an unusual myopathy that involves predominantly the RV and results in
fibrofatty replacement of the myocardium

eDespite the fact that RV dysfunction is a common feature of arrhythmogenic RV dysplasia,
symptoms of HF are uncommon (6%0)

RV Dilatation (regional or global) 7 Number Percent
=Wall motion abnormalities (regional or global)
eTrabecular derangement

eHyperrflective moderator band

eSacculations

<All the cardiac imaging methods lack quantitative criteria to define the sensitivity and the specificity
of any single modality.

el ancet 2009; 373: 1289-1300 «J Am Coll Cardiol 2005; 45: 860—65
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Avdpag 60 eTwyv, d1ABNTIKOG, KATTVIOTHG, UTTEPAITISOAIMIKOG.
OmioBooTepVIKO GAyog atmrd 2 wpou, JE aipwdia Bpaxiova, vauTia.

Ailaraon ceayiTidwv.
AMN:95/60mmHg.

S1, S2 pubuiIKoi, TaxEig.
AvatrveuoTIKO WIBUpIoUA K.

HKI: SR 110 bpm, Avdomaon ST 11, 111, avVF, RV3, RV4.

Ro Owpakog:KO.
Epyaotnpiakog éAeyxog: Auénuévn Tpotrovivn, auénuéva WBC, utroaiyia.

ECHO
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¥ 1
FRCC B0-L
ZLKE #5

ZLKE ADULT

ECHO O AidTraon S£§IWV KOIAOTATWY, THNMATIKES SIATAPAXES KIVTIKOTNTOG
O Ernpeaocpévn cuoTOAIKN AEITOUPYIKOTNTA
TDI S Rv=9cm/sec, FAC=25%,TAPSE=11
O AKivnoia KatTwTéPou ToIXWHATOG LV Je KOAR OUOTOAIKA AEITOUPYIKOTNTA
O Htriou Badpou TR
O PASP<30mmHg
O Ka@eTnplaouog: Auénpévn CVP, CVP/PWCP=>0.8

O ZTEQPAVIOYPUAPIKOG EAEYXOG:

u@oAIK amo@pain Tng RCA gyyug.



Right Ventricular Infarction: Echocardiographic Findings
|

O
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Diagnosis

Predominant RV dilation with or without segmental wall motion abnormalities

Predominant RV asynergy

Asynergy of RV free wall, RV posterior wall
Asynergy of inferior ventricular septum

Asynergy of inferoposterior LV wall

Paradoxical septal motion

Disproportionate reduction in RV ejection fraction
Plethora of the inferior vena cava

Decreased descent of the right ventricle base

Complications

Tricuspid regurgitation

RA dilation

RV aneurysm

RV thrombus

Right-to-left shunting (patent foramen ovale)
Loss of RA transport

RA thrombus

RA rupture

Acute ventricular septal rupture

OECHOCARDIOGRAPHY Vol. 16, No. 3,1999,

JASE 1991:4:4:140



CONCLUSIONS

Evaluation of RV failure

History and physical
suggestive of RV failure

ECG: Right axis deviation, right ventricular hypertrophy, p pulmonale pattem
low-voltage QRS, incomplete or complete right bundle branch block

EKG
Chest X-ray

Chest x-ray: Right-sided cardiac enlargement, enlargement of Cxrdine Biomaricers

pulmonary arteries (uncommon), oligemic peripheral lung fields (rare),
right-sided pleural effusion”

Transthoracic
echocardiogram

L ige— .3 L T ——

RV failure
with T PA
pressure

RWV failure

pressure

Table 9 Arbitrary criteria for estimating the presence
of PH based on tricuspid regurgitation peak velocity and
Doppler-calculated PA systolic pressure at rest
(assuming a normal right atrial pressure of 5 mmHg)
and on additional echocardiographic variables
suggestive of PH

Class® Level®
Echocardiographic diagnosis: PH unlikely
Tricuspid regurgitation velocity =28 m/s, PA B

systolic pressure = 36 mmHg, and ne
additional echocardicgraphic variables

Echocardiographic diagnosis: PH possible

Tricuspid regurgitation velocity =2.8 m/s, PA lla C
systolic pressure = 36 mmHg, but presence of
additional echocardiographic variables
suggestive of PH

Tricuspid regurgitation velocity 29—3.4 m/s, PA lla c
syswlic pressure 3750 mmHg with/without
additional echocardicgraphic variables

Echocardiographic diagnosis: PH likely

Tricuspid regurgitation velocity = 3.4 m/s, PA B
systolic pressure =50 mmHg, with/without
additional echocardiographic variables
suggestive of PH

Exercise Doppler echocardiography is not Il c
recommended for screening of PH

Howlett JG, McKelvie RS, Arnold JMO et al. Can J Cardiol 2009;25(2):85-105.

without T PA

Symptoms Fatigue

Hepatic cbﬂgestion

Right upper quadrant discomfort
Ancrexialearly satiety

Peripheral edema

Cough

Shortness of breath/orthopnea®

Elevated jugular venous pulsation, positive hepatojugular reflux or
Kussmaul's sign

Peripheral or sacral edema
Ascites

Hepatomegaly or liver tendemess
Right-sided third heart sound

Murmur of tricuspid regurgitation

Decreased RV Contractility

wagestve of P RV Volume Overload

suggestive of PH RV Impaired Flllng

Chest 2005;128;1836-1852



EYXAPI2TQ



	ΔΙΕΡΕΥΝΗΣΗ ΔΕΞΙΑΣ ΚΑΡΔΙΑΚΗΣ ΑΝΕΠΑΡΚΕΙΑΣ �ΧΩΡΙΣ ΠΝΕΥΜΟΝΙΚΗ ΥΠΕΡΤΑΣΗ 
	Right-sided Heart Failure: What is it?
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Echocardiographic diagnosis of constrictive pericarditis
	Κλινικό σενάριο 2
	Slide Number 11
	Primary Tricuspid Valve Disease
	Κλινικό σενάριο 3
	Κλινικό σενάριο 3
	Κλινικό σενάριο 3
	Slide Number 16
	Slide Number 17
	Κλινικό σενάριο 4
	Κλινικό σενάριο 4
	 Right Ventricular Infarction:  Echocardiographic Findings �
	Slide Number 21
	Slide Number 22

