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Echokardiografickeé hodnoceni
prave komory

Radka Kockova
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Recommendations for Cardiac Chamber
Quantification by Echocardiography in Adults:
An Update from the American Society
of Echocardiography and the European Association
of Cardiovascular Imaging
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2015 ECHO gmdelmes

Leva komora 14 stran
Prava komora 4 strany
Tvar prave komory je velmi komplexni

Prava komora ma dulezitou roli pro morbiditu
a mortalitu pacienti s onemocnénim srdce

Tento dokument nahrazuje predchozi
doporuceni z r.2010 (ASE, EACVI, CSE)

Lang MR et al. Chamber quantification 2015
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2015 ECHO gmdelmes

Vsechna ECHO vysetreni maji obsahovat:

« FAC - fractional area change

 (S7)-DTIl-derived tricuspid lateral annular
syst.vel. Wave

« TAPSE - Tricupspid annular plane systolic
excursion

 RIMP - RV index myocardial performance

Lang MR et al. Chamber quantification 2015
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Vsechna ECHO vysetreni maji obsahovat:

PG max na trik.regurgitaci
Odhad tlaku v pravé sini dle DDZ

Lang MR et al. Chamber quantification 2015
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Komplnvi“t'var PK

Prava komora Leva komora

T ooy L
Supraventricular crest | v, . Septomarginal
2 13 . B trabeculation
| 4 -~ < - ‘

Apical l

| trabecular
| component

Apical trabecular component

Anderson RH. Wilcox’s Surgical Anatomy 2013
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Komple'xnii)t'var PK

PK ovinuta kolem LK Prava komora
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Anderson RH. Wilcox’s Surgical Anatomy 2013
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Kompl ivar PK

NEMOCNICE

Parasternani projekce méneé spolehlivé
Apikalni a subkostalni preferencne

Catherine Otto. Textbook of clinical echocardiography 2013
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RV-inflow

N MA,VMMJL

a1
Subcostal 7S =

Catherine Otto. Textbook of clinical echocardiography 2013
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RVD1 =59 mm RVD1 =57 mm RVD1 =55 mm
Rudsky LD et al. Guidelines RV 2010

Apical 4-chamber
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Zobrazeni PK Z aplkalnl projekce

Sonda od srdecniho hrotu
Vtokova cast PK I1zkraceni!

LK je stale v centru obrazu
B NE 5-dutina

RVD1 =59 mm RVD1 =57 mm RVD1 =55 mm
Rudsky LD et al. Guidelines RV 2010

Apical 4-chamber
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Zobrazeni RVOT (mfundlbula)
« Parasternalni (PLAX, PSAX)
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: RVOT-Prox

Moderator band — pulmonalni chlopen
Mirné opozdéna kontrakce za PK
- Patologie u vrozenych vad
- Arytmogenni kardiomyopatie
- tamponada

Rudsky LD et al. Guidelines RV 2010
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Yy,

Velikost PK semikvantitativne

< 2/3 velikosti levé komory
Hrot tvori leva komora
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Akutni cor pulmonale Fallotova tetralogie
Dilatace + dysfunkce Vyznamna PR - jen dilatace

04/04/2013 15:05:16

Akutni tlakové Chronické objemové
pretizeni PK pretizeni PK
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Chronickeé tlakové
pretizeni PK
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RVD1 £41 mm
RVD2 £ 35 mm
RVD3 £83 mm

Lang MR et al. Chamber quantification 2015
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ARVC

: Velka 2 19 mm/m?
* RVOT proximal = 35 mm > 21 mm/m?

« RVOT distal £ 27 mm Mala 2 16 mm/m?
218 mm/m?

RVOT Prox
RVOT Distal

Rudsky LD et al. Guidelines RV 2010
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RV global systolic function
FAC

End-diastolic area (EDA) End-systolic area (ESA)
Av

0L

FAC = (EDA-ESA)/EDA = (23.7-13.9)/23.7 = 41%

RV FAC in RV-focused e Established prognostic e Neglects the contribution of
apical four-chamber view: value RV outflow tract to overall
RV FAC (%) = 100 x (EDA — e Reflects both longitudinal systolic function
ESA)/EDA and radial components of e Only fair inter-observer
RV contraction reproducibility

e Correlates with RV EF by
FAC < 35% (49%7)
EDAI & 5-12.6 cm?/m?
Q@ 4.5-11.5 cm?/m?

Fractional RV volume e Includes RV outflow tract e Dependent on adequate
change by 3D TTE: contribution to overall func- image quality
RV EF (%) = 100 x (EDV — tion e Load dependency
ESV)/EDV o Correlates with RV EF by e Requires offline analysis and
CMR experience
e Prognostic value not estab-
EF < 45% (58%6.5) ished
EDVi & 35-87 ml/m?2
Q@ 32-74 ml/m?

Lang MR et al. Chamber quantification 2015
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3DE RV volumes e Dedicated multibeat 3D
acquisition, with minimal

Pulmonary valve
depth and sector anale (for a

i

Tricuspid valve

‘ volumes/sec) that encom-
passes entire RV cavity

e Automatically identified

Interventricular tlmlng of end-diastole and

septum

end-systole should be verified
e Myocardial trabeculae and

moderator band should be

included in the cavity

 EDVi =87 ml/m2 (muzi)
° EDVi S 74 ml/mz (2eny) Lang MR et al. Chamber quantification 2015
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Volumetrie PK

* Problem vysetritelnosti (PK tesné pod sternem)

. Casova naroénost
 Podhodnoceni objemu (proti CMR)

Lang MR et al. Chamber quantification 2015
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Fractlonal area change

EDA <24 cm2 Ci<12.6 cm2/m2 (muzi)
EDA =20 cm2 ¢i £ 11.5 cm2/m2 (zeny)

End-diastolic area (EDA)

@ il

1 A 237 em?2 , ‘%
cm 5\:\!.‘\

Lang MR et al. Chamber quantification 2015
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RV global function

Pulsed Doppler RIMP RIMP (Tei index) by pulsed e Prognostic value e Requires matching for R-R
Doppler: e Less affected by heart rate intervals when measure-
RIMP = (TCO — ET)/ET ments are performed on

separate recordings
e Unreliable when RA pres-

RIMP by PW doppler > 0.43 sureis elevated

RIMP by tissue Doppler: e Less affected by heart rate e Unreliable when RA pres-
RIMP = (IVRT + IVCT)/ET = ¢ Single-beat recording with sure is elevated
(TCO — ET)/ET no need for R-R interval

matching

RIMP by TDI doppler > 0.54

Lang MR et al. Chamber quantification 2015
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RV longitudinal systolic function
TAPSE

IVCT

IVCT
%

Hodnoceni funkce PK

e Tricuspid annular longitudi-
nal excursion by M-mode
(mm), measured between
end-diastole and peak sys-
tole

e Proper alignment of M-
mode cursor with the direc-
tion of RV longitudinal
excursion should be
achieved from the apical
approach.

e Peak systolic velocity of
tricuspid annulus by pulsed-
wave DTl (cm/sec), obtained
from the apical approach, in
the view that achieves par-
allel alignment of Doppler
beam with RV free wall lon-
gitudinal excursion

e Established prognostic

e Easy to perform
e Reproducible

e Angle dependency

value e Partially representative of
Validated against radionu- RV global function*
clide EF

TAPSE > 17 mm
24%3.5

e Angle dependent
e Not fully representative of

Validated against radionu- RV global function, particu-

clide EF larly after thoracotomy,
Established prognostic pulmonary thromboendar-
value terectomy or heart

transplantation

SwaveTDI<9.5cm/s
14.1%2.3

Lang MR et al. Chamber quantification 2015
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Color tissue Doppler S wave

e Peak systolic velocity of e Sampling is performed after e Angle dependent |
tricuspid annulus by color image acquisition e Not fully representative of
DTI (cm/sec) e Allows multisite samplingon RV global function, particu-

the same beat larly after thoracotomy,

pulmonary thrombendarter-
ectomy or heart

< 60 Cm/ S transplantation
9.7%1.85 e Lower absolute values and

reference ranges than
pulsed DTl S’ wave
¢ Requires offline analysis

e Peak value of 2D longitudi- e Angle independent ¢ Vendor dependent
nal speckle tracking derived e Established prognostic
strain, averaged over the value

three segments of the RV
free wall in RV-focused api-

cal four-chamber view (%) LOng_ strain (GLS) > 2090
29%4

Lang MR et al. Chamber quantification 2015



ANAHOMOLCE

NEMOCNI

Peak Systolic Strain

26 0
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1000 #

RV free wall & septal strain = -21%

Lang MR et al. Chamber quantification 2015
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Normalni parametry funkce PK

Table 10 Normal values for parameters of RV function

«
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Osc krP™

Parameter Mean + SD Abnormality threshold
TAPSE (mm) 24 = 3.5 <17
Pulsed Doppler S wave (cm/sec) 141 =23 <9.5
Color Doppler S wave (cm/sec) 9.7 = 1.85 <6.0
RV fractional area change (%) 49 = 7 <35
RV free wall 2D strain* (%) —-29+45 >—20 (<20 in magnitude with the
negative sign)
RV 3D EF (%) 58 = 6.5 <45
Pulsed Doppler MPI 0.26 = 0.085 >0.43
Tissue Doppler MPI 0.38 = 0.08 >0.54
E wave deceleration time (msec) 180 = 31 <119 or >242
E/A 1.4+0.3 <0.8 or >2.0
e'/a’ 1.18 = 0.33 <0.52
e’ 14.0 = 3.1 <7.8
E/e’ 40=1.0 >6.0

Lang MR et al. Chamber quantification 2015
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Funkce prave komory po operaci
vrozeni srdecni vady

Table 1 Pertinence of variables of right ventricular systolic function in patients with repaired congenital heart disease.

Feasibility =~ Reproducibility = Correlation with RVEF by MRI ~ Cut-off value for abnormal RV function

TAPSE, PSV  ++ ++ — -

GLPSS + + — —

IVA ++ - — <1.8m/s2
MPI ++ == >0.28

RV FAC + + + <35%
RT3DE + + ++ <50%
3DKBR ++ + ++ <50%

3DKBR: three-dimensional knowledge-based reconstruction; FAC: fractional area change; GLPSS: global longitudinal peak systolic strain
of RV lateral wall; IVA: isovolumic acceleration time; MPI: myocardial performance index; MRI: magnetic resonance imaging; PSV: peak
systolic velocity; RT3DE: real-time three-dimensional echocardiography; RV: right ventricular; RVEF: right ventricular ejection fraction;
TAPSE: tricuspid annular plane systolic excursion.

Diala Khraiche, Nidhal Ben Moussa. Arch Cardiovasc Disease 2016



al <
NEMOCNICE

NAHOMOLCE

PG max na trikuspidalni regurgitaci PG max pulm. Regurgitaci
Systolicky tlak v plicnici Stredni tlak v plicnici

1 PV Vmax 3.05 m/s| _
PY maxPG 37.13 mmHyg| -
2 PRend ¥max 2.29 m/s

PRend PG 20.97 mmHy

Rudsky LD et al. Guidelines RV 2010
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« DDZ < 2.1 cm kolabuijici > 50% 0-5 mmHg
- DDZ > 2.1 cm kolabujici < 50% 10-15 mmHg

Lang MR et al. Chamber quantification 2015
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Fallotova tetralogie, korekce v detstvi, t.cC.
vyznamna pulmonalini regurgitace
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Fallotova tetralogie, korekce v détstvi, t.cC.
vyznamna pulmonalni regurgitace

HOMOLCE

Longitudinalni strain 18%

PK dilatovana
PK s normalni syst.funkci




<NLNE€Y

S8 H 875 CA HR
S & 0 %
o O 753 O ) o Q\' (o)
o 82 e DI 3 < z
cheg e = U RS > g ﬂ
& ; 2
¢ %, $)
> 9‘&& ‘:f 9’ "‘9 A‘”
NEMOCNKE

A <
O¢c KR *

Fallotova tetralogle korekce v détstvi, t.cC.
vyznamna pulmonalni regurgitace

MRI EF PK 42% (49-73); EDVi 159 ml/m2 (67-111)

HOMOLCE

PK tezce dilatovana
PK se snizenou syst.funkci
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1A 27.4cm2
C 19.9cm

EDA 16 cm2/mf

)

PK dilatovana
PK se snizenou syst.funkci
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Longitudinalni strain 16%

GS=-16.0%

| Peak Systolic Strain i
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MRI EF PK 51% (49-73); EDVi 89 ml/m2 (67-111)

PK nedilatovana
PK se normalni ejekc€ni frakci
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Dekuji za pozornost

MUDr. Radka Kockova PhD
Centrum pro vrozené vady v dospélosti
Nemocnice Na Homolce
radka.kockova@homolka.cz




