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Zatajivanje srca

Extended Abstract
Heart failure

I Predvidaju li ehokardiografski pokazatelji asimetrije desne klijetke
1 volumena desnog atrija desnostrano srcano popustanje nakon

ugradnje lijevostrane mehanicke crpke?

Preoperative right ventricular asymmetry and right atrial volume
may predict right ventricular failure following left ventricular
assist device implantation
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Uvod: Unato¢ ¢injenici da je zatajivanje desne klijetke (ZDK)
ucestala komplikacija nakon implantacije lijevostrane me-
hanicke sréane potpore (LVAD, engl. left ventricular assist
device), trenutno ne postoje konkretni ehokardiografski pa-
rametri kojima bismo uspje$no predvidali koji ¢e bolesnik
razvitl tu komplikaciju.*? Cilj ovog istraZivanja jest pronaci
lako prikupljive parametre, koji bi kombinirali podatke o ge-
ometriji desne pretklijetke (DP) i klijetke (DK) s hemodinam-
skim parametrima.

Pacijenti i metode: Ehokardiografski pregled 1 desnostrana
sr¢ana kateterizacija (DSK) uéinjeni su kod 48 bolesnika (42
muskarca, prosjecne dobi 59,1 t 8,7 godina) kao dio pripreme
zaimplantaciju LVAD-a (80 % HeartMate II/111, 20 % HeartWare).
Standardna predoperativna priprema uklju¢ivala je ehokardi-
ografski pregled s posebnim osvrtom na morfologiju i funkeci-
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FIGURE 1. The Index of RV asymmetry (RVAi)
is quantified as the ratio of the difference of
the medial and lateral portion of RV area in
relation to the total RV area at end-diastole.
A more asymmetric RV will have a greater
asymmetry factor, which is typically seen in
preserved RV geometry.
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Background: Although right ventricular failure (RVF) is a com-
mon complication after left ventricular assist device (LVAD)
implantation, its occurrence cannot be reliably predicted by
an individual echocardiographic parameter or a simple com-
bination of measurements.** We aimed to identify easily ob-
tainable measurements that may successfully predict RVF,
combining markers of right atrial (RA) and right ventricular
(RV) geometry with hemodynamic measurements.

Patients and Methods: Preoperative echo examinations
and right heart catheterization (RHC) data were studied for
48 consecutive patients (pts) (42 male, mean age 59.1+8.7
years), who underwent continuous flow LVAD implantation
(80% HeartMate I1/111, 20% HeartWare). A standard preopera-
tive echo examination was performed, assessing RV and RA
geometry and function (TAPSE (tricuspid annular plane sys-
tolic excursion), FAC (fractional area change)), while haemo-
dynamic parameters were measured by RHC (Table 1). The
Index of RV asymmetry (RVAi) was used as a novel marker
of RV geometry, quantified as a ratio of the difference of the
medial and lateral portion of RV area in relation to the total
RV area at enddiastole (Figure 1).

Results: 19% of pts presented with acute or chronic RVF fol-
lowing LVAD implantation. The RVAi was significantly high-
er (a more assymetric RV) in nonRVF patients: 0.4010.13 vs
0.25£0.1, p<0.005. The combination of RAvol/BSA (right atrial
volume indexed to BSA) and RVAi was confirmed as a supe-
rior predictor of RVF, while the addition of PVR maximized
the specificity, yet impaired the sensitivity of the testing. The
traditional markers of RV function, FAC and TAPSE, failed to
successfully distinguish patients that would develop RVF
(Table1).

Conclusion: Our study demonstrates that echocardiographic
parameters of RV and RA geometry combined with RHC pa-
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ju DK (TAPSE (tricuspid annular plane systolic excursion), FAC (fractional area
change)) te DSK kojom su dobiveni hemodinamski parametri (tablica 1). Indeks
asimetrije DK (RVAI) novi je ehokardiografski pokazatelj, a radi se 0 omjeru razli-
ke medijalne i lateralne povrsine DK i ukupne povrsine DK (slika 1).

Rezultati: 19% bolesnika razvilo je akutno ili kroni¢no ZDK nakon implanta-
cije LVAD-a. Vrijednost RVAI bila je znacajno visa (dakle, predstavljala veéu
asimetriju DK) kod bolesnika koji nisu imali ZDK: 0,40 + 0,13 nasuprot 0,25 +
0,1, p<0.005. Od testiranih varijabli kombinacija RAVol/BAS (indeksirani volu-
men desnog atrija) i RVAI pokazala se superiornim prediktorom ZSK. Dodat-
kom PVR dobiva se na specifiénosti, no pri tome pada osjetljivost testiranja.
S druge strane, tradicionalni pokazatelji funkeije DK poput TAPSE 1 FAC, nisu
pokazali zadovoljavaju¢u moguénost diskriminacije bolesnika koji ¢e razviti
ZDK (tablical).

Zakljucak: Ova studija demonstrira kako ehokardiografski pokazatelji ge-
ometrije DK i DP u kombinaciji s podatcima o tlaénom opterecenju klijetke
dobivenim DKS, mogu predskazati ZDK kod bolesnika nakon ugradnje LVAD.
Napominjemo da su svakako nuzna daljnja testiranja s veéim populacijama
bolesnika.

LITERATURE

rameters of RV afterload may be simple yet reliable predictors of post LVAD
RVF; however, limited patient numbers suggest further testing of this finding.

TABLE 1. Comparison of the ability of different measures

of right heart morphology and function in predicting RVF
after LVAD implantation.

AUC Sensiti-  Specifi- p-va-
vity city lue

RAVol/BSA+RVAI 0782  0.667  0.897 0.001
RAVol/BSA+RVAi+PVR 0.722 0.444 1.000 0.001
RAVol/BSA+RVAI+TPG 0.708 0.444 0971 0.004
RAVol/BSA+RVAi+sPAP 0.708 0.444 0.710  0.004
RAVol/BSA+RVAi+C.I. 0.694 0.444 0.940 0.010
RAVol/BSA+RVAi+CVP 0.637  0.333 0.941 0.054
TAPSE 0.721 0.889  0.553 0.025
FAC 0.384 0.444 0.324 0.258
TAPSE+FAC 0.458 0.333 0.583 0.721

AUC - area under the curve; RAVol - right atrial volume; BSA - body
surface area; RVAi - right volume area index; PVR - pulmonary
vascular resistance; TPG - transpulmonary gradient; sSPAP - systolic
pulmonary artery pressure; C.I. - cardiac index; CVP - central venous
pressure; TAPSE- tricuspid annular plane systolic excursion; FAC -
fractional area change; P value for chi square test. Cut off values:
RVAi- 0.33, RAVol/BSA - 50 mL/m2, TPG 12 mmHg, SPAP 70 mmHg,
PVR 5 WU, C.I. 1.8 L/min/m2, CVP 12 mmHg, TAPSE 15 mm, FAC 20%.

P value for chi square test.
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