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Aim. To investigate the clinical value of the right ventricular Tei index and TAPSE by examining its relationship
with the clinical characteristics of postoperative congenital heart disease patients.

Material and methods. From February 2021 to September 2021, echocardiography measurements were
performed at the Multidisciplinary Medical Center Akfa Medline for 20 patients with CHD. Patients were divided
into 2 groups: group 1 (11 patients) - Tei index <0.5, and TAPSE is less than -2 according to Z-score (mean =7
mm) group 2 (9 patients) - Tei index> 0.6 and TAPSE is more than -2 according to Z-score (mean <7 mm) .
Results. The time of isovolumetric contraction of the right ventricle and the time of isovolumetric relaxation
were increased and Ds (duration of the S wave ) of the right ventricle were shortened in patients of group 2 in
comparison with patients in group 1. The time of postoperative mechanical ventilation, aortic cross-clamping
time, central venous pressure, cardiac ICU stay and the volumes from the drainage significantly distinguished
between the two groups, with the shortest ventilation, aortic cross clamping time, lower central venous
pressure, less ICU stay and the minimum drainage volumes were occured in patients of group 1.

Conclusion. The right ventricular Tei index and TAPSE is potentially a simple, readily available, reproducible
and more sensitive indicator of right ventricular dysfunction in early postoperative period.
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Ilesb. U3yuuTh KIMHUYECKYI0 3HAYUMOCTb UHeKca Tei npaBoro xenygouka U TAPSE nyTtem nsydyenus ero
B3aUMOCBS3H1 C KIMHUYECKUMU XapaKTepHUCTUKaMU NallUeHTOB C 10C/1e0NepPalluOHHBIMU BPOXKJ€HHbIMU I10-
pOKaMHU cepALa.

Matepuan u Mmetoabl. C deBpassa 2021 roaa no ceHtsa6pb 2021 roga B MHOronpopuibHOM MEJULIMHCKOM
neHTpe Akfa Medline 66111 BoinosiHeHbI 3xokapauorpaduu 20 nmanuenTtam c BIIC. [TanueHTs! 661K pa3je-
JieHbl Ha 2 rpyninbl: 1-g rpynmna (11 nauuenToB) - ungekc Tei <0,5 u TAPSE menbiie - 2 no Z-score (cpenHee
3HaueHUe =7 MM), 2-4 rpynna (9 nauueHToB) - uHjekc Tei> 0,6 u TAPSE 6osibiie - 2 no Z-score (B cpefjHeM
<7 MM).

Pesy/sibTaThl. BpeMs U30B0OJIIOMeTPHUYECKOTO COKpallleHHUsl IPaBOro »KeJly0uKa U BpeMsi U30BOJIIOMeTpHUYe-
CKOr0 pacc/absieHust 6bl/IM yBeJin4eHbl, a Ds (A1 TeIbHOCTD S-3y61ia) NPaBOro eJlyi04Ka OblIM YKOPOU€EHbl
y NallMeHTOB 2-1 IPyNIbl 10 CPAaBHEHUIO € NauyMeHTaMy 1-i rpynnsl. Bpemsa UBJI, Bpemsa nepexaTus aopThl,
LleHTpa/IbHOe BEHO3HOe /laBJIeHHe, Ipe6bIBaHUsA B OT/leJIeHUU HHTEHCUBHOM Tepanuu cepAlLa U 06’beMbl Jpe-
Haka 3HAUUTeJIbHO pa3/IM4yaloTcsl MexAy AByMs Ipynnamy; ¢ caMoi kopoTkod MBJI, BpeMeHeM nepexxaTus
aopThl, 60JIee HU3KHUM LieHTpa/IbHbIM BEHO3HBIM JlaBJIeHUEM, MEeHbIIUM NIpe6bIBAHUEM B OT/l€JIeHUU UHTEH-
CUBHOH Tepanuy U MUHUMAJIbHBIM JpeHaKHBIM 06'beMOM OTMEYEHO y MallueHTOB 1-# rpymnbL.
3axsroyenue. Mnpaekc Tei npaBoro xesnygouka U1 TAPSE noteHnuaabHO ABJIAIOTCA IPOCTBIM, JIETKO JOCTYII-
HbIM, BOCIIPOU3BO/IUMbBIM U 60JIee YyBCTBUTEIbHBIM HHUKATOPOM JUCOYHKIMH NIPABOTO XKeJIYJ0UKa B paH-
HeM 0CJIe0NIEPALMOHHOM NepHUo/Ie.

Karoueswle caoea: 8posicderHHble nopoku cepdya, uHdekc Tei, TAPSE, donnaepaxokapduozpagusi, npasbwlil
JcenydoYex.
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Introduction. Tetralogy of Fallot (TF) is considered a group
of complex and common congenital heart defects (CHD). Several
studies show that the prevalence of TF ranges from 2.8 to 3.9 per
10,000 live births, with men and women equally affected. The
natural progression of these patients is unfavorable, therefore,
single-stage surgical treatment in infancy is preferred. The most
common complication of the early postoperative period is right
ventricular failure, which is formed in violation of the anatomy
of the right ventricle and progressive pulmonary regurgitation
[1-3]. The main anatomical components of TF are ventricular
septal defect (VSD) with anterior deviation of the outlet
septal defect, leading to infundibular subpulmonary stenosis
and dextroposition of the aorta with possible hypoplasia of
the pulmonary artery trunk and its branches, as well as right
ventricular (RV) hypertrophy [4]. Complete surgical correction
wasfirstintroduced in 1955 and is now used all over the world. In
the long term, residual pulmonary artery stenosis that remains
after this surgery and pulmonary valve regurgitation caused
by a transannular patch used to increase RV drainage leads to
the development of two pathophysiological conditions of the
RV that are very different from each other: right ventricular
hypertrophy and dilatation right ventricle [5]. A number of
non-invasive diagnostic techniques such as echocardiography,
MSCT, cardiac catheterization, and MRI have been used to gain
access to cardiac indicators such as dimensions, volumes and
characteristics of the cardiac chamber in clinical practice. With
recent advances in tissue Doppler echocardiography, the Tei
index has been proposed as a simple, reproducible method for
measuring regional and global right ventricular function. It has
been reported that as a non-invasive Doppler measurement of
ventricular function, the Tei index correlates well with other
invasive and non-invasive diagnostic methods and clinical
features, drug therapy of patients respectively [6-7].

The aim of the study: The present study aims to investigate
the clinical value of the right ventricular Tei index and TAPSE
by examining its relationship with the clinical characteristics of
postoperative CHD patients.

Materials and methods : From February 2021 to
September 2021, echocardiographic measurements were
performed at the Multidisciplinary Medical Center Akfa
Medline for 20 patients with CHD (8 girls and 12 boys). In 10
children out of 20 patients occurred Tetralogy of Fallot, in 3
Double outlet right ventricle Tetralogy type, in 3 ventricular
septal defects with pulmonary stenosis, in 1 Ebstein anomaly,
in 2 patients total anomalous pulmonary venous return and
in 1 atrial septal defect with pulmonary stenosis have been
occurred. Doppler ultrasound was used as a diagnostic device
from Siemens Accuson. 2000 with converter 2.0-5.0 MHz. On
the basis of postoperative Tei values and TAPSE patients were
divided into 2 groups: group 1 (11 patients) - Tei index <0.5,
and TAPSE is less than -2 according to Z-score (mean =7 mm)
group 2 (9 patients) - Tei index> 0.6 and TAPSE is more than
-2 according to Z-score (mean <7 mm) . For each circulatory
situation, the duration was measured from the peak of the
R-wave on the electrocardiogram to the onset of the late
diastolic A wave of the next cardiac cycle. The duration of
the systolic wave S (Ds) was measured as the interval from
the beginning to the end of the right ventricular outflow
profile. The sum of the time of isovolumetric contraction and
the time of isovolumetric relaxation was measured as the
interval from the cessation to the beginning into the tricuspid
inflow. The measurement of TAPSE involves obtaining an
apical four-chamber ultrasound view, placing the M-mode
line at the lateral tricuspid valve annulus (where the valve
leaflet attaches to the wall of the right ventricle), obtaining
an M-mode tracing and measuring the height of the annulus
movement during systole.

Results : There were statistical differences in the Tei-index
and TAPSE values between the 2 study groups (P <0.05). The
time of isovolumetric contraction of the right ventricle (71.2
+ 12.56 m / s) and the time of isovolumetric relaxation were
increased (82.45 + 19.78 m / s), and Ds of the right ventricle
were shortened in patients of group 2 (225.67 + 14.28 m / s)
in comparison with patients in group 1 (58.34 + 5.486 m / s;
62.56 + 11.74 m / s; 284.89 + 12.78 m / s). Thus, TAPSE was
>7 mm in group 1 and <7 mm in group 2. The Ds of the right
ventricle was somewhat declined compared to that in group 1.
Clinical investigations showed that the time of postoperative
mechanical ventilation, aortic cross-clamping time, central
venous pressure, cardiac ICU stay and the volumes from
the drainage significantly distinguished between the two
groups, with the shortest ventilation, aortic cross clamping
time, lower central venous pressure, less ICU stay and the
minimum drainage volumes were occured in patients of
group 1 (mechanical ventilation time 15.7 + 8.76 hours; aortic
cross-clamping time 16-28 minutes, central venous pressure
4-6 mmHg, drainage volumes - 205.6 + 85.9 ml, 2-3 day ICU
stay). The time for the provision of drug treatment and stay
in the ICU in patients of group 1 with the lowest Tei value, the
time for both the provision of drug treatment and the stay in
the ICU was slightly, but substantially increased compared in
patients of group 2 - the time of mechanical ventilation 27.4 +
15.48 hours; aortic cross-clamping time 23-37 minutes, central
venous pressure 7-11 mmHg, volumes from drainage - 399.8
+ 187.5 ml and ICU stay — 4-5 days (P <0.05). Left ventricular
ejection fraction did not significantly differ between groups and
was within the normal range in all patients.

Discussions. Right ventricular systolic and diastolic
dysfunction often occurs in patients after right —sided surgical
correction of CHD. In patients with restrictive physiology,
abnormal patterns of transtricuspid blood flow were observed,
as evidenced by a lower peak E velocity and a lower E / A
velocity ratio. There are various mechanisms that can lead to RV
limitation, for example, inadequate intraoperative protection
and chronic hypoxemia [8] . In the clinical management of
patients with CHD, the assessment of the global function of the
right ventricle is crucial. CT scan and cardiac catheterization
have proven helpful in assessing right ventricular function.
However, these methods are not suitable for young children
because they require deep sedation [9]. Echocardiography,
described as a simple, safe, reproducible and non-invasive
method for determining the systolic and diastolic function of
the heart, has received widespread acceptance by patients
and doctors. Although there are many parameters that can be
used to quantify ventricular function, most of them indicate left
ventricular physiology. An ideal parameter for quantifying right
ventricular function has not been established given the complex
geometry of the right ventricle with extensive trabecularization.
Pathological examination of the right ventricle revealed
complex pathological features involving both systolic and
diastolic dysfunction, which were correlated with each other.
An easily measurable Doppler index, the Tei index, has recently
been proposed, combining systolic and diastolic time intervals.
The Tei index is a function of both systolic and diastolic time
intervals and appears to be sensitive to disturbances in systolic
and diastolic cardiac function. It has been suggested that this is
the most discriminatory index with good reproducibility [10].
Mahapatra suggested that this index is a sensitive quantitative
method for assessing right ventricular function with wide
clinical application. Since the Tei index is essentially a time ratio
[11], it does not depend on the geometry of the ventricle, heart
rate, preload and can be especially useful in assessing the global
function of the right ventricle in various pathophysiological
conditions. However, the clinical consequences of an elevated

Shoshilinch tibbiyot axborotnomasi, 2021, 14-tom, Ne 4

109



u Ixokapauorpaduieckue nokasaTesau GyHKIUH IPABOro XKelyo4Ka [10c/e KOPPEeKIIUY BPOXK/EeHHBIX IOPOKOB CepAlia

right ventricular Tei in tetralogy of Fallot and other right sided
CHD reconstructed patients have not been systematically
evaluated. Our preliminary data suggest that the Tei index
is potentially a simple, readily available, reproducible, and
more sensitive indicator of right ventricular dysfunction and is
clinically important for better understanding right ventricular
function after surgical correction of CHD, which confirms the
results of previous studies [12]. However, this index also has
some limitations, sometimes it lacks sensitivity and has a slightly
low negative predictive power due to a substantial number of
false negative results. In addition, it has also been suggested
that the Tei index may be good for measuring regional right
ventricular function, but is not accurate in global functional
assessment due to right ventricular outflow tract dysfunction
[13]. A reduction in TAPSE after cardiac surgery is a well-
known phenomenon and has been previously reported in both
congenital and acquired diseases [14]. This observation has
been interpreted as an isolated worsening of right ventricular
performance, without changes in left ventricle parameters or
exercise capacity and thus with poor clinical significance. Several
hypotheses have been proposed to explain this loss in right
ventricular performance detected along the long axis, including
cardiopulmonary bypass use [15], geometrical changes of the
right ventricular chamber (in association with interventricular
septal paradoxical motion ), intraoperative ischaemia, right
atrial injury due to cannulation procedure , poor myocardial
protection, and extramyocardial causes (pericardial disruption,
changes in fossa ovale, and postoperative adherence of the
right ventricle to the thoracic wall [16]).

Conclusions. The results of this trial indicate that the right
ventricular Tei index and TAPSE is potentially a simple, readily
available, reproducible and more sensitive indicator of right
ventricular dysfunction. The elevated right ventricular Tei
index and decreased TAPSE found in pediatric patients after
correction of CHD was statistically correlated with prolonged
postoperative ventilation, aortic cross-clamping time, higher
central venous pressure, more ICU stay and more drainage
volumes.
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YAIl KOPUHYACH ®YHKIUHUACUHUHI IOPAK TYFMA HYKCOHJIAPU BAPTAPA®

KWJIMHTAHJIAH CYHTU 3XOKAPIUOTPA®PUK KYPCATKHYJIAPH
P.A. PAXUMOBA, B.U. lIYKYPOB, H.K. 30KMPOB

Makcaz. YHr KopuHYaHUMHT axoKapauorpaduk Tei unaekc Ba TAPSE kjpcaTkuunapu 6yiinya opak Tyrma
HYKCOHJIApHU/A ONepalysaaH KeMUHTY KJIMHUK KYPCAaTKUYJIAPHU Tax/ U KUJIUIIL

MaTepuas Ba ycysuap. 2021 iinn ¢peBpasb Ba CEHTSIOPb oapuaa Kyn TapMokau Akda MeasailH THOGGUET
MapKasu/a Iopak TyFMa HyKcoHJd 20 Ta 6eMopza aXxokapAuorpaduk TeKIHUpyBJIap YTkasuaau. bemopsap
2 rypyxra axpatuagu: 1-rypyx (11 6emop) Tei ungexcu <0,5 Ba TAPSE Z-score 6¥iinya -2 gaH nact (¥praua
KypcaTku4 27 MM) 2-TypyX (9 6emop) - Tei ungekcu <0,5 Ba TAPSE Z-score 6yiinya -2 faH 6ananz (Ypraya
KYpCaTKU4 <7 MM) .

Hatmxanap. 2-rypyx 6eMopsapza 1-rypyxra Huc6aTaH YHT KOpHHYA U30BOJIIOMETPHK KUCKAPUII Ba KEHra-
MM BaKTH y3aiuiy, S THIIYA JaBOMUHIUIY 3Ca KUCKAPHIIM Ky3aTH/IAM. YIIKa CYHbUM BeHTUISALUACH BaKTH,
aopTa CUKWJIMLI BaKTH, Mapka3ui BeHa 60CUMH, 6eMOPHUHT UHTEHCHUB Tepanus 6YJIMMUa AaBoJaHULI Ja-
BOMHUMJIUTH Ba JApeHaX Halya CYIOKJIUK XaXKMU I'ypyxJjap ypTacuja 6up-6upuaaH cesuaapau GapKJaHUIIN
Ky3aTUAAU. 1-rypyx 6eMopJiap/ia KHCKa JIKa CyHbUH BEHTUJIALHUACH, a0pTa CUKUJIULI BaKTH, IacT MapKa-
3Uii BeHa 60CUMHU, KaM BaKT UHTEHCUB Tepanus 6yIMMU/ia JaBOJaHUIL JaBOMUMINTY Ba KaM JpeHaxk Hailua
CYIOKJIMK XQXKMU Ky3aTUJIJH.

Xy/1oca. YHT KOpUHYaHHUHT 3X0KapAnorpaduk Tei unzgexc Ba TAPSE K§pcaTknuuiapy apTa onepanysajaH Ke-
WHHTHY JlaBpJlary YHI KopyuHYa QYHKLUUACHHY 6aX0/10BYH O JUH, 0COH 6akapuJIyBUM Ba caMapaJ/iyd TeKIINPYB
yCyJIU XMcob1aHa u.

Kaaum cy3aap: myrma ropak HyKcoHaapu, Tei undexcu, TAPSE, donnsiepaxokapduozpagusi, yHze KOPUHYA.
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