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Abstract

Among cardiovascular diseases in young children, congenital heart defects
(CHDs) and vascular defects occupy a leading place, occurring among newborns of all
countries, regardless of the latter's geographic location, the level of social protection of
the population, and the quality of medical care (Makarova V.I., 2003; Mutafyan O.A.,
2005; Shkolnikova M.A., 2005). CHDs account for at least 30% of all congenital
malformations (CMs), and their proportion increases over time.

Keywords

To evaluate the dynamics of ECG parameters in children with congenital heart

disease.
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AHHOTaIIMS

Cpenn 3abosieBaHUI CEpPHAEYHO-COCYOVCTON CUCTEMBL Yy [eTell paHHero
BO3pacTa BpoXiaeHHble Topoku cepana (BIIC) m  cocymos  3aHmMMaroT
[JIaBEHCTBYIOIlee MeCTO, BCTpedasAch Cpedy HOBOPOXIEHHBIX BCex CTpaH,
He3aBUCHMO OT reorpadmy4ecKoro IOJIOXeHMs IIOCJIeIHMX, YPOBHSI COLIMAJIbHO
3aIIMTHI HaceJleHMs], KadyecTBa MeauIIMHCKoro obecrreuenms (Makaposa B.V1., 2003;
MyTtadwsana O.A., 2005; Hlkonmpuamnkosa M.A., 2005). BIIC cocrasisator He meHee 30%
BCeX BPOXIEeHHBbIX Opokos passuTus (BIIP) m mx ymenpHBIN Bec Bo3pacTaeT C
Te4yeHleM BpeMeH.

KiroueBsbie ciioBa
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Ouenurs nuuHamuky DKI nokasatesent y getent ¢ BIIC kposoobparteHvis.
OITEPALIMISITIAH KEVUVIHIY OJACTJIABKV IABPOA FOPAK PUTMU
BA S’TKASYBIIAHJII/II‘I/I BY3UMIINMIIJIAPVHVHI KEUUIIIN BA

ITPOTHO3U"1

AbnysuiaeB Capaop06ex Kagamosuda
Vpeanu 0abaam mubdbuém uncmumymu

xikmatatajanov90@gmail.com
https://orcid.org/ORCID:0009-0006-9399-2257

AHHOTanMA

Em Gonmamapmarm ropak-KOH TOMMP Kaca/UIMKIIApU opacuijia TyFMa IopaK
nykcortapu (MVIK) Ba KOH TOMMpP HYKCOHJIApW €TaKCXM YPWHHM STayUlaiijiv, yiiap
reorpadviK XXolacxyBuaH, axOJIVHVHT VDKTVMMOWI XMMOSI JapakacugaH Ba TOOm
épmaMm cudaTiaH KaTM  Hasap, Oapcxa MawlakaTjapfary SHIM  TyFWITaH
cXakaJIoKIap opacupa ycxpaay (Makaposa B, 2003; Myrtadsa O.A., 2005
Cxxormamkosa MLA., 2005). VK Gapcxa Tyrma HykcortapavHr (VM) kamuma 30% Hu
TACXKVUI K/UIa[yl Ba YJIApHMHT YITyCXM BaKT YTVCXM OvtaH opTnd 6opamm.

Kamwur cysnap

Tyrma ropak Hykconm Oonanapaa DKI' nmapameTpriapMHUHT OVHaMUKaCHHM
Oaxosar.

Relevance of the topic. Among the cardiovascular diseases in young children,
congenital heart defects (CHD) and vascular defects occupy a leading place,
occurring among newborns of all countries, regardless of the latter's geographical
location, the level of social protection of the population, and the quality of medical
care (Makarova V.I, 2003; Mutafyan O.A., 2005; Shkolnikova M.A., 2005). CHDs
account for at least 30% of all congenital malformations (CM), and their proportion
increases over time. CHDs cause approximately 11% of infant deaths and up to 50%
of all deaths associated with malformations (Shkolnikova M.A. et al., 2003; Bokeria
L.A. et al., 2007; Nechaeva A.A., 2012). The prevalence of congenital heart defects,
according to various studies, ranges from 4 to 50 cases per 1000 live births
(Hoffman Zh.., Kaplan S., 2002). The social significance of the problem is
determined by the fact that among congenital developmental anomalies leading to
disability, congenital heart defects account for approximately 50%. (L.A. Bokeria,
2003; L.I. Menshikova, 2003).

Purpose of the study. To conduct a clinical and instrumental analysis of
cardiac rhythm and conduction disturbances in children after surgical correction of
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congenital heart defects under artificial circulation to predict the risk of
postoperative arrhythmias depending on the initial factors.

Research objectives: To evaluate the dynamics of ECG parameters in children
with congenital heart disease before and after correction of congenital heart disease
under cardiopulmonary bypass. To analyze the course and prognosis of cardiac
rhythm and conduction disturbances in the early postoperative period. To identify
a group of life-threatening arrhythmias, determine their likelihood of development,
and study the impact of these arrhythmias on the course of the early postoperative
period.

Research methods: Diagnosis of congenital heart disease is based on
anamnesis, clinical examination, and radiographic data. Electrocardiographic
examination (ECG) in 12 standard leads.Hayuyno mnpakTtuyeckas 3Ha4MIMOCTb
paboThI.

Results and discussions: Significant difficulties in interpreting ECGs in
children with AVUET after surgical treatment of congenital heart disease are
associated with difficulties in detecting AV dissociation. Treatment of AVUET is
complex and multifaceted, so timely diagnosis of tachycardia is essential.

We have proposed two diagnostic algorithms for tachycardia, depending on
the degree of hemodynamic impairment: Option 1 for moderate hemodynamic
impairment, and Option 2 for critical hemodynamic impairment.

Option 1 of the algorithm is implemented as follows. If AVUET is suspected,
accompanied by moderate hemodynamic impairment (tachycardia with a heart rate
>170 bpm with a tendency toward hypotension), the following diagnostic
algorithm for detecting AV dissociation is used to confirm the diagnosis. An ECG is
recorded in 12 generally accepted leads with standard and double amplification of
the calibration signal for better visualization of the P waves, with mandatory
recording on a long lead strip where the P waves are best visualized (most often
this is lead II or B1). If visualization of the P waves is unsuccessful and convincing
data for AV dissociation are not obtained, then an ATP test is performed for
diagnostic purposes to better identify AV dissociation with mandatory
synchronous ECG recording in the standard lead II during ATP administration.
Doses of ATP for identifying AV dissociation correspond to the doses used to
terminate an attack of supraventricular paroxysmal tachycardia. ATP is
administered intravenously by jet stream quickly (in 3-5 seconds), without dilution,
at a dose of 0.05 ml/kg of body weight [2]. You can focus on age-related dosages of
the drug: up to 6 months. - 0.5 ml, 6 months - 1 year - 0.7 ml, 1-3 years - 0.8 ml, 4-7
years — 1.0 ml, 8-10 years - 1.5 ml, 11-14 years - 2.0 ml [3]. An ATP test is analyzed
using an ECG: tachycardia is not relieved; if AV dissociation with a ventricular
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rhythm faster than the atrial rhythm is detected, AVUET is diagnosed (in this case,
the morphology of the QRS complexes is similar to those in sinus rhythm).

Option 2 of the algorithm is implemented as follows. If AVUET is suspected,
accompanied by critical hemodynamic impairment (tachycardia with a heart rate
>170 beats per minute with hypotension, oliguria, metabolic acidosis), the
following treatment and diagnostic algorithm for detecting AV dissociation is used
to confirm the diagnosis. For therapeutic purposes, intravenous amiodarone is
administered at a saturation dose of 5 mg/kg (0.1 ml/kg) over 60 minutes in a 5%
glucose solution, followed by a continuous infusion, maintaining amiodarone doses
of 10-15 mg/kg/day (0.2-0.3 ml/kg/day). If hypotension worsens, amiodarone
saturation is performed 2-3 hours before. During diagnostic therapy, an ECG is
monitored with a long-distance tape recording in the standard lead II to detect AV
dissociation. An ECG is recorded in 12 conventional leads with standard and
double-amplification of the calibration signal. AVUET is diagnosed when AV
dissociation is detected with a ventricular rhythm faster than the atrial rhythm
(while the morphology of the QRS complexes is similar to those in sinus rhythm).
Case Study 1 illustrating Algorithm Option 1:

Patient Sh., male, 1 month old, weighing 3.1 kg, was admitted to the Cardiac
Surgery Department of the Republican Clinical Hospital on October 16, 2006, with a
diagnosis of double outlet right ventricle (DORV), type VSD. ASD. Pulmonary
hypertension. On October 30, 2006, a procedure was performed under
cardiopulmonary bypass (CPB) for "Radical Correction of DORV (VSD type), ASD
Repair." On the first postoperative day, tachycardia developed at a rate of 210 beats
per minute with wide, distorted QRS complexes (similar to right bundle branch
block) and moderate hemodynamic impairment. An ECG in standard leads
revealed no P> waves or AV dissociation.

Figure 3.2. ECG of patient Sh., 1 month old. The first day after radical

correction of the right ventricular dorsal septal defect (VSD type) ASD plasty
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For diagnostic purposes, a test was performed with intravenous
administration of ATP, the test result: the ventricular rate temporarily slowed
down, short-term AV dissociation with a ventricular rhythm faster than the atrial
rhythm was revealed, and sinus capture was also detected.

Conclusions: Distribution of patients into groups based on the complexity of
congenital heart disease and the conflict of the cardiac conduction system (sinus
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node and AV junction) to predict the type of arrhythmia and the frequency of their
occurrence after correction of congenital heart disease.
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