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Abstract

Introduction: The presence of multifocal pulmonary blood flow in pul-
monary atresia with ventricular septal defect plays a critical role in de-
termining the strategy for surgical correction. Early unifocalization of
the pulmonary arterial bed facilitates achievement of complete repair
with physiological right ventricular pressure.

Objective: To evaluate the effectiveness of pulmonary artery recon-
struction with unifocalization to achieve radical correction in pulmo-
nary artery atresia with interventricular defect and multifocal pulmo-
nary flow.

Methods: This study involved 25 patients with pulmonary atresia and
ventricular septal defect types B and C (according to the classification
of C. Tchervenkov), who underwent unifocalization of the pulmonary
bed. In accordance with age at the time of correction, all patients were
divided into two groups: Group EU (early unifocalization, n=11) - pa-
tients operated on at the age of up to 1 year, Group LU (late unifocal-
ization, n= 14) - patients operated on at the age of over 1 year.The pri-
mary endpoint was successful complete repair with maintenance of
right ventricular pressure at less than two-thirds of systemic pressure.
The secondary endpoints included the rates of reintervention, freedom
from reoperation, incidence of residual pulmonary hypertension, and
rate of adverse outcomes.

Results: The age of patients in the groups with early and late unifocal-
ization of the pulmonary bed was 6.0 (0; 11) and 90.5 (13; 132) months.
Pulmonary hypertension in the preoperative period was diagnosed
in 1 patient (9 %) in the EU group, and in 11 patients (79 %) in the LU
group (p = 0.001). Radical correction and right ventricular pressure
less than 2/3 of the systemic pressure were achieved more often in pa-
tients in group EU than in group LU (73 % vs. 29 %, p = 0.04 and 89 %
vs. 38 %, p = 0.03). Repeated transcatheter interventions and surgical
redo procedures were required more often in patients from group LU
(85 %, p=0.02, 85 %, p = 0.007). There were no statistically significant
differences in early and long-term mortality rates between the groups
(p=1.0).

Conclusion: Early unifocalization of pulmonary blood flow allows
achieving optimal parameters for achieving radical correction of the
defect. After radical correction, most patients who underwent unifo-
calization at an early age retain low pressure in the right ventricle in the
long term and are less susceptible to repeated interventions.

Keywords: pulmonary atresia with ventricular septal defect; congenital
heart disease; unifocalization of the pulmonary arteries
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AHHOTauMA

AkTyanbHocTb. Hanuuve mynstrdoKkanbHOro 1IeroyHoro KpOBOTOKa Npu aTpe-
311 NIETOYHON apTepun U AedeKTe MeXKeNyJOUYKOBOW NePeropoakmn nrpaet
peLuaioLLyto POsb B BbIGOPE TAaKTUKU XUPYPrYECKON KOPPeKLnmn. PaHHAS yHU-
dokanmzauua neroyHoro pycna cnocobCcTBYeT JOCTUMKEHNIO PafUKanbHOM KOp-
peKLMmM NopoKa € GYU3NONOrNYECKUM LaBIEHNEM B TPABOM KenyaouKe.

Lens. OueHnTb 3G deKTUBHOCTb PEKOHCTPYKLIMI IEFOYHOTO pycha C yHUdOKa-
nn3aumen ana JOCTVXEHNA pafMKarbHON KOPPEKLMM NPU aTpe3unn IErOYHo
apTepuu ¢ fedeKTOM MEXKENYLOYKOBOW NEPErOPOAKN 1 MyNbTUPOKaSIbHBIM
NIEroYHbIM KPOBOTOKOM.

Metopbl. B faHHOM nccnegoBaHUy NPUHANK yyacTue 25 nauueHToB C aTpesu-
el NIeroyHom apTepuu 1 epeKTom MeX>Keny[oUYKOBON NeperoposKu Tnnos B
1 C (no knaccudukauwmm C. Tchervenkov), koTopbiM BbinonHANach yHudokanu-
3aumA NeroYHoro pycna. B cooTBeTcTBMM C BO3pacToOM BO Bpems KoppeKuuu
BCe NaLMeHTbl 6binn pa3geneHsl Ha ABe rpynmbl: Fpynna ¢ paHHel yHudokanu-
3aumen (PY, n=11) - naumeHTbl, oNnepupoBaHHble B Bo3pacTe fo 1 roga, rpynna
c no3paHelt yHudokanusauweii (MY, n = 14) - naumeHTbl, ONePUPOBaHHbIE B BO3-
pacte ctapwe 1 roga. [lepB1MYHON KOHEYHOW TOUKOWN NCCIefOoBaHUA ABAANOCh
[OCTVXKEHWNEe pajuKaibHOW KOPPeKLUmMM C Nogaep aHnem faBeHns B NpaBoM
Xenygouke Ha ypoBHe MeHee 2/3 0T CMCTeMHOrO AasnieHns. BTopryHble Toukn
BKJIHOUA/IM YAaCTOTY MOBTOPHbBIX SHAOBACKYNAPHBIX BMELLATENbCTB, CBOOOAY OT
peonepauuid, 4acToTy pesuayasnbHON NeroyYHomn rmnepTeH3mny, YacToTy Hebna-
ronpUATHOrO NCXOAa.

Pesynbratbl. BO3pacT nauneHToB B rpynnax ¢ paHHel 1 no3aHen yHudokanu-
3auueit neroyHoro pycna coctasun 6,0 (0; 11) n 90,5 (13; 132) mecAua. JlerouHan
rMnepTeH3ns B NpefonepaLioHHOM neproge Obisla AUarHoCTMPOBaHa B rpyrn-
ne PY y 1 nayueHta (9 %), a B rpynne MY -y 11 naumenTtos (79 %) (p = 0,001).
PagvkanbHaa KoppeKLuua 1 AaBieHNE B NMPABOM XKeflyfouke MeHee 2/3 oT cuc-
TEMHOrO Yalle JOCTUranuch Y naumneHToB B rpynne PY, yem B rpynne Y (73 %
vs 29 %, p = 0,04 n 89 % vs 38 %, p = 0,03). [NloBTOpHbIE TPaHCKaTeTEPHbIE U OT-
KpbITble XMpypruyeckme BMeLLaTeNbCTBa TPeOOBaANMCH Yalle nauueHTam un3
rpynnbi [TY (85 %, p = 0,02, 85 %, p = 0,007). B noka3atenax paHHen 1 oTaaneH-
HOW NeTanbHOCTV MeXAy rpynmnamu He 6bI10 CTAaTUCTUYECKM 3HAUMMBbIX Pa3nu-
unn (p=1,0).

3aknioueHne. Pe3ynbrathl UCCNEAOBaHNA AAOT BO3MOXHOCTb NMPEAMNONOXUTD,
UTO PaHHAA YHUPOKaNM3aLmsa NeroyHoro KPOBOTOKa No3BoAeT obecneuntb
OnTMMasibHble MOKa3aTeny AnA AOCTMXKEHNA panKanbHOW KOPPEKLUN NOpPo-
Ka. [Mocne paguKkanbHoM KoppeKLmm y 60MbLUMHCTBA NALMEHTOB, KOTOPbIM Obiia
npoBefeHa yHudoKanm3aLuma B paHHeM BO3pacTe, COXpaHAeTCA HU3Koe JaBre-
HKe B NPaBOM XeJlylouKe B OTAAeHHOM NEPUOAE, M OHU B MEHbLLEN CTENEHU
rnoaBep»KeHbl MOBTOPHbIM BMELLATENIbCTBAM.

KnioueBble cnoBa: aTpe3uia JIEFTOYHON apTepum € AePpeKTOM MeEXKeNyLouKo-
BOW NeperopofKu; BPOXAeHHbIe MOPOKU cepaLa; yHUpOKanmsauma neroy-
HbIX apTepuUin
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Introduction

Pulmonary atresia (PA) with ventricular septal defect
(VSD) is often accompanied by the development of
major aortopulmonary collateral arteries (MAPCAs). The
presence of MAPCAs in PA with VSD is associated with
higher mortality, and ten-year survival rates in the natural
history of this condition do not exceed 10 % [1-3]. The
presence of MAPCAs creates a specific physiological
course characterized by the rapid development of
pulmonary hypertension, which complicates the choice
of surgical strategy for PA with VSD [4; 5]. The main
condition for achieving complete repair of the congenital
heart defect is low pulmonary vascular resistance with
normal arborization of the pulmonary arteries [4; 6]. In
non-communicating MAPCAs, the primary approach
to achieving physiological pulmonary blood flow is
unifocalization of the pulmonary circulation [7; 8].

The aim of our study was to evaluate outcomes of early
unifocalization of the pulmonary blood flow to achieve
adequate complete repair of PA with VSD.

Methods

In this retrospective analysis, 44 patients with PA/VSD
and multifocal pulmonary blood flow who underwent
surgery at the Department of Congenital Heart Defects
of the E.N. Meshalkin National Medical Research Center
between January 2018 and July 2024 were included.
The analysis included children with PA/VSD types B
and C according to the Tchervenkov classification
who underwent surgical correction of the defect with
unifocalization of the pulmonary bed. Of the 44 patients,
25 children were selected for further analysis and
divided into two groups according to the age at which
neopulmonary arteries reconstruction was performed:
Group | - early unifocalization (EU), under 1 year of

age (11 patients); Group Il - late unifocalization (LU),
performed at an age older than 1 year (14 patients) (Fig. 1).

The inclusion and exclusion criteria
for the study Inclusion criteria:

- Patient age at the time of unifocalization: under
1 year in the EU group and over 1 year in the LU
group.

« PA with VSD types B and C according to the
Tchervenkov classification;

+ Primary surgical correction.

Exclusion criteria:

« Multiple congenital malformations, low body weight;

. Patients who underwent repeat correction at
another center;

+ Bronchopulmonary developmental anomalies;

+ Refusal to participate in the study.

Endpoints

Primary Endpoint: achievement of complete repair
with preservation of right ventricular pressure below 2/3
of systemic pressure.

Secondary Endpoints: frequency of repeat
endovascular interventions, freedom from reoperation,
frequency of residual pulmonary hypertension, frequency
of adverse outcomes.

All patients underwent contrast-enhanced multislice
computed tomography of the heart and great vessels
as well as transvenous cardiac catheterization with
angiopulmonography and aortography to assess the
anatomy and physiology of the pulmonary bed and the
presence of multifocal pulmonary blood flow. In the
mid-term period (mid-term outcomes are defined as
events occurring after hospital discharge), all patients
underwent repeat control cardiac catheterization
with angiopulmonography and tensiometry to assess

Patients with PA VSD
MAPCAs, n =44

Patients with PA VSD
MAPCAs, n=25

uhwN =

Multiple congenital malformations (n = 5)
Low weight (n = 5)

Repeat correction at another center (n =5)
Bronchopulmonary malformations (n = 2)
Refusal to participate in the study (n = 2)

Excludedn=19

Distribution by age at
correction

/\

Fig. 1. Study designs

Early unifocalization,
n=11 n=14

Late unifocalization,

Note. MAPCAs — major aortopulmonary collateral arteries;

PA - pulmonary atresia; VSD - ventricular septal defect.
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Fig. 2. Complete repair of pulmonary atresia with
ventricular septal defect and major aortopulmonary
collateral arteries: A - ligation or clipping of MAPCAs;
B — unifocalization of the pulmonary vascular bed;

C - reconstruction of the RVOT; D - closure of the VSD

Note. MAPCAs — major aortopulmonary collateral arteries; RVOT -
right ventricular outflow tract; VSD - ventricular septal defect.

pulmonary circulation physiology and neopulmonary
artery anatomy at 1 year after surgery. When measuring
pressure in the right ventricle (RV) and the neopulmonary
bed, comparable values were obtained in the absence of
a ventricular septal communication (including a fistula in
the patch).

The indications for surgical correction with
unifocalization were the presence of multifocal
pulmonary blood flow with non-communicating MAPCAs,
significant MAPCA stenoses, desaturation below 80 %,
or large MAPCAs with the development of signs of heart
failure. Unifocalization of the pulmonary arteries was
performed from the age of 4 months in the presence of
non-communicating MAPCAs with a diameter greater
than 2 mm. The decision to close the VSD was made
based on intraoperative assessment of the neopulmonary
bed anatomy and direct tensiometry in the RV after
unifocalization. When unifocalized MAPCAs were small
and RV pressure exceeded 2/3 of systemic pressure,
palliative correction was performed with creation of
a shunt between the RV and the neopulmonary collector,
leaving a non-restrictive VSD.

Surgical technique

Unifocalization was performed viaa median sternotomy
approach using cardiopulmonary bypass (CPB) in all cases
(Fig. 2). Prior to patient heparinization, mobilization of
the pulmonary branches (if present) and all MAPCAs
was performed down to their division into segmental
branches. After initiation of CPB, all MAPCAs were
clipped at the aortic origin (Fig. 2, A). The collaterals were
sequentially connected to each other and to the native
pulmonary bed (if present) using multiple anastomoses,
followed by extended patch plasty with cryopreserved
pulmonary homograft tissue or autopericardium
(Fig. 2, B). After creation of a single pulmonary collector,
neopulmonary arteries were assessed, followed by the
creation of an anastomosis between the conduit and the
collector. For complete repair, a valved xenograft conduit
Contegra (Medtronic, USA) or a cryopreserved venous
homograft of a calculated diameter was implanted. In
the case of palliative procedure, a non-valved synthetic
graft was implanted (Fig. 2, D). Next, aortic occlusion
was performed, and Bretschneider's cardioplegic
solution (Custadiol, Germany) was used for myocardial
protection. The right ventricular outflow tract was opened
in a avascular area, partial resection of the conal septum
was performed, after which the VSD was closed with a
xenopericardial patch (Fig. 2, C). Through a right atrial
approach, a decompression fistula was additionally
created in the interatrial septum with a diameter of 4
mm. After discontinuation of CPB, direct tensiometry was
performed in the RV and pulmonary artery (PA). If high
pressure (more than 2/3 of systemic pressure) persisted,
CPB was resumed for volume unloading and a fistula was
created in the ventricular patch under induced ventricular
fibrillation.

Statistical Analysis

Statistical analysis was performed using Stata 13
software (StataCorp LP, College Station, USA). The
normality of distribution of the variables was assessed
using the Shapiro-Wilk test. Continuous variables are
presented as median (25th; 75th percentile; minimum and
maximum values in the sample). Categorical variables are
presented as numbers n (%). For intergroup comparison
of continuous data, the Mann-Whitney test was used. For
comparison of groups with categorical data, the x* test or
Fisher's exact test was used. For the analysis of qualitative
variables, Pearson's x* test was applied; in cases where less
than 25 % of expected frequencies exceeded 5, Fisher's
exact test was used. Comparative analysis of five-year
freedom from repeat open interventions was performed
using the log-rank test. A significance level of p < 0.05 was
adopted.

Results
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Table 1. Baseline and demographic characteristics of the patients

Characteristics

Age, months
Weight, kg

Pulmonary atresia with ventricular septal defect, type
C, n (%)

Pulmonary hypertension, n (%)
Sp02, %
Concomitant non-cardiac pathology, n (%)

Palliative procedures before unifocalization, n (%)

Early unifocalization, Late unifocalization,

n=11 n=14 p
6 (4; 8) 90.5 (25; 96) 0.001
52 (4; 8) 15.2 (7:18) 0.001
7 (63) 7 (50) 0.680
1(9) 11(79) 0.001
82 (80; 90) 80 (70; 80) 0.460
8 (73) 8 (57) 0.670
4 (36) 9 (64) 0.230

Note. Data are presented as median (25th; 75th percentile) or as numbers n (%).

The baseline and demographic characteristics of
patients are summarized in Table 1.

According to selective tensiometry, in the preoperative
period, pulmonary hypertension was diagnosed in only
1 patient (9 %) in the EU group, compared to 11 patients
in the LU group (79 %) (p = 0,001). In the LU group,
11 patients (79 %) underwent palliative procedures on the
pulmonary arteries and MAPCAs before unifocalization.

At the time of hospitalization, many patients had
concomitant diagnoses involving pathology of other
organs, including systemic conditions, such as central
nervous system pathology (previous stroke), DiGeorge
syndrome, cytomegalovirus infection, and polycystic
kidney disease.

Table 2. Intraoperative and early postoperative outcomes

Complete repair was achieved in 73 % of patients in
the EU group and in 29 % of patients in the LU group
(p=0.04) (Tabl. 2). The majority of patients in each group
underwent extended pulmonary branch plasty due to
the presence of peripheral stenoses and small-diameter
MAPCAs. (73 % vs 79 %, p = 0.07).

In-hospital mortality did not differ significantly
between the groups and was 9 % (n = 1) in the EU group
and 7 % in the LU group (n = 1) (p > 0.99). Extracorporeal
therapy (extracorporeal membrane oxygenation, ECMO)
was required in 9% (n = 1) of patients in the EU group and
in 14 % (n = 2) of patients in the LU group (p > 0.99).

One patient in the EU group developed acute occlusion
of the left pulmonary artery on postoperative day 2,
leading to right ventricular failure. ECMO was initiated,

Characteristics Early unifocalization, n =11 Late unifocalization, n =14 p
Complete repair, n (%) 8(73) 4(29) 0.040
CPB time, min 215(137; 258) 225 (174; 254) 0.600
Aortic cross-clamp time, min 42 (39;52) 39(37;62) 0.850
Extended pulmonary artery branch 8(73) 11(79) >0.999
plasty, n (%)

Delayed chest closure, n (%) 5(45) 3(21) 0.380
Sp02, % 97 (90; 96) 92 (85; 97) 0.200
Hospital mortality, n (%) 1(9) 1(7) >0.999
ECMO, n (%) 1(9) 2(14) >0.999
Complications

Bronchial stenoses, n (%) 3(27) 3(21) >0.999
Branch occlusion, n (%) 1(9) 3(21) 0.600
Infections, n (%) 2(18) 1(7) 0.560

Note. CPB - Cardiopulmonary bypass; ECMO - extracorporeal membrane oxygenation. Data are presented as median (25th; 75th percentile) or as

numbers n (%).
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Table 3. Characteristics of the mid-term postoperative period (for patients discharged from the hospital)

. Early unifocalization, Late unifocalization,
Characteristics n=10 n=13 p
Long-term mortality, n (%) 1(9) 0(0) 0.170

Follow-up, months 16 (8; 36) 21 (8;36) -
Endovascular reinterventions within 1 year after

surgery, n (%) 3(33) 11 (85) 0.020
Three-year freedom from reoperation, n (%) 0(0) 10 (82) 0.020
Pressure RV < 2/3, n (%) 8(89) 5(38) 0.030
FACRY, % 45 (42; 50) 42 (38;42) -
Peak pressure gradient across PV, mmHg 12(5;18) 6(5;18) -
TR:

grade 0-1, n (%) 7 (78) 9 (69) -
grade 1-2, n (%) 2(22) 4(31) -

Note. RV - right ventricle; TR - tricuspid regurgitation; FAC - Fractional Area Change; PV - pulmonary valve. Data are presented as median (25th; 75th

percentile) or as numbers n (%).

and transcatheter recanalization with stenting of the
occluded segment was performed. The patient died from
progressive multiorgan failure on postoperative day 18.
In the LU group, one patient developed reperfusion lung
injury on the first postoperative day, resulting in severe
respiratory failure. Veno-arterial ECMO was initiated;
however, the development of infectious complications

and pneumonia was the primary cause of death on
postoperative day 22.

In the early postoperative period, bronchial obstruction
with bronchial stenosis was diagnosed in three patients
(27 %) in the EU group and in three patients (21 %) in the
LU group, requiring prolonged mechanical ventilation.

Freedom from repeated open surgical corrections
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Survival after unifocalization
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Fig. 4. Kaplan - Meier
method: assessment of five-
year survival in two groups
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The incidence of acute occlusion of unifocalized branches
did not differ between the groups (9 % vs 21 %, p = 0.600).
In the majority of patients in the EU group, low right
ventricular pressure was maintained according to control
angiopulmonography in the mid-term period, in contrast
to patients in the LU group (89 % vs 38 %, p = 0.030). Mid-
term postoperative characteristics are shown in Table 3.

During the first year of follow-up, repeat endovascular
interventions, including balloon angioplasty or stenting of
pulmonary artery branches, were performed in 3 patients
(33 %) in the EU group and in 11 patients (85 %) in the LU
group (Log rank test, p = 0,02). The three-year freedom
from repeat open surgical correction was 100 % in the EU
group and 18 % in the LU group. (Log rank test, p = 0.020)
(Fig. 3).

The maximum follow-up period was 5 years. One
patient in the EU group died in the long-term period
due to progressive multiorgan failure secondary to viral
pneumonia (9 %); there was no long-term mortality in the
LU group (p = 0.440). However, no statistically significant
difference in survival was found between the groups: at
5 years after surgical correction, overall freedom from
mortality was 72 % in the EU group and 92 % in the LU
group (Log rank test, p = 0.170) (Fig. 4).

Discussion

40

60 80 100 120 140 160 180 __ gy
Follow-up (months) s== U

PA/VSD with impaired arborization of the
neopulmonary arteries leads to mosaic lung perfusion.
Such patients are at high risk for developing pulmonary
hypertension (systolic pulmonary artery pressure >30
mmHg) and have high mortality during the natural
history of the defect (since aortopulmonary collaterals
are prone to stenosing), reaching up to 90 % at ten years
[3; 9-12]. Surgical repair strategies vary between centers
due to the technical complexity of the procedure and
the unpredictable course of the postoperative period
[13-19]. The main aim of surgical repair of PA/VSD is
to preserve RV function while achieving physiological
pressure in the pulmonary circulation. Unifocalization
of the pulmonary arteries enables physiological uniform
pulmonary blood flow with the potential for pulmonary
bed growth. Nevertheless, long-standing MAPCAs lead
to the development of mosaic pulmonary hypertension
and alterations in the pulmonary artery wall structure,
with the risk of being unable to achieve complete
repair [5; 20; 21]. According to our study, only 29 % of
patients who underwent unifocalization at an older age
achieved complete repair, while 85 % required repeated
endovascularand open interventions to relieve stenoses of
the neopulmonary arteries. These results indicate not only
arapid change in physiology but also the development of
multiple deformities of the pulmonary branches, which
complicates further patient rehabilitation. To prevent the
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development of pulmonary hypertension and distortion
of MAPCAs, centers with extensive experience in the
surgical repair of this group of patients recommend
performing correction with unifocalization at an age no
older than 1 year [22; 23]. According to our data, in 89 %
of children after early unifocalization, RV pressure levels
allowing complete repair were achieved. On the other
hand, the group of younger children may be at increased
risk of complications in the early postoperative period,
including surgical complications, airway obstruction
requiring prolonged mechanical ventilation, as well as the
development of infectious complications, which were the
cause of death in one patient in the early unifocalization
group. Among the most significant complications are
acute thrombosis or deformation of the unifocalized
branches due to their small diameter and tortuous course
(retroesophageal, retrobronchial). The complex anatomy
of MAPCAs results in a high probability of neopulmonary
branch deformation after anastomosis creation,
regardless of extended plasty. Such patients typically
require emergency recanalization with stenting of the
occluded segment to avoid impairment of pulmonary
perfusion and worsening of right ventricular failure. In
our patient cohort, there were no differences between the
groups in the frequency of branch occlusions requiring
urgent reinterventions or ECMO initiation.

Short-term survival rates in large cardiac surgery
centers with extensive experience in unifocalization
reach 90 % [5; 24], with low long-term mortality during
follow-up periods of up to 10 years [23]. In our cohort,
one younger patient and one patient older than one year
died during the hospital stage. Given the small sample
size and the development of specific complications with
subsequent ECMO initiation in these patients, survival
in our experience is comparable to that in centers
performing neopulmonary arteries rehabilitation in
patients with PA/VSD.

Most centers prefer to perform neopulmonary arteries
reconstruction after the age of 1.5 years; however, in
2009, a group of authors led by F. Hanley first published
results indicating more effective unifocalization in
younger children [25]. The authors demonstrate that
performing unifocalization at the age of 4-6 months not

only preserves right ventricular function and prevents
the development of pulmonary hypertension but also
reduces the risk of subsequent neopulmonary arteries
distortion [26; 27]. The «Stanford strategy» is currently
the most preferred approach, as it demonstrates excellent
results in both the early and late postoperative periods;
however, the technical complexity of early unifocalization
limits its widespread adoption among cardiac surgery
centers [28]. According to Watanabe et al., complete
repair was achieved in all 27 patients who underwent
unifocalization at an early age, with RV pressure remaining
within physiological limits. During long-term follow-up,
2 patients died due to the development of an infectious-
inflammatory process [27]. Our results also demonstrate
that performing unifocalization in patients older than
1 year leads to a greater need for repeat surgery for
peripheral stenoses of the neopulmonary arteries, as
well as to persistent high pulmonary artery pressure and
a high risk of right ventricular failure after complete repair.
Moreover, the majority of patients already had pulmonary
hypertension (79 %) at the time of hospitalization, which
complicates the postoperative course and persists for
a long time in the long term, despite therapy and the
absence of anatomical obstruction. Thus, in 10 out of
14 patients in our cohort, systemic pressure in the RV
persisted without the possibility of performing complete
repair of the defect.

Study limitations

Since the present study was conducted at a single
center, the sample size may limit the significance of the
obtained results.

Conclusion

The results of the study suggest that early
unifocalization of pulmonary blood flow enables
more effective achievement of optimal pulmonary
circulation physiology parameters for complete repair
while preserving adequate right ventricular workload.
Furthermore, early unifocalization reduces the frequency
of both repeat endovascular and surgical repair in the
long-term period.
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