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A complex congenital heart defect with univentricular physiology is clinically associated with cyanosis, signs of
low cardiac output, or heart failure. Palliative management of this complex physiology usually involves a three-stage
procedure culminating in a total Fontan cavopulmonary anastomosis. Bidirectional cavopulmonary anastomosis is
part of the hemodynamic correction of congenital heart defects with the physiology of a single ventricle. The study
aimed to conduct a retrospective analysis of patients with single ventricle hearts who underwent bidirectional cavo-
pulmonary anastomosis, including variables associated with preoperative, intraoperative, and postoperative mor-
bidity and mortality. From 1996 to 2022 at the State University "M.M. Amosov National Institute of Cardiovascular
Surgery, NAMS of Ukraine" BCPA was performed in 104 patients with a single ventricle of the heart. Echocardio-
graphic examination and sounding of the heart cavities were the main diagnostic method in determining the defect
and assessing the immediate and distant results. Among the operated patients, the single ventricle of the heart was
most often found in the left type 51% and in the mixed type 40%. Hospital mortality among all operated patients was
1.9%, in the first group, there was 1 (2.3%) fatal case, and 1 (3.3%) fatal case among patients in the Il group. In ad-
dition to the absence of mortality among patients of the Il group, the most favorable intra- and postoperative course
was noted, the least number of complications in the comparison groups. A significantly lower average indicator of
systemic saturation at discharge in patients of the Il group is 82% compared to children of other groups. The clinical
effect of performing BCPA gives good immediate and long-term results at all stages of treatment but significantly

better results when operating in the period of early childhood.
Key words: congenital heart disease, single heart ventricle, reduced pulmonary blood flow, bidirectional cavopul-

monary anastomosis, hemodynamic correction.

Connection of the publication with planned re-
search works.

This work is a fragment of the scientific topic “He-
modynamic correction in surgery of congenital heart
defects”. State registration number: 0121U110645.

Introduction.

The average birth rate of patients with congenital
heart defects (CHD) ranges from 7 to 9 cases per 1000
live births [1]. Almost 8% of patients with VVS are diag-
nosed with anatomical variants that lead to the func-
tional physiology of a single ventricle (SV) [2]. In 1699,
Chemineau first described the heart of a fetus with
two atria and a single ventricle, but thoughts about
the physiology of the small blood circulation originated
somewhat earlier. In 1628, in his work, William Harvey
described in detail the pumping function of the right
ventricle (RV) and the additional absorption capacity
of the lungs, which led to the postulate that not only
the RV is of decisive importance in lung perfusion [3].
In 1842, Magendie, having developed the dual principle
of pulmonary blood circulation, believed that stretching
the lungs promotes the simultaneous flow of blood and
oxygen into the lungs. The type of complex congenital
heart defects with SV physiology is clinically associated
with cyanosis, signs of low cardiac output, or heart fail-
ure (HF) [4]. The segmental, sequential approach used
to analyze and categorize heart defects has undoubtedly
improved the diagnosis and classification of complex HF.
De la Cruz and Van Praagh first emphasized the advan-
tage of considering cardiac abnormalities from the per-
spective of atrial, ventricular, and arterial components,

however, in our opinion, the advantages of systematic
categorization and clinical application should be attrib-
uted to the English school of Anderson and colleagues
[5]. In 1984, Anderson et. al. coined the term univen-
tricular atrioventricular junction to describe hearts in
which both inlets (open or not) point predominantly to
one dominant ventricle. Under the term “functionally
univentricular heart” Anderson RH et. al [6], combined
various anatomical malformations, which are character-
ized by the fact that one of the two ventricles cannot
support pulmonary or systemic blood circulation as a
result of miniature size or deficient function. In these
cases, the ventricles are not amenable to biventricu-
lar plastic surgery, and reconstruction is possible only
through the path of one ventricle (Fontan procedure).
Methods of surgical correction of CHD include radi-
cal surgery or biventricular correction and/or a stepwise
palliative single-ventricular hemodynamic strategy ac-
cording to the Fontan procedure in patients with sin-
gle-ventricular heart physiology [7, 8]. With borderline
morphology due to hypoplasia or dysfunction of the
left ventricle, it is impossible to perform a radical cor-
rection, so an alternative to the one-ventricle method
can be the method of one-and-a-half ventricle repair [9,
10]. Bidirectional cavopulmonary anastomosis (BCPA)
is part of the hemodynamic correction of complex CHD
with single-ventricular physiology, during the formation
of which blood is diverted to the pulmonary artery only
from the basin of the superior vena cava (SVC). Rodbard
in 1948 first successfully bypassed a dog’s right ventri-
cle by anastomosis of the right atrial appendage with a
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proximally ligated pulmonary artery (PA). Thus,

Table 1 — Distribution of patients by diagnosis (n=104)

the concept of circulatory division surgery in
patients with functionally single-ventricular

Number

Diagnosis of patients

heart anatomy was born. In 1951, the idea of

The single ventricle of the heart according to the «Left type»

cavopulmonary connection was experimen- SVS. HRHS. TV atresia. PA stenosis. VSD. ASD. 25
tally developed and implemented by a group SVS. HRHS. TV atresia. PA stenosis. ASD. 10
of Italian researchers C. Carlon, P. Mondini and SVS. HRHS. TV atresia. ASD. 8
R. de Marchi [11]. After extensive research on SVS. HRHS. TV atresia. PA stenosis. TMC. ASD. 5
right heart bypass in 1958, W. Glenn was the SVS. HRHS. TV atresia. PA atresia. VSD. PDA. 2
first in North America to successfully perform SVS. HRHS (TV, RV, PA). D-TGA. SPA 1
unidirectional cavopulmongry anastomosis 'on Situs inversus. Levocardia. SVS. HRHS. CTGV. SPA. ASD. 1
a 7-year-old boy. The experience of performing SVS. TGA. AVSD. SPA. ASD | 1

end-to-side anastomosis between the superior

The single ventricle of the heart according to the «Right type»

vena cava and the right pulmonary artery, pre-

sented by Haller et al. in 1966, made it possible SVS. TGA. MV atresia. ASD. PA stenosis. 4
to introduce BCPA into practice first as the final Dextrocardia. SVS. TGA. MV atresia. ASD. PA stenosis. 2
stage of palliative treatment and then as an in- SVS. TGA. AVSD. LV hypoplasia. ASD. PA stenosis. 2
termediate stage of hemodynamic correction SVS. TGA. MV hypoplasia. DOMV from RV. PA atresia — | type. 1

[12]. For a long time, only system-pulmonary

The single ventricle of the heart according to the «Mixed type»

anastomoses, narrowing of the pulmonary

SVS. TGA. ASD. PA stenosis. 25

artery, and procedures with partial bypass of

SVS. DOMV from RV type TGA. ASD. PA stenosis.

the right sections, in the form of BCPA and its

Dextrocardia. SVS. TGA. AVSD. SPA.

other variants, were performed for congenital

Heterotaxia. AVSD. DOMYV from RV type TGA. PA stenosis.

anomalies of the heart with the physiology of

Dextrocardia. SVS. L- TGA. AVSD. PA stenosis. ASD.

SV, until in 1968 F. Fontan and E. Baudet pro-

SVS. CTGV. DOMV from LV. PA stenosis.

posed the concept creation of blood circulation

Dextrocardia. SVS. TGA. PA atresia — Il type.

NIN|ININ W Un

with a complete bypass of the right parts of the

SVS. AVSD. TGA. PA stenosis. Cris-cross Cor. 1

heart, which opened a new era in cardiac sur-
gery [13]. American heart surgeons led by M.A.
Salim proved in his work that during the growth
of a child, the amount of blood flowing from
the SVC system changes. Thus, in newborns, it makes up
49% of the volume of circulating blood, in children aged
2.5 years, it reaches 55%, and later with the develop-
ment of the child, it gradually decreases, and after six
years, it is 35% [14], so below we have divided patients
according to this principle.

The aim of the study.

To evaluate the perioperative characteristics of pa-
tients with single ventricle heart, immediate and long-
term results after bidirectional cavopulmonary anasto-
mosis.

Object and research methods.

From 1996 to 2022, at the State University “M.M.
Amosov National Institute of Cardiovascular Surgery,
NAMS of Ukraine,” an intermediate stage of hemody-
namic correction was performed in 104 patients with a
single ventricle of the heart. The distribution of patients
according to the classification of Anderson RH et al. | is
shown in table 1.

There were 62 (60%) male patients, 42 (40%) female
patients. The median age of patients at the time of sur-
gery was Me = 36 months. [3; 420]. De-
pending on the hemodynamic features

Notes: HRHS — Hypoplastic right heart syndrome. TV — a tricuspid valve. PA —
pulmonary artery. TGA — Transposition of the great arteries. Double outlet right
ventricle (DORV).

tion and sounding of the heart cavities were the main
diagnostic methods for determining the defect and as-
sessing the immediate sounding of the heart cavities.

All patients were divided into three age groups: I-
group up to 2.5 years, 44 patients (42%), ll-group from 2.5
to 5 years, 30 patients (29%), Ill-group older than 5 years,
30 patients (29%) to qualitatively evaluate perioperative,
immediate and long-term results to determine optimal
tactics and terms of surgical intervention, prevention of
possible complications. Gender and anthropometric data
of patients with median Me, [min.; max.] in comparison
groups before surgery are shown in table 2.

To choose the tactics of surgical treatment in all
children during the echocardiogram, the morphology
and kinetics of the heart structures were studied, the
dimensions, end-diastolic volume of the single ventricle
(SV EDV), ejection fraction of the single ventricle (SV EF),
end-diastolic index (EDI) were measured, stroke volume
of a single ventricle (SV), minute volume of blood cir-
culation (CO), dimensions of valves, trunk and branches
of PA, hemodynamic features were evaluated. Taking
into account the combination of multiple complex CHD,

Table 2 — Gender and anthropometric data of patients

of the comparison groups

at the pre-hospital stage, measures

aimed at correcting deviations caused Indicator 1 group 1l group Ill group P value
by arterial hypoxemia and low perfusion (n=44) (n=30) (n=30) I
were carried out. All patients underwent Sex female 17 (39%) 9 (30%) 16 (53%) <0.05 <005
general clinical, biochemical, and bacte- male 27 (61%) 21 (70%) 14 (47%) ’ !
riological examinations before surgery, | Age, month. 15 [3; 30] 48 [31; 60] 126 [72;420] |<0,05 |<0,05
intraoperatively, and in the postopera- | Body weight, kg | 10 [6; 13,8] 14,5[11;19] | 27,7 [11,8;63] |<0,05 |< 0,05
tive period, electrocardiography was | Height, sm 76,5[56; 98] | 100 [80;118] |144,5 [106; 182]| < 0,05 |< 0,05
recorded, and radiography of chest or- BSA,m2 0,49 [0,29; 0,65 0,65 [0,5; 1,28] | 1,07 [0,6; 1,80] | < 0,05 |< 0,05

gans was performed in direct projection.
Echocardiographic (EchoCG) examina-

Notes: * — the difference is statistically significant at the p<0.05 level (Student’s t-test),
(* comparison between | and Il groups); (* * comparison between Il and Ill groups).

ISSN 2077-4214. Bicuuk npo6nem 6ionorii i meauuunu — 2022 — Bun. 4 (167) / Bulletin of problems in biology and medicine — 2022 - Issue 4 (167)

139



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULUHA / CLINICAL AND EXPERIMENTAL MEDICINE

Table 3 — Preoperative indicators of hemodynamics

in comparison groups

atrial level, increase oxygenation of
the blood, to bring the patient out

— T _— o of critical condition. The first stage
Indicator (§=44')) (iso)p (ng=30)p P V8U€ | of surgical intervention differed de-
l pending on the type of pulmonary
Echo-KG blood flow.
EDV SV, ml 48 [7; 106] 69 [21; 95] 126 [40; 253] [<0,05[< 0,05 With  reduced  pulmonary
EDI, mi/m? 102 [11; 210] | 108 [35,5; 153] | 109 [46,5; 164] |<0,05| 0,14 | blood flow and cyanosis in the first
sV, ml 25[9; 46 13118531 | 62,522 121] |<0,05}< 0,05 MONths Of life, a systemic-pulmo-
.M [5; 461 (18; 53] 122, 121) ’ | nary anastomosis operation was
EFSV, % (59 [30; 78] D[C_60 [52; 86] |55 [48; 72] | 0,19 [<0,05 performed in the period from 1 to
€O, I/min 3,22[1;6,3) | 5[1,854] | 445[23;96] |<0,05<0,05 3 months of life, namely: Blalock-
Thomas-Taussig (R(L)MBTSh) using
Probing of h ties with anei - h
robing of heart cavities with angiocardiography a polytetrafluoroethylene vascular
Pressure in RA,mmHg 6 [2; 15] 4[1;15] 6[1; 16] 0,09 | 0,19 | prosthesis @ 3 .5-5.0 mm in 41
Sat 0,in RA, % 68[45;88] | 68,5 [63; 85] 74[60;86] | 0,21 |0,07 | (39%) children, central anastomo-
- o . X
Pressure in LA,mmHg 4,5[2; 9] 4[1;12] 711 13] 0.12 | 0,00 | Sis in 2 (2%) children. The listed
shunts make it possible to mix sys-
Sat 0;in LA, % 92[72;98] | 93,5(82100] | 97(74,99] | 016 |0,11| temic and pulmonary blood flow
: 90/50 95/55 100/62 temporarily. In the case of hyper-
P ta, H <0,05[< 0,05
ressure In aorta, mm¥e |65/30,115/80]|[75/30;135/100] |[70/40;140/100] volemia of pulmonary blood flow
System Sat 0,, % 74,5 [60; 90] 80 [71; 98] 80 [60; 94] 0,12 [ 0,32 | and the presence of pulmonary
Pressure in PA,mmHg 10 [3; 22] O 12 [3; 17] <15 [10; 24] >|<0,05/< 0,05 hypertens'ion, or to prevent it, 12
Sat0in PA, % 73,5 [50; 90 78 [65; 93 79 [69; 90 0,05| 0,14 (11%) patients aged from 3 months
at0:inPA, % +5 [50; 901 [65; 93] [69;90] |<0, 4 to 1 year underwent narrowing
HR, min 126 [100; 150]| 100 [80; 133] 89 [40; 112] |<0,05< 0,05/ of the PA with a tissue tape, the
Q,/q, @@@ <0,05/< 0,05 length of the tape was determined
by the Trasler method. In children
General blood test .

with normal pulmonary blood flow,

Hemoglobin g/I 152 [95; 230] | 174 [140; 248] | 187 [122;253] |< 0,05 0,08 | the first operation was BCPA.
Erythrocytes x 10%/I 5,31[3,7;9,9] | 5614,3; 71] 6,1[4,2;9,7] | 0,1 [<0,05 Statistical processing was car-

Notes: * — the difference is statistically significant at the p < 0.05 level (Student’s t-test), (*
comparison between | and Il groups); (* * comparison between Il and Il groups); HR — heart rate.

Sat O, — oxygen saturation. Qp/Qs — pulmonary/systemic ratio.

for a more accurate study of hemodynamic character-
istics, 87 (84%) patients of the three groups underwent
catheterization of the heart cavities before surgery. In
addition, blood saturation and pressure in the SVC, pul-
monary artery, veins, right and left atria, and aorta was
measured. The hemodynamic of the other 17 (16%) pa-
tients was precise, thanks to the Echo-CG study, so they
did not need catheterization. Hemodynamic features of
patients of all age groups with median Me, [min.; max.]
indicators before the operation are given in table 3.

When evaluating preoperative hemodynamics, the
reduced rate of SV EF — Me=55% draws the attention
[48; 72], and high pressure in PA —Me = 15 mm Hg. [10;
24] in patients of the Il group, which subsequently sig-
nificantly impacts the course of the postoperative pe-
riod and the number of complications, in contrast to the
groups of early and first childhood.

At the pre-hospital stage, measures were carried
out to correct abnormalities caused by arterial hypox-
emia and low perfusion. To mix pulmonary and systemic
blood circulation in patients with reduced pulmonary
blood flow, we consider the infusion of prostaglandin
E1 (vasoprostan, alprostan) at a dose of 0.01-0.1 pg/kg/
min to maintain the functioning of the PDA to be man-
datory. To improve the condition and stabilize 11 (10%)
babies after birth with atresia of one of the atrioven-
tricular valves at the preoperative stage, in the presence
of a restrictive interatrial connection, a balloon atriosep-
tostomy (ASS) procedure was performed, which made
it possible to improve blood mixing and shunting at the

ried out using Microsoft Excel 2016,
IBM SPSS Statistics 21.0, GMDH
Shell DS. The average value, stan-
dard deviation and median were
calculated depending on the obtained results. Quantita-
tive data were assessed by determining the frequency
of features and the percentage of total observations. To
determine the reliability of the difference of statistical
indicators (p), the Student’s t-test was used. The thresh-
old value for accepting or rejecting the null hypothesis
is p<0.05.

Research results.

Hospital mortality among all operated patients was
1.9%. In the early postoperative period, there was 1
(2.3%) fatal case among patients of group | as a result
of acute HF and 1 (3.3%) fatal case among patients of
group lll, where an infectious factor led to the devel-
opment of sepsis, HF, respiratory failure (RF), multiple
organ failure. No deaths were observed among patients
of the Il group. All operations for the formation of BCPA
were performed through a median sternotomy under
conditions of artificial blood circulation. Three modifi-
cations of BCPA were used: in the right branch of the
PA “Bi-Di Glenn right” — in 90 (86%) patients, in the left
branch of the PA “Bi-Di Glenn Left” —in 3 (3%) patients,
bilateral in the right and left branches of PA “Bilateral Bi-
Di-Glenn” —in 11 (11%) patients who had an additional
left-sided SVC. In all 104 (100%) patients, BCPA was used
as a staged partial hemodynamic correction before total
cavopulmonary anastomosis (Fontan procedure). Intra-
operative indicators are shown in table 4.

Pharmaco-cold cardioplegic was used in 44 (42%)
cases for plastic surgery in relation to A-B valves and per-
forming ACC. We consider the expansion and/or forma-
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tion of an atrial septal defect (ASS)

Table 4 — Intraoperative indicators in comparison groups

a mandatory procedure in patients
with atresia of one of the atrio-

ventricular valves and a restrictive
IAS because the latter is the only

opening for blood drainage from

the atrium through an overgrown

valve. Also, 43 (41%) patients who

previously had systemic-pulmo-
nary anastomosis were closed, and

to prevent deformation of the PA

Indicator I(ﬁ;cn;; Il(fzgg)p II(Ing;';J;)P ‘P valuti‘
Operation duration, min |40 [150; 450P(230 [120; 300P{270 [150; 720]| 0,18 |<0,05
Perfusion, min |74 [32; 169] )68 [28; 120] <82 [31;300] | 0,09 |<0,05
Aorta clamping, min @GZ; 4D @5; 109] _4<0,05|<0,05
CVP SVC, mm Hg 13 [8; 19] 12 [6; 16] 12[7;16] | 0,15 | 0,27

CVP IVC, mm Hg 71[3; 15] 714;12) 715; 18] 032 | 01
System Sat O, % 85[70;97] | 86[70;99] | 86[60;97] | 0,19 | 0,25

branches at the anastomosis site
with the child’s growth, it was cut
off. Patients of the Il group had the
shortest average duration of the
operation with a median of 230 min [120; 300], dura-
tion of artificial blood circulation Me = 68 min [28; 120],
and the time of clamping the aorta Me =5 min [2; 45],
which differed from the comparison groups and were
statistically significant, which may have further influ-
enced the time of artificial lung ventilation, stay in the
intensive care unit and intensive care unit, the number
of complications and hospital stay. No statistically sig-
nificant differences in CVP and systemic saturation were
noted intraoperatively. The data from the postoperative
period are shown in table 5.

Attention is drawn to the significantly lower, statisti-
cally reliable duration of MV —Me = 3 hours. [1; 42], stay
in DRIS — Me = 76 hours. [42; 192], hospital stay Me =
19 days [10; 99], the average dose of sympathomimetic
support Me =5 pg/kg/hour [1.5; 15] and its duration Me
=48 hours. [5; 120], the total duration of Me exudation
=48 hours. [4; 144] in patients of the |l age group in rela-
tion to other groups, although significant differences in
diurnal exudation were not observed.

An uncomplicated course of the early postopera-
tive period was observed in 76 (73%) patients. Other 28
(27%) patients of all groups: Group | 11 (10%) patients —
15 complications, Group II 5 (5%) patients — 7 complica-
tions, Group 1l 12 (11%) patients — 14 complications, re-
spectively by groups that were explained by the severity
of the patient’s preoperative
condition, specific changes

Notes: * — the difference is statistically significant at the p < 0.05 level (Student’s t-test), (*
comparison between | and Il groups); (* * comparison between Il and Ill groups); CVP — central
venous pressure. IVC — inferior vena cava.

bleeding led to reoperation a few hours after the initial
intervention. Complications of the early postoperative
period are shown in table 6.

A significantly lower average indicator of systemic
saturation at discharge in patients of Ill group Me = 82%
[74; 92] in relation to children of the 1st group Me =
84% [75; 97] and Il — groups Me = 86% [70; 94] clearly
shows a decrease in the contribution of the SVC flow to
the systemic blood flow depending on the age of the pa-
tient, therefore the clinical effect of performing BCPA as
a stage of single-ventricular correction in patients with
a single ventricle of the heart is much better when the
operation is performed in early childhood. In the aver-
age observation period Me = 42 months. [5; 180], the
final stage of hemodynamic correction was examined
and performed — creating a total cavapulmonary con-
nection in 85 (82%) patients. There were no fatal cases
after the final stage of hemodynamic correction. Before
the Fontaine operation, all patients underwent general
clinical, biochemical, and bacteriological examinations,
electrocardiography was recorded, and radiography of
the chest organs was performed in direct projection.
Echocardiography and probing of the heart cavities
were the primary diagnostic method for substantiating
indications before surgery. The median systemic satura-
tion in 85 patients was Me = 75% [64; 91]. The oxygen
content in SVC blood was Me = 61% [38; 78], and IVC Me

Table 5 — Postoperative indicators in comparison groups

in blood circulation that are
characteristic of DCPA. It is

also a fact that patients of
the middle age of the Il group

(from 30 to 60 months) had

significantly fewer complica-

tions compared to the com-

parison groups.
The most common com-

plications of the early post-

operative period were RF

and HF, and in only one case,
acute RF did not respond to

conservative treatment and
resulted in death. Changes
in the lungs associated with
increased pressure in the
SVC lay in the genesis of RF.
Two re-thoracotomies were
performed: in group | due to
SVC thrombosis on the 5th
day after surgery, in group I,

| e | ey ez
CVP SVC, mm Hg 11[7; 19] 11 [5; 17] 11[7;17] | 0,13 | 0,18
CVP IVC, mm Hg 8[5; 11] 71[6; 11] 8 [6; 13] 0,09 | 0,21
System Sat O, % 84 [75; 97] OK_86 [70; 94] D82 [74;92] >| 0,41 | 0,36
Duration MV, hours 5[1;118] K3 [1; 42] < 5[1;45] > <0,05|<0,05
Exudation, ml/kg per 1 day @[3;@@3,5; 27 @2,2@ <0,05|<0,05
Exudation, ml/kg for 3 days 3,9[0,9; 18] 3,4[1,1;19] 2,6 [0,3; 10] 0,09 | 0,12
Exudation, ml/kg for 5 days - 9[2; 20] 6[1,8; 42] - <0,05
Exudation, total hours 48 [24; 264] 48 [4; 144] 72 [24;240] |<0,05|<0,05
Stay at DRIC, hours 92 [6; 288] DI 76 [42; 192] 96 [48; 240] | < 0,05 | < 0,05
Hospital stay, days @[7; 52)@@8; 1@ 0,17 |<0,05
Sympathomimetics, ug/kg/hour| 5[0,5;12,5] @,5; @@2; ID 0,21 |<0,05
Sympathomimetics, total hours | 48 [9; 168] (48 [5; 120] (54 [11; 121] | < 0,05 | < 0,05
Hospital mortality, % 2,2 - 3,3 - -

Notes: * — the difference is statistically significant at the p < 0.05 level (Student’s t-test), (* comparison
between I and Il groups); (* * comparison between Il and Ill groups); MV — artificial lung ventilation. DRIC
—intensive care and intensive care unit.
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Table 6 — Postoperative complications of comparison groups

ventricle. In the aspiration

I 1 1 phase, it pa.ssively' performs

Complications pulmonary circulation; in the

number [lethality| number |lethality| number |lethality expulsion phase, it is intend-

Acute HF 5 1 2 - 5 - ed exclusively for the large
Pass-through A-B block . _ . . 1 _ circle of blood circulation [19,
Heartbeat feel - i - - 20]. .However, this hemody-
namic system requires low

Acute RF 4 - 1 - 3 - pulmonary resistance and
Pneumonia 1 - 0 - - - systemic ventricular end-dia-
Tracheobronchitis 1 i 1 _ 1 _ stolic pressure. Any condition
- — that increases these two in-
Exudative pleuritis ! - 0 - ' ~_ | dicators causes systemic dys-
Lymphorrhea - - 1 - - - function with an increase in
Thrombosis of the SVC 1 - - - - - central venous pressure and
Infection of the postoperative wound - - 1 - 1 - the appearance of perl!:)h-
- eral edema. Choussat crite-
Sepsis - - - i 1 1 ria were formulated initially
Diaphragm paralysis 1 - 1 - - - to perform single ventricle
Bleeding _ _ ; } 1 _ correction under ideal condi-
Re-thoracotomy 1 i i i 1 i tions to obtain good re.sulfcs
after surgery. These criteria

Total 15 1 7 0 14 1 | include patients older than 3

= 66% [40; 81]. The value of the median oxygen satura-
tion in the left atrium and pulmonary veins was Me =
97% [94; 100].

Discussion of research results.

Despite improvements in surgical technique and in-
creased experience in palliative care for patients with
univentricular physiology, only 60-80% of patients sur-
vive to achieve final Fontaine circulation. Anatomical
criteria alone, patient-specific risk factors, and institu-
tional experience cannot fully explain the variability of
these results [15]. A longer analysis of the leading cen-
ters and the study of long-term results of hemodynamic
correction according to Fontan (Fontan procedure) re-
vealed disturbing trends in the prevalence of late ad-
verse events [16]. A variable subset of patients with HF
experience ventricular dysfunction and heart failure,
particularly in patients with a single right ventricle.
Atrioventricular valve regurgitation and cardiac arrhyth-
mias are also seen, especially in patients with CHD-re-
lated heterotaxy. Outside the heart, the passive return
of blood to the lungs can lead to chronically elevated
venous pressure in the liver and intestines, which later
manifests as plastic bronchitis, protein-losing enteropa-
thy, and cirrhosis. In addition to the fact that these le-
sions themselves represent significant problems for the
treatment, they can also provoke circulatory failure and
death, adversely affecting the long-term results of the
entire Fontaine strategy. There is a worldwide consen-
sus on the timing of single-ventricular correction stag-
ing. In a patient under the age of 6 months, it is nec-
essary to regulate pulmonary and systemic blood flow,
congestion and cyanosis may continue, although to an
acceptable extent, which allows adequate develop-
ment. Bidirectional cavopulmonary anastomosis (Glenn
procedure) is indicated in these patients aged 6 months
to 3 years, which is usually used as a preliminary step to
total cavopulmonary anastomosis (Fontan procedure) in
the third and final stage of single-ventricular correction
[17, 18]. The single ventricle functions as an aspiration
and exploitation pump, avoiding the passage of venous
blood from the upper half of the body through the right

years with pulmonary resis-
tance < 2 Wood’s units, pulmonary artery pressure < 15
mm Hg, ejection fraction > 45%, pressure at the end of
diastole of the left ventricle < 10 mm Hg (McGunn’s index
> 1.8, the connection between the pulmonary branches
and the descending aorta). These criteria facilitate the
selection of patients and improve their survival [21].
Univentricular heart disease is a complex CHD associ-
ated with significant morbidity and mortality. The vari-
ety of clinical manifestations hinders the correct choice
of treatment tactics in the early stages, so doctors at all
levels should be aware of the studies that are required
in these patients and the multiple steps involved in sur-
gical palliative care. Therefore, BCPA provides excellent
palliative treatment results, offering minimal risk, good
growth of the pulmonary artery, which increases pulmo-
nary blood flow, creates conditions of no increased load
on the heart, and a marked improvement in survival
[22, 23, 24]. The average oxygen saturation in patients
of group | was 85+4.4; group Il = 86+4.6%; group Il =
8215.6% at discharge, which proves a better effect when
performing BCPA in the period of early and early child-
hood. In the study groups, hypoxia treatment included
increasing the inhaled oxygen fraction and enhancing
inotropic support to improve cardiac output, thereby
improving pulmonary flow. In the postoperative period,
heparin was administered to all patients during the first
24 hours, followed by aspirin to prevent thrombogenic
complications. The research recorded significantly high-
er morbidity and mortality in the early postoperative
period among patients of the | and Ill groups who un-
derwent the BCPA procedure.

Conclusions.

1. In patients with a single ventricle of the heart, a
complex treatment approach, depending on the char-
acteristics of hemodynamics, gives good immediate and
long-term results at all stages of treatment, and the per-
formance of bidirectional cavopulmonary anastomosis
ensures adequate pulmonary blood flow and is an es-
sential factor affecting blood oxygen saturation.
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2. The contribution of the flow of the superior vena
cava directly depends on the age of the patient and
gradually decreases in patients of the older age group,
as indicated by a decrease in systemic saturation, there-
fore the clinical effect of performing BCPA as a stage of
single-ventricular correction is much better when oper-
ating in the period of early and early childhood.

DOI 10.29254/2077-4214-2022-4-167-138-150
UDC 616.124-007.2-053.2-089.841

Prospects for further research.

1. Development and implementation of clinical pro-
tocols for managing patients with SHV at all stages of
treatment, based on the conducted analysis.

2. Analysis of the performance of BCPA in patients
with a severe form of Ebstein’s anomaly to determine
the optimal tactics and terms of operative treatment.

"A3topuii I. B., "Tpy6a A. I1., 2imanxos E., 3Maucka O. I., VlazopuwuHeys B. B.

AocBl4 BUKOHAHHA ABOHAMNPABNEHOIO KABAMY/IbMOHAJIbHOIO
AHACTOMOZ3Y MPU XIPYPTIHHOMY NIIKYBAHHI EAUHOIO LUNYHOYKA CEPLA:

TAKTUKA TA ONTUMAJIbHI TEPMIHU BUKOHAHHA
1Y «HauioHanbHWi IHCTUTYT cepueBo-CyaMHHOI Xipyprii imeHi M. M. Amocosa HAMH Ykpaiuu»
(m. KniB, YKpaiHa)
2A3epbaiiarkaHCbKMii meauuHuii yHisepcutet (m. baky, Asep6aiigkaH)
*HauioHanbHMi1 negaroriuHnii yHiBepcuteT imeHi M. M. iparomaHosa (m. Kuis, YKpaiHa)
ivandzyurii@gmail.com

TuncknadHUx8pooOHeHUx8ao cepysa300HOWMYHOYKOBO (i3i0n02i€r KiHiYHO Mo8'a3aHuUli3 4iaHO30M, 03HAKAMU
HU3bK020 cepyesozo sukudy abo cepuesoro HedocmamHicmio. llaniamusHe niKy8aHHA Yiei cknadHoi ¢hizionoaii
3a38u4ali 8K1OHYAE MpuemanHy npouedypy, Wo 3a8epuyemscs momasbHUM Ka8arnya6MOHAN6HUM AHACMOMO30M
®oHmeHa. [lsoHanpasneHuli KABaANyA6MOHAAbHUU GHACMOMO3 € YaCMUHOK 2eMOOUHAMIYHOT KOpeKyil 8podxceHuUx
8a0 cepuys 3 pizionoeiero €OUHO20 WAYHOUYKA. Memor pobomu 6ys0 npogedeHHA pempocrneKmueHo20 aHanMizy
nayieHmie 3 €OUHUM WAYHOYKOM Cepus, AKUM BUKOHAAU O80HANpPsseHuUll KasarnysanbMOHAAbHUU aHACMOMO3,
BK/1H0YA 04U 3MIHHI, Nos’a3aHi 3 nepedonepauiliHoto, iHmpaonepayiliHoo ma nicasonepauiliHow 3ax80pto8aHICMI0
ma cmepmuicmio. 3 1996 p. no 2022p. e AY «HayioHanbHUl iHcmumym cepuyeso-cyOuHHoI xipypeii im. M.M.
Amocosa HAMH YkpaiHu» sukoHaHo KA y 104-x nayieHmie 3 eQUHUM wayHo4YKom cepusa. OCHOBHUM MemMooom
diaeHoCmMuKu y 8U3Ha4eHHi 8adu ma ouiHKu 6e3nocepedHix i 8iddaneHux pe3ysbmamis b6yno exokapdiozpagiyHe
obcmexceHHA, ma 30HOYBAHHA MOPOXHUH cepysa. Ceped nponeposaHux nauieHmie Halyacmiwe 3ycmpivyasca
€0UHUU WyHO4oK cepys no nisomy muny 51% ma no 3amiwaHomy muny 40%. locnimaneHa nemansHicms cepeo ycix
npooneposaHux nayieHmie cknana 1,9%, e nepwil epyni 1 (2,3%) nemaneHuli sunadok, ma 1 (3,3%) nemanoHuli
sunadok ceped nayieHmis Il 2pynu. OKpim 8idcymHboi nemasnbHocmi ceped nayieHmis Il 2pynu siomivanu Halibinbw
bnaezonpuemHuli iHmpa ma nicnaonepayitiHul nepebiz, HaliMeHWy KinbKicmb YCcKAAOHEHb 8 2pynax MnopPi8HAHHAA.
3Ha4HO HUxXYul cepedHili NOKa3HUK cucmemHoi camypayii npu sunucyi y nayiimis Il epynu 82% no 8i0HoweHH
0o dimeli iHwux epyn. KniHiyHul echekm sukoHaHHA [IKITA 0ae xopowi 6e3rnocepedHi ma 8iddaneHi pe3yabmamu Ha
8CiX emanax AiKy8aHHA, asne 3HA4YHO Kpaw,i pesyabmamu rnpu 8UKOHAHHI onepayii 8 nepiod paHHL020 Ma nepuwoz0

oumuHcmea.

Knwuoei cnoea: epodxceHi sadu cepus, €OuHUl wWAYyHOUYOK cepys, 36i0HeHuli nezeHesuli KpPOBOM/UH,
0s8oHanpassaeHuUll KA8AysbMOHAAbHUU AHACMOMO3, 2eMOOUHAMIYHA KOPEKY,if.

38’A30K nyb6nikauii 3 nnaHOBMMM HAyKOBO-goOCNig-
HMUMK poboTamum.

[aHa poboTta € dparmeHtom HAP «femoamnHamiuHa
KOpeKLia B Xipyprii Bpoa*KeHux Bag, cepua». [eprKas-
HWI peecTpauiiHmii Homep: 0121U110645.

Bcryn.

CepepHAa 4acTOTa HAPOAKEHHA NALIEHTIB 3 BPOAKE-
HUMK Bagamm cepua (BBC) konmsaeTbea Big, 7 oo 9 Bu-
naakis Ha 1000 HapoaKeHux Kusumu [1]. Malixke y 8%
nauieHTis 3 BBC AiarHOCTyeTbCcA aHATOMIYHI BapiaHTH,
L0 NpM3BOANTb A0 PYHKLiOHANbHOI ¢isionorii eguHoro
wnyHouka (ELWW) [2]. Y 1699 poui Chemineau Bnepuie
onucas cepue naoga 3 A4BOMA Nepeacepaamm i EAMHUM
LWTIYHOYKOM, OA4HAK AYMKM npo disionorito manoro Kona
KpoBoobiry 3apoannnca geuwo paHiwe. B 1628 poui B
cBOil poboTi Binbam Mapeen (William Harvey) getans-
HO OnucaB HacoCHY ¢YHKLto NpaBoro wayHouyKka (ML)
i 4OAATKOBY BCMOKTYBA/IbHY 34aTHICTb JIereHb, Wo npu-
3Be/I0 A0 NOABM NOCTyNaTy, Wo B nepdysii nereHb mae

BUpillanbHe 3HaveHHs He Tinbky ML [3]. Y 1842 poui
Magendie po3pobuBwK ABOICTUI NPUHLKUN NereHeBo-
ro KpoBOOGIry BBaKaB, LLO PO3TATHEHHSA NereHb Cnpu-
A€ 04HOYACHOMY MPUTOKY KPOBIi i KNCHIO Yy fiereHi. Tun
CKNAgHUX BPOAKEHUX Ba cepua 3 ¢isionorieto ELL Kni-
HiYHO MOB’A3aHMM 3 LiaHO30M, 03HAKaMM HU3bKOTO Ccep-
LueBoro Bukuay abo cepuesoto HegocTaTtHicTio (CH) [4].
CermeHTapHUM, NOCNIAOBHUI NiAXia, L0 BUKOPUCTOBY-
€TbCA ANA aHANi3y Ta KaTeropusauii Bag cepus, 6escym-
HIBHO, NOKPaALWMB AiarHOCTUKY Ta KnacudikaLito cknag-
Hux BBC. De la Cruz i Van Praagh Bnepuwe nigkpecanau
nepesary po3rnagy aHoMasiin cepua 3 nornaay nepega-
CepAHOro, WAYHOYKOBOTO Ta apTepiasibHOro KOMMNOHEH-
TiB, NPOTE, Ha Haly AYMKY, NepeBarn CUCTEMATUYHOI
KaTeropm3auii Ta KAiHIYHOro 3acTocyBaHHA MatoTb byTH
NPUNUCcaHi 0 aHMINCbKOI WKoM AHAEpPCOHa Ta cniBpo-
6iTHMKIB [5]. Y 1984 poui Anderson et. al. BBiB TepmiH
OAHOLW/YHOYKOBE aTPiOBEHPUKYNAPHE 3'€AHAHHA ANA
onucy cepaelb, y Akux obuasa BxigHi otBopu (BigKpuTi
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Tabnuua 1 — Po3nogin nauieHTis no aiarHosax (n=104)

CbKUKX gocnigHukis C. Carlon, P. Mondini i R.

AiarHos

de Marchi [11]. Micna BeNUKKX AOCAiAMKeHb
obxoay npasoro cepuda y 1958 p. W. Glenn

KinbKictb
nawuieHTIB

E€ANHNIA LINYHOYOK cepua no nisomy Tuny «Left type»

6yB nepLumm B MNiBHIYHIN AMepuLi, XTO ycniw-

EWC. IMBC. Atpesia TK. CteHos3 JIA. AMLM. AMMM.

HO BUKOHaB O,D,HOHaﬂpaBIIEHMlz KaBanyanbmo-

ELWC. NMBC. Atpesia TK. CteHo3 JIA. AMIIM.

Ha/IbHWUI aHAaCTOMO3 7-MW PIYHOMY X0MYUKY.

€LLIC. MBC. Atpesia TK. AMIM.

JocBin BUKOHaHHA aHAaCTOMO3Y KiHelb B BiK

ELWC. IMBC. Atpesia TK. CteHo3 JIA. TMC. AMII.

Mi>X BEPXHbOIO MOPOXKHUCTOK BEHO i npa-

ELWUC. IMBC. Atpesia TK. Atpesia JIA. MLLNM. BATI.

BOIO JIETEHEBOK apTepielo, npeacTaBaeHUin

ELLC. rNBC (TK, NLU, /IA). A-TMC. CNA.

Haller et. al. y 1966 pouj, L0 A03B0OAMA0 BNPO-

Situs inversus. JliBokapgia. EWC. IMBC. KTMC. C/1A. AMMMN.

BaAnTM B npakTuKky OKMA cnoyaTKy B AIKOCTI

EWC. TMC. ABCA. CNA. AMTIN -1.

OCTATOYHOro eTany naniaTMBHOrO NiKyBaHHA,

€AVHUIA LUNYHOUYOK cepua no npaBomy Tuny «Right ty

pe»

a NoTiM y BUIALI NPOMIXKHOrO etany remo-

EWC. TMC. Atpesia MK. AMTIMM. CteHo3s J1A.

OVHamivHOT Kopekuii [12]. TpuBanuit yac npu

[ekcTtpakapgia. ELIC. TMC. Atpesia MK. AMIMM. CteHo3s J1A.

BPOAMKEHUX aHOManisx cepua 3 ¢isionorieto
€LLl BMKOHYBANCA TiIbKN CUCTEMHO-/IEFEHEBI

ELC. TMC. ABCA. lnonnasia J/ILW. AMMMN. CteHo3 J1A.

QHACTOMO3M, 3BY)KYBAHHA NereHeBoi apTepil

EWC. TMC. Tinonnasia MK. MBMC Big MW. Atpesia JIA—1| Tun.

RINN|D

€EAVHUIA LWNYHOUYOK cepua no 3miwaHomy Tuny «Mixed type»

i Nnpoueaypu 3 YacTKOoBMM 06X040M NpaBumXx
Bigainis, y surnagi AKNA Ta iHWKx horo Bapi-

EWC. TMC. AMIMMN. CteHos J1A.

N
(S}

€WC. NBMC sig MW tnn TMC. AMIMM. CteHos JIA.

aHTiB, Nnoku B 1968 p. F. Fonten, E. Baudet He
3aMNponOHYBaIN KOHUENLiI0 CTBOPEHHA KPO-

[ekcTtpakapgia. ELWLIC. TMC. ABCJ. C/A.

BOObiry 3 NnoBHMM 06X040M NpaBuUX BiaAinis

letepoTtakcia. ABCA. MBMC sig MW tun TMC. CteHo3 J1A.

cepuA, AKa BiAKpWMAA HOBY epy B KapAaioxipyp-

[ekctpakapaina. EWC. L.TMC. ABCA. CteHos3 JIA. AMIMM.

rii [13]. AMepurKaHCbKi Kapaioxipyprv Ha Yoni

ELIC. KTMC. NBMC Big JILL. CtreHo3 J1A.

M.A. Salima y cBoiit po60Ti AOBENM WO Y Npo-

[ekctpakapgia. EWC. TMC. Atpesia JIA = Il Tun.

NIN|ININ WU

LLeci poCTy AUTUHM KiNbKiCTb KPOBI, WO npu-

EWC. ACBA. TMC. CreHo3 J1A. Cris-cross Cor.

1 TiKae i3 cuctemun BIB, 3miHIOETbCA. TakK, y HO-

Npumitku: MMBC — rinonnasia npaswux Biaginis cepua. TK — TpucTynKkosuit kKnanax. /1A
— nereHesa apTepia. TMC — TpaHCno3uLia marictpanbHux cyauH. MBMC — noagitHe

BiAXOAKEHHA MariCTPanbHUX CYAMH.

UM Hi) cNpAMOBaHI NepeBaXHO A0 OAHOr0 AOMIHAHT-
HOTO LWAYHOYKa. Mig TepmiHOM «dyHKLiOHaNbHO OAHO-
wnyHouykose cepue» Anderson RH et. al [6], 06’eaHanu
Pi3Hi aHAaTOMIYHI BagM PO3BUTKY, AKI XapaKTepuU3yHoTb-
€A TUM GaKTOM, LLLO OAMH i3 ABOX LUYHOYKIB HE MOXKe
niaTPMMYBaTU nereHeBui abo CUCTEMHUA KpoBOOGIT
YHaCNiAOK MiHiaTIOPHUX PO3MipiB U PyHKLUIT gediunTy.
Y uMX BMNAAKax WAYHOUKM He MigaatoTbesa 6iBEHTPUKY-
NAPHIN NAacTULi, | MOX/IMBA PEKOHCTPYKLIA Nvwe no
LNSAXY O4HOTrO WAyHouKa (Fontan procedure).

Lo meTtoais xipypridHoi KopekKuii BBC Hanexkatb
paAuvKanbHa onepauia abo ABOLIYHOYKOBA KOPEKLis
(biventricular correction) Ta/abo noetanHa naniaTuBHa
OLHOLJTYHOYKOBA reMoAMHamivyHa cTpaTeria 3a MeTo-
nom ®oHTeHa (Fontan procedure) y naujieHTis 3 ¢isiono-
rieto ogHownyHouKkosoro cepua [7, 8]. Mpu norpaHuy-
Hin mopdonorii 3a paxyHok rinonnasii abo guchyHKu,T
ML HeMOXMBO BUKOHATU pagMKanbHy KOPEKLLito, TOMy
a/IbTEPHATMBOK OAHOLLYHOYKOBOTO LUAAXY MOXKe 6yTh
MeToA, MiBTOpPaL/lYHOYKOBOI KopekKuii (one and half
ventricle repair) [9, 10]. [BoHanpaBneHW KaBany/b-
MOHaNbHWIN aHacTomos ([KMA) e yacTuHO remoamn-
HaMIYHOI KopeKu,ii cknagHux BBC 3 o4HOLWNYHOUYKOBOO
¢isionorieto, Npy popmyBaHHI AKOro 34iACHIOETLCS Bia-
BeJeHHS KPOBi B /lereHeBy apTepito TiIbKM 3 BaceinHy
BEPXHbOI MOPOXKHUCTOI BeHU (BMB). Ponbapg y 1948
poui Bneple ycniwHo o6ililoB NpaBuii LWIYHOYOK CO-
6aKM LWAAXOM aHAaCTOMO3Y BYLLKA NPaBoOro nepeacepan
3 NPOKCMMaNbHO NepeB’A3aHOI0 /IereHeBo apTepieto
(NA). Takum 4MHOM, 3apoamnacsa KoHuenuia onepawii
noainy UMpKynauii y nauieHTis 3 ¢yHKLiOHANbHO O4HO-
LIYHOYKOBOK aHaTomielo cepua. Y 1951 p. KoHuenuis
KaBOMYy/IbMOHANbHOTO CroayYyeHHA Byna ekcnepumeH-
TaNbHO po3pobieHa i BMpOBaAMKeHa rpynoto iTanin-

BOHaAPOAKEHMX BOHA CTaHOBUTb 49% 06’emy
LMPKYOKOYOI KPOBI, Y AiTein Bikom 2,5 poky
pocarae 55%, a nisHiwe 3 po3BUTKOM AUTUHU
NOCTYNOBO 3MEHLUYETbCA i Nicia 6 PoKiB cTa-
HOBUTb 35% [14], TOMY HM}KYE HaMM NPOBEAEHUI PO3-
NOAIN NALLEHTIB 3ri4HO JAHOro NPUHLUMNY.

MerTa gocnigKeHHs.

OUuiHMTK nepionepaLifHi XapaKTEPUCTUKKN NALEHTIB
3 EANHMM LUYHOYKOM cepun, besnocepeaHi Ta Bigaa-
NleHi pe3ynbTaTv nicnsa ABOHANPaB/AEHOro KaBany/ibMo-
Ha/IbHOrO aHAaCTOMO3Y.

06’eKT i meTOaU AOCNiAXKEHHA.

3a nepiog 3 1996 p. no 2022 p. 8 Y «HauioHanbHWI
IHCTUTYT cepLeBO-CyauHHOI Xxipyprii im. M.M. AmocoBa
HAMH YKpaiHn» npoBefeHO MPOMIXKHWIA eTan remo-
OMHamiIYHOI KopeKLUii y 104-x nauieHTIB 3 EANHUM LWAY-
HOYKOM cepuA. Po3nogain nauieHTiB 3rigHo Knacuoikauii
Anderson RH et. all nokasaHi B Tabnuu;i 1.

MauieHTiB Yonosiyoi ctati 6yno 62 (60%), *KiHoYOI
— 42 (40%). MegiaHa BiKy MaUieHTIB HA MOMEHT one-
pauii cknana Me = 36 mic. [3; 420]. B 3anexHocCTi Big,
ocobnnBoCTE reMoAMHAMIKM Ha JorocnitanbHoOMy
eTani NpoBOAMAWM 3ax04M, HaAMpaBAeHi Ha KOpeKLito
BiAXWNEHb, BUK/IMKAHNX apTepiasibHOO FiMNOKCEMI€erD Ta
HU3bKo nepdysieto. Bcim nauieHTam nepeg onepau,i-
€10, iHTpaonepaLiiHo Ta y nicnsonepauiiHomy nepioai
BMKOHYBA/AW 3arasibHOK/iIHIYHI, BioximiuHi, 6aKkTepiono-
riYHi AOCNiAXKEHHA, 3aNUCyBaIN eNleKTpoKapaiorpadito,
BUKOHYBANN peHTreHorpadito opraHiB rpyaHoi KAiTUHM
B Npsamii npoekuyii. OCHOBHMM MeTOAO0M AiarHOCTUKM Y
BM3HAYeHHi Baan Ta OUiHKM be3nocepedHix i Bigaane-
HUX pe3ynbTaTiea byno exokapaiorpadiuHe (ExoKr) ob-
CTEXKEHHA, Ta 30HAYBAHHA NMOPOXKHMH CEPLA.

Bcix nauieHTiB noginnamM Ha Tpu BiKOBI rpynu: I-rpyna
0o 2,5 pokiB 44 nauieHTta (42%), Il — rpyna Big 2,5 Ao
5-Tn pokis 30 naujieHTiB (29%), Il — rpyna cTtapwe 5-Tv
pokiB 30 nauieHTiB (29%), Wo6 AKiCHO OUiHUTM Nepwuo-
nepavuinHi, 6esnocepegHi Ta BigaaneHi pesynbratm ann

144

ISSN 2077-4214. Bichuk npo6nem 6ionorii i meguuyunn — 2022 — Bun. 4 (167) / Bulletin of problems in biology and medicine — 2022 - Issue 4 (167)



KNIHIYHA TA EKCMEPUMEHTA/IbHA MEAULMHA / CLINICAL AND EXPERIMENTAL MEDICINE

BM3HAYEHHA ONTMMasbHOI TaKTUKM Ta
TEPMIHIB ONepaTMBHOrO BTPYYaHHS, Mo-

NaLui€eHTIB rpyn NOPiBHAHHA

Tabnuusa 2 — leHAepHi Ta aHTPONOMETPUUHI AaHi

nepeaxXXeHHA MOXAUBUX YCKNaAHEHb. I rpyna Il rpyna Il rpyna P value
FgH,a,ngi Ta aHTpOI'IOMETpVIHH! AaHi na- MoxkazHuk (n=44) (n=30) (n=30) = v u* =
LiEHTIB 3 3a3Ha4YeHHAM MmegiaHu Me, inoua 17 (39%) 9 (30%) 16 (53%)
() 0 0
iH.; . i CraTtb < 0,05 |< 0,05
E)“I’_‘I'er’a L'I?I?F':;B]ezem;”f:sggz'fz”ﬂHH” Ao wonosiva| 27 (61%) 21 (70%) 14 (47%)

[Lns BUBOPY TaKTUKM Onep.aTVIBHoro Bik, mic. 15 [3; 30] 48 [31; 60] 126 [72; 420] |<0,05 |<0,05
fikyBaHHA Y BCIX AiTeid niA Yac npose- Maca Tina, Kr 10 [6; 13,8] 14,5 [11; 19] 27,7 [11,8; 63] | <0,05 |<0,05
penHa ExoKl BuB4anu mopdonoriio Ta 3picT, cm 76,5 [56; 98] 100 [80; 118] |144,5 [106; 182]| < 0,05 |< 0,05
KIHETUKY CTPYKTYP Cepus, BUMIptoBau BSA, m2 0,49 [0,29; 0,65]| 0,65 [0,5; 1,28] | 1,07 [0,6; 1,80] | < 0,05 < 0,05
p03MipM KiHLLEBO-,CI,iaCT0;1iLIHMVI 06’em MNpuUmiTkKN: * — pi3HULA CTAaTUCTUYHO 3Hadywa Ha piBHi p<0,05 (t-kpuTepiit CTblogeHTa),

’ (* nopiBHAHHA MiK | i Il rpynamum); (* * nopisHAHHA mix |1 i Il rpynamm ).

€aAnHoro wnyHouka (KOO ELU), dpak-
Lito BUKMAY EAMHOrO LWAyHo4YKa (OB €ELLU), KiHueBo Aaia-
cToniyHuni iHaekc (KA4l), yaapHuii 06’em eguHoro wny-
HouKa (YO €ELU), xBUAUHHMIA 06’em KpoBoobiry (XOK),
po3mipu KnanaHis, ctoBbypa Ta rinok J1A, ouiHtoBanu
0co6/MBOCTI  remogMHamiku. BpaxoBytoum MNOEAHAH-
HA MHOMWHHUX CcKnagHux BBC, ana 6inblw TOYHOro
BMBYEHHA ocobamBocTeli remoguHamiku y 87 (84%)
NaLli€HTIB TPbOX TPyn BWKOHA/AW KaTeTepusaLliio no-
POXHWH cepusa A0 onepauii. BumiptoBanan Hacu4yeHHA
KpoBi Ta TUCK y BIB, nereHesilt apTepii i BeHax, npa-
BOMY i fniBOMy nepeacepgAax Ta aopTi. femogmHamika
iHWux 17 (16%) nauieHTiB Byna LinKoM 3po3ymina 3a-
BAAKM Exo-KI' pgocnigrKeHHo, TOMy BOHM KaTeTepw-
3auii He noTpebysanu. [emoamHamiyHi ocobamsocTi
NaL€HTIB BCiX BIKOBMX rpyn i3 3a3HayYeHHAM MefjiaHu
Me, [miH.; maKc.] nMokasHUKiB g0 onepaLii HaBeAeHO B
Tabnuu,i 3.

Mpu ouiHOBaHHI  goonepa-
LiMHOT reMofnHaMiK1M 3BepTa€e Ha
cebe yBary 3HUMKEHWN MOKa3HUK

PiBHi, NiABULLUTN OKCUTEHALLIO KPOBIi, BUBECTU XBOPOro
3 KPUTUYHOTO CTaHy. B 3aneXHOCTi Bif, TMNY nereHeBoro
KPOBOTOKY MepLUMi1 eTan onepaTMBHOIO BTPYYaHHA BiA-

pi3HABCA.

3i 3HUKEHUM NlereHeBUM KPOBOTOKOM Ta LLiaHO30M
B nepuwi MicsLi *KMUTTA 6yna BUKOHaHa onepauia cuctem-
HO-/IereHeBOro aHacTtomosy B nepiog 3 1 4o 3 micauis
XUTTA, a came: bnenoka-Tomaca-Tayccira (R(L)MBTSh)
3 LOMOMOTo0 NoiTeTpadTop-eTUIEHOBOIO CYAMHHOMO
npotesa @ 3,5-5,0 mm y 41 (39%) aiTeit, ueHTPaNbHUI
aHacTomos y 2 (2%) aiten. MepeniyeHi WyHTN 403BONS-
I0Tb TMMYACOBO 3MillyBAaTU CUCTEMHWUIN Ta JiereHeBui
KpoBOTiK. pu rinepsonemii nereHeBOro KPOBOTOKY Ta
HaABHOCTI lereHeBoi rinepTteHsii, abo ana ii nonepea-
XeHHA y 12 (11%) nauieHTis y BiLi Big 3-x micauis go 1
POKY BMKOHaNM 3BYKyBaHHA JIA TKAHWMHHOIO CTPIYKOH,
OOBXMHY TiCbMM BM3Hayanu no metogy Tpacnepa. Y

B rpynax nopiBHAHHA

Tabnuua 3 — floonepaLiiiHi NOKa3HMKKU reMoguHaMIiKK

OB €W — Me=55% [48; 72], Ta BU-

COKUM THcKk B NIA — Me = 15 mm MoKasHuK | ryna LT TR P value
L (n=44) (n=30) (n=30) —T
pt.cT. [10; 24] y naujeHTis Il rpynu,
WO B NOZA/bLIOMY MaE Baromwuit Exo-Kr
BNAMB Ha nepebir nicnsonepauii- | KOO ELL, ma 48 [7; 106] 69 [21; 95] 126 [40; 253] |<0,05/< 0,05
HOTO NEPIOAY, Ta KINBKICTL YCKNAA™ | w0y pp/m? 102 [11; 210] | 108 [35,5; 153] | 109 [46,5; 164] |< 0,05 0,14
HEHb, Ha BiAMIHY Bif, rpyn paHHbO-
ro i NepLIOro AUTUHCTBA. YO, mn 25 [9; 46] 43 [18; 53] 62,5[22;121] |<0,05<0,05
Ha porocnitanbHomy —eTani | ®BELL, % 59 [30; 78] K60 [52; 86] |55 [48; 72] | 0,19 |< 0,05
MPOBOANAN  3aX0AM, CNPAMOBAHI | xoc, n/xe 3,22[1;6,3] | 5I01,854] | 445[2,3;9,6] |<0,05<0,05
Ha KOPEKLit0 BiAXMNEHb, 3YMOB- - - -
NeHUX apTepianbHOlo  FinoKcemi- 30HAYBaHHA NOPOXHUH cepus 3 aHrioKapaiorpadieto
€0 Ta HU3bKol nepdysieto. Onsa | Tuck s MM, mm pr.cT. 6[2; 15] 4[1; 15] 6 [1; 16] 0,09 0,19
SMILYBAHHA NIETEHEBOTO Ta CUC- | sat 0,8 MM, % 68 [45;88] | 68,5 [63;85] 74[60;86] | 0,21 | 0,07
TEMHOro KpoBOoObiry y naujieHTiB
. . Tuck B /M, mm pT.CT. 4,5(2;9] 41[1;12] 7(1;13] 0,12 | 0,09
3i 36igHEHMM JlereHeBUM KpOBO-
TOKOM 0608B’A3KOBOID BBarkaemo | Sat O, s /N, % 92 [72; 98] 93,5 [82; 100] 97 [74; 99] 0,16 | 0,11
iHdy3ito npoctarnaHguHy E1 (Ba- | Tuck e Aopri, 90/50 95/55 100/62 <0.05005
30MpocTaHy, asbMpocTaHy) y 4030 | MM pT.cT. [65/30;115/80]|[75/30;135/100]|[70/40;140/100]| ~ ’
0,01-0,1 mKr/Kr/xs 3 meTolO nia- | Cucremua Sat 0,, % 74,5 [60; 90] 80 [71; 98] 80 [60; 94] 0,12 | 0,32
TPUMAHHA  GYHKUIOHYBaHHA BATT. [Tr o o 10[3; 22 12 [3; 17 15 [10; 24] < 0,05]< 0,05
[lnAa nokpalaHHA cTaHy Ta cTabi- MM P 10 (3 22l 1213 17] A5 10,241 <0, ’
. . . 0 . . .
nizauii y 11(10%) MastoKis nicns SatO,B /1A, % 73,5 [50; 90] 78 [65; 93] 79 [69; 90] <0,05| 0,14
HapOAKEeHHA 3 aTpesieto 0gHOro 3 | YCC, xe 126 [100; 150]| 100 [80; 133] 89 [40; 112] |<0,05/< 0,05
nepeacepaHO LWYHOYKOBUX Kia-
peaceps yH na- [ q /q, 034 052 < o038 <005k005
naHiB Ha goonepauiiHomy eTani 3a - - -
HaABHOCTI PECTPUKTUBHOIO MiXne- 3aranbhuit ananis kposi
peacepAHOro CnofyyeHHs BUKOHY- | Femorno6iu r/n 152 [95; 230] | 174 [140; 248] | 187 [122; 253] |<0,05| 0,08
Banu npoueaypy 6anoHHOT aTpio- | Epurpouuty x 1012/n 5,3[3,7;9,9] | 5,6[4,3;71] 6,1[4,2;9,7] | 0,1 |<0,05

centoctomii (ACC), Aka Ao3BOAUNA
MOKPALLMTA 3MillyBaHHA Ta LUYH-
TYBaHHA KPOBi Ha nepeacepaHomy

MpuUMiTKU: * — Pi3HMLA CTAaTUCTUYHO 3HaYyLWwa Ha piBHi p < 0,05 (t-kpuTepiit CTblogeHTa), (* nopis-
HAHHA MiX | i 1l rpynamu); (¥ * nopisHAHHA mix Il i Il rpynamm ); YCC — yacToTa cepuesBux CKopo-
yeHb. Sat O, — caTypaLia KUCHIO. Qp/Qs— nereHeBo/cUCTEMHUM KoediLieHT.
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Tabnuusa 4 — IHTpaonepauiiiHi NOKa3HUKK B rpynax NOpPiBHAHHA

XBOPWMX, 4BOBIYHWI y NpaBy i niBy

rinku J1A «Bilateral Bi-Di-Glenn»

I rpyna Il rpyna Il rpyna P val
MNokasHuk (nﬂ4) (nzgo) (n=p3Y0) i y 11 (11%) xBopux B AKKMX Byna
ofaTkoBa NiBOCTOPOHHA BIB.
TpusanicTb onepauii, xs (240 [150; 450p£230 [120; 300P[270 [150; 720P| 0,18 |<0,05 @gcix 104-x (100(;) najenTie
- (o)
Nepgysin, x8 74 (32; 1691 (68 [28; 1201 0|82 [31; 3001 | 0,09 |<0,05| [IKMA BUKOPUCTOBYBANM B AKOCTi

MepeTnckanna aopT, g (5. 501 K 5 [2;45] |15 [5; 109] | <0,05 | <0,05 | €TANHOT 4acTKOBOI remoavHamiu-
X8 HOi KopeKujii nepes TOTafbHUM
LBT BB, mm pT. CT. 13 [8; 19] 12 [6; 16] 12 [7; 16] 0,15 | 0,27 KaBany/bMOHabHUM aHaCcTOMO-
LIBT HMB, mm pT. CT. 7[3; 15] 7[4;12] 7[5; 18] 0,32 | 0,1 | 30m (Fontan procedure). IHTpao-
Cuctemua Sat Oz, % 85[70;97] | 86[70;99] | 86[60;97] | 0,19 | 0,25 | MEPAUiAHI MOKA3HUKM HaBeleHi
MpUmiTKK: * — Pi3HULA CTAaTUCTUYHO 3HaYyLa Ha piBHi p < 0,05 (t-kpuTtepiin CTblogeHTa), (* nopis- B Tabuui 4. X
HAHHA Mix | i 1l rpynamu); (* * nopisHanHa mix 11 i 11l rpynamu); UBT — LeHTpaNbHN BEHO3HMI TUCK. ®apmakoxonogosy KapAal-

HIMB — HMXHA NOPOXKHMCTA BEHA.

AiTeN 3 HOPMANbHUM IereHEBUM KPOBOMJAMHOM nep-
woto onepaujieto bys AKMNA.

CTaTMcTMYHy 0BbpobKy MpoBeseHO 3a AOMNOMOroH
nporpam Microsoft Excel 2016, IBM SPSS Statistics
21.0, GMDH Shell DS. 3aneHo Bifg OTPMMaHUX pe3y/b-
TaTiB BMKOHAHO PO3PaXyHOK CepeaHbOro 3Ha4YeHHs,
CTaHOAPTHOrO BiaxuUneHHA Ta megiaHn. KinbKicHi aaHi
OLLiIHIOBANW LWIAXOM BU3HAYE€HHA YacTOTU O3HaK Ta Bia-
COTKa Bif 3arasnbHOi KiNbKOCTI cnoctepexeHb. [na Bu-
3HAYeHHA AOCTOBIPHOCTI BiAMIHHOCTI CTaTUCTUYHMX MO-
KasHMKiB (p) 3acTocoByBanu t-kputepilt CTblogeHTa. AK
noporose 3HaYyeHHA ANSA NPUUAHATTA abo BigXMNEHHSA
HY/NbOBOI FiNOTE3M NPUIAHATO 3HaYeHHA p<0,05.

Pe3ynbratu aocnigyKeHHs.

locniTanbHa NeTanbHICTb cepepn, ycix npooneposa-
HUX NaujieHTiB cknana 1,9%. Y paHHbomy nicnaonepa-
uinHomy nepioai Bigmiyasca 1 (2,3%) netanbHuin BMNa-
[LOK cepep, nauieHTis | rpynu B pesyabTtati roctpoi CH, Ta
1 (3,3%) netanbHuUit BUNaZoK cepen nauieHTis Il rpynuy,
ae iHPeKLUiMHUIN YNHHMK NPUBIB A0 PO3BUTKY CEMNCUcy,
CH, anxanbHoi HegocTaTHocTi (4H), noniopraHHoi Heao-
cratHocTi. Cepepg, nauieHTis |l rpynm netanbHUxx BuNaa-
KiB He cnocTepiranun. Bci onepauii ¢opmyBaHHAa AKMNA
BMKOHYBa/NN Yepes cepeuHHy CTePHOTOMIO B yMOBax
WTY4HOro KpoBoobiry. Bukopuctanu tpu mogudikauii
[OKNA: 8 npasy rinky JIA «Bi-Di Glenn right» —y 90 (86%)
XBOpux, B niBy rifiky JIA «Bi-Di Glenn Left» —y 3 (3%)

Tabnuua 5 — MichsonepauiiHi NOKa3HUKK B rpynax NOpPiBHAHHA

onnerito 3actocosyBann y 44
(42%) Bunagkis pna nnacTmu-
HUX onepaLin B BigHOWeEHHI A-B KnanaHiB Ta BUKOHaH-
HAa ACC. Bsaskaemo poswupeHHs Ta/abo dopmyBaHHA
nedbekTy mixnepeacepaHoi neperopogku  (AMIMN)
060B’A3KOBOIO NPOLEAYPOIO Y NALLEHTIB 3 aTpesieto oa-
HOTO 3 NepeAcepAHO LYHOUYKOBUX KNaNaHiB i pecTpuK-
TMBHOIO MIM, TOMY WO OCTaHHIN € EAMHMM OTBOPOM
O1A BiABeAeHHA KPOBi 3 nepeacepan Yepes 3apoLLeHunit
KnanaH. Takox 43 (41%) nauieHTam AKMM nonepeaHbo
6yN10 BUKOHAHO CUCTEMHO-NIEreHEBUI aHAaCTOMO3 Mpo-
BE/IN MOT0 3aKpUTTA, @ ANA nonepeaKeHHA aedopmadii
rinok J1IA B MicCLii aHAaCTOMO3y 3 POCTOM OUTUHU BUKO-
Hanw ioro BigcivueHHA. Y nauienTis Il rpynu sigmivanu
HaliMeHLLy cepeaHio TPUBANICTb onepaLii 3 meaiaHoto
Me =230 xB [120; 300], Tp1BanicTb WTY4YHOrO KPOBO-
06iry Me = 68 x8 [28; 120], Ta 4ac nepeTUCKaHHA aopTH
Me =5 xB [2; 45], aki BigpisHAAMCb Big, rpyn NopiBHAH-
HA Ta BYNM CTAaTUCTUYHO AOCTOBIPHUMM, LLO MOMK/IMUBO
B MOZANbWIOMY BMJMHYAN HA YacC WTYYHOI BEHTUAALI
nereHb, nepebyBaHHsA y BigAiNeHHI peaHimaLii i iHTeH-
CMBHOI Tepanii, KiNbKiCTb YCKNagHEeHb Ta NnepebyBaHHA B
cTauioHapi. CTaTUCTUYHO AOCTOBIPHMX BiAMIHHOCTEM No
LUBT Ta cuctemHili caTtypauii iHTpaonepauiiMHo He Big-
mivanu. JaHi nicnsonepauiiHoro nepioay HasedeHi B
Tabnuui 5.
3BepTae Ha cebe yBary 3Ha4YHO HUXKYA, CTATUCTUY-
HO gocToBipHa TpmBeasicTb LUB — Me = 3 roa. [1; 42],
nepebysaHHA y BPIT — Me
= 76 roa. [42; 192], nepe-

6yBaHHA B cTauioHapi Me
I rpyna Il rpyna 11l rpyna P value .
MoKasHuK (n=44) (n=30) (n=30) _ _ =19 pi6 [10; 99], cepeaHs
] ] ] 1033 CMMMNaTOMIMETUYHOI
LIBT BIMB, MM pT. cT. 111[7; 19] 11[5; 17] 11[7;17] | 0,13 | 0,18 miaTonmKm Me = 5 mKr/kr/
LLBT HMB, mm prT. cT. 8 [5; 11] 7 [6; 11] 8 [6; 13] 0,09 | 0,21 roauHy [1[5[ 15] Ta ii Tpu-
Cuctemua Sat Oz, % 84 [75; 97] DK 86 [70; 94] D82 [74;92] O| 0,41 | 0,36 | BanicTb Me = 48 roa. [5;
TpusanicTs LB/, rog. 5[1; 118] @1; @@1; 4D <0,05|<0,05 120], 3a[_aana TpuBanicTb
: ekcygauii Me = 48 roa. [4;
Ekcyaauin, ma/kr Ha 1 goby @[3;@@3,& 27 @Z,Z; 38] < 0,05 <0,05 144] y naujeHTis Il BikoBOI
Ekcyaauin, ma/kr Ha 3 goby 3,9[0,9; 18] 3,4[1,1;19] 2,6[0,3;10] | 0,09 | 0,12 | rpynu NO BiAHOLWEHHIO [0
Ekcyaauin, ma/kr Ha 5 goby - 9 [2; 20] 6[1,8; 42] - <0,05 IHUJM_X rpyn, Z(Ol-la 3HaLIHV'I§
- BIAMIHHOCTEN B I'IO,CI,06OBIM
EKcyzauis, BCboro rog, 48 [24; 264] 48 [4; 144] 72 [24;240] |<0,05|<0,05 eKcyaauji He cnoctepiranm.
Mepe6ysanHa y BPIT, roa. 92 [6; 288] (76 [42; 192] 96 [48; 240] O < 0,05 | < 0,05 HeycknasHeHuii nepe-
Mepebysanns & cTauioapi, 4i6 20 [7; 52] 19 [10; 99] 25 [8; 102] | 0,17 |<0,05 6'[ PaHHbOTO nic1AoNepa-
- LiMHOro nepiogy cnocrepi-
CMMNaTOMIMETUKN, MKI/Kr/roa. 51[0,5; 12,5] @,S, @@2, 1D 0,21 | <0,05 ranu y 76 (73%) naujenTis.
CumnatomimeTukm, scboro roa. | 4819; 168] (48 [5; 120] D[54 [11; 1211>(< 0,05 | <0,05 | IHwi 28 (27%) naLjieHT BCiX
locniTanbHa NeTanbHiCTb, % 2,2 - 3,3 - - rpyn: | pyna 11 (10%) naui-

NpUMITKK: * — Pi3HWMLA CTATUCTUYHO 3HavyLWa Ha piBHi p < 0,05 (t-kpuTepilt CTblogeHTa), (* NOPIBHAHHA MiX
1'i Il rpynamu); (* * nopisHaHHA mix Il i 1l rpynamu); LUBJ1 — wTy4Ha BeHTUAALiA nereHb. BPIT — BigaineHHn

peaHimaLii Ta iHTeHCMBHOI Tepanii.

€HTiB — 15 ycknagHeHsb, Il
rpyna 5 (5%) nauieHTiB — 7
ycKknagHewb, Il rpyna 12
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(11%) naujeHTiB — 14 ycknaa-

Tabnuusa 6 — MichsonepauiiiHi ycKNagHeHHA rpyn NopiBHAHHA

HeHb BiANOBIAHO NO rpynax,
. I rpyna Il rpyna 1l rpyna
WO MOACHIOBANNCL BaXKKic- Complications
TIO JoonepauiiHoro  cTaHy K-Tb N-Tb K-Tb n-Tb K-Tb N-Tb
NaLi€eHTIB, cneundiuHUMM | Toctpa CH 5 1 2 - 5 -
3miHamn KpoBoobiry, o xa- MpoxigHmii A-B 670K _ _ _ _ 1 _
paktepHi gna AKMA. Takox -
$aKTOM € Te WO y naujeHTip | BiAYYTTA cepuebuTTa - - - -
cepegHboi BikoBoi Il rpynu | roctpa AH 4 - 1 - 3 -
(8ig 30 go 60 mic.), 6yn0 3HA- | 1, camonin 1 _ 0 _ . _
YHO MeHLUe YCKNagHeHb, Mo -
BiAHOWEHHIO 40 rpyn mopis- | /Paxeobpokxit 1 - 1 - ! -
HAHHA. EKCypaTMBHUIA NNeBPUT 1 - 0 - - -
Hanbinbw 3araNbHUM | nimdopes B . 1 - . -
YCKNAAHEHHAMM  PAHHbOTO ToomGos BNB 1
nichsonepauiiiHoro nepiogy | PoM293 - - - - -
6yna OH ta CH i nnwe y oa- | IHiKyBaHH=A n/onepauiHoi paHu - - 1 - 1 -
Homy Bunaaky roctpa CH He | cencuc - - - - 1 1
nigaasanacb  KOHCepBaTMB- -
AA . P MNape3s giadparmu 1 - 1 - - -
HOMY NiKyBaHHIO Ta Mpu3Be-
Nna [0 neTanbHOro Bunagky. | Kposoteua - - - - 1 -
B renesi [IH nexanu 3MiHM B | pe-topakoTomis 1 R _ _ 1 R
) S
NereHax, Wo nos’AsaHi 3 nig- [~p 15 1 7 0 14 1

BULLEHMM TUCKOM Y BIB. Bu-

KOHanW ABi pe-TopaKoToMii:
B | rpyni 3 npusoay Tpomb603y BB Ha 5-Ty Aoby nicas
onepau,ii, B Il rpyni KpoBoTeua npmusBena 40 peonepa-
Lii yepes AeKinbka roguH Nicna NEPBUHHONO BTPYYAHHA.
YcKknagHeHHA paHHbOro nicnsonepaliiHoro nepiogy
HaBeaeHi B Tabnuui 6.

3HaAYHO HUKYMI cepeaHi MOKAa3HUK CUCTEMHOI ca-
Typauii npu Bunucui y nauintis Il rpynn Me = 82% [74;
92] no BigHoweHH0 Ao aitel | rpynu Me = 84% [75; 97]
Ta Il — rpynu Me = 86% [70; 94] 4iTKO NOKa3y€e 3HUKEH-
HA BHECKY NOTOKy BIB B cMCTEMHWUIA KPOBOM/NH B 3a-
NIEeXKHOCTI BiA, BiKy NaLi€HTa, TOMY KAiHIYHUI edeKT BU-
KOHaHHA OKMA aK eTan o4HOLW/IYHOYKOBOI KOpeKLii y
NaLiEHTIB 3 EANHMM LUJTYHOYKOM CepLA 3HAYHO KpaLLMit
NpyW BUKOHAHHI onepadii B nepios paHHbOro AUTUHCTBA.
B cepegHivi nepion cnoctepexeHHa Me = 42 mic. [5;
180], 6yn0 0b6CTEKEHO Ta BMKOHAHO 3aKIHOYHWMI eTan
reMoANHAMIYHOT KOpeKLii — CTBOPEHHS TOTa/IbHOTO Ka-
Bany/ibMOHa/IbHOro crnonyyeHHsa y 85 (82%) naujieHTis.
JleTanbHWX BMNAAKIB MicAA 3aKAOYHOrO eTany remoau-
HaMiYHOI KopeKuii He Bigmivanoce. lNepes BUKOHAHHAM
onepauii PoHTeHa BCIM NaLi€EHTaM BUKOHYBaM 3ara/ib-
HOKNiHIYHI, BioximiuHi, HaKTepionoriyHi OOCNIAXKEHHS,
3anucyBanu enekTpoKapaiorpadito, BUKOHYBaNU PEHT-
reHorpadito opraHis rpyaHoOi KAITUHW B NpAMIN npo-
eKuii. OCHOBHMM MeTOAOM AiarHOCTUKM Ans OBrpyHy-
BaHHA MOKasiB A0 onepauii 6yno ExoKl obcTerkeHHs,
Ta 30HAYBAHHA MOPOXHUH cepua. MegiaHa cuctemHoi
caTypauii B 85-T1 nauieHTiB cknana Me = 75% [64; 91].
BMmicT KucHto B Kposi BIMB ctaHoBuB Me = 61% [38; 78 ],
Ta HMNB Me = 66% [40; 81)]. 3Ha4yeHHA meajiaHu caTypauji
KMCHIO B NiBOMY nepeacepai, Ta abo B 1ereHeBMX BEHAX
cTaHoBuio Me = 97% [94; 100].

O6roBopeHHA pe3ynbTaTiB AOCNIAKEHHA.

HesBarkatoum Ha BAOCKOHANEHHSA XipypriYHOT TeXHi-
KM Ta 36iNblUEeHHA JOCBIAY NaniaTMBHOI LOMNOMOrKM Nawi-
€HTaM 3 O4HOLWYHOYKOBOLO ¢isionorieto, nnwe 60-80%
NaLiEHTIB BUXKMBAIOTb A0 AOCATHEHHSA 3aKIHOYHOIO KPOo-
B0o0biry ®oHTeHy. OaHi TiIbKM aHaTOMIUHI KpuTepii, cne-
uMoivHi 4na nauieHTa GpakTopmu pU3MKy Ta AOCBIA yCTa-
HOBM, HE MOXYTb MOBHICTIO MOACHWUTU BapiabenbHicTb

umx pesynbratie [15]. binblw TpMBanuii aHani3 NpPoBigHMX
LEeHTpiB, Ta BUBYEHHA BigAaneHUX pe3ynbTaTiB remoan-
HamivHOI KopeKuii 3a doHTeHom (Fontan procedure)
BUABW/IO BEHTEXHI TeHAeHLiT 3pOCTaHHA NOLWMUPEHOCTI
ni3Hix HebaxaHux asuw, [16]. BapiabenbHa nigrpyna
nauieHTis i3 CH BigvyBa€ LWAyHOUYKOBY AMCOYHKLiO Ta
cepueBy HeZOCTaTHICTb, | LLe 0cob1MBO aKTyanbHO ANA
NaL€HTIB 3 O4HMM MPaBMM LUNYHOYKOM. Perypritauin
aATPIOBEHTPUKYAAPHOTO KAanaHa Ta NopyLeHHA cepue-
BOrO PUTMY TaKOX CrnocTepiratoTbcA, 0cobanBo y nawi-
€HTIB 3 reTepoTaKcieto, nos’s3aHoto 3 BBC. MNosa cepuem
nacvBHe NOBEPHEHHA KPOBIi B JIEreHi MOXe Npu3BecTu
[0 XPOHIYHO NiABULLEHOrO BEHO3HOIO TUCKY B MeYiH-
Ui Ta KMLLIEYHMKY, WO 3rof0M NPOABAAETLCA Y BUMNALI
naacTMyHoro BpoHxiTy, eHTeponarii i3 BTpaToto 6inka Ta
LMPO3y NedviHKW. Ha goaaTtoK 4o TOro, Wwo Ui nopasku
cami no cobi cTaHOBAATb 3Ha4YHi Npobnemu Ans Niky-
BaHHA, BOHW TAKOM MOXYTb CMPOBOKYBaTM HeJoCTaT-
HiCTb KpoBOObiry i cmepTb, WO BiANOBIAHO HecnpuAaT-
JIMBO BMJIMBAE Ha BigAaneHi pe3ynbTaTu BCi€l cTpaTerii
®oHTeHY. B aHWit yac y BCbOMY CBITi iCHYE KOHCEHCYC
LWOAO0 TEPMIHIB eTanHOCTi OA4HOLIYHOUYKOBOI KOpEeKLiii.
Y nauieHTa Bikom g0 6 micsuiB HeobxigHO peryntoBaTu
NereHeBUN Ta CUCTEMHUI KPOBOTIK, MepPeBaHTANXKEHHSA i
LliaHO3 MOYTb NMPOAOBXKYBATUCA, XOUa 1 Y AONYCTUMIN
Mipi, WO A03BO/IAE a4eKBAaTHO po3BMBaTMCA. Y UMX na-
LLIEHTIB BiKOM BiA 6 micAuiB A0 3 pPOKiB NOKa3aHO ABO-
HanpaBAEHUI KaBany/lbMOHaNbHUI aHacTomos (Glenn
procedure), AKWI 3a3BMYall BUKOPUCTOBYETLCA K NO-
nepesHin KpoOK [0 TOTaZbHOro KaBamny/bMOHaAbHOMO
aHactomosy (Fontan procedure) TpeTbomy Ta 3aKntoy-
HOMY eTany OAHOLUIYHOYKOBOI KopekLii [17, 18]. Ean-
HUM WNYHOYOK PYHKLIOHYE AK acnipauiiHa Ta ekcnaya-
Tyto4a NOMMA, YHUKAKUYMN NPOXOAKEHHA BEHO3HOI KPOBI
i3 BEPXHbOI MONOBUHM TiNa Yepes NPaBuin LWNYHOYOK. Y
¢a3i acnipauii BiH NacMBHO BUKOHYE NiereHeBy LUMPKYNA-
Lito, a y dasi BUrHaHHA BiH MPU3HAYEHUI BUKNIOYHO ANA
BEJIMKOTO KoJla KpoBoobiry [19, 20]. OaHaK ana poboTtu
L€l remogMHaMIYHOI CUCTEMM HEOBXiAHUIA HU3bKNI Ne-
reHeBui onip i HU3bKUI CUCTEMHUNI KiHLEeBO-AiacToNiu-
HWIM TUCK Y LWAYHOYKaX. byab-AKWI CTaH, WO NPOBOKYE
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NiZABULLEHHA LIMX ABOX MOKA3HUKIB, BUKIMKAE CUCTEMHY  CaMWMM MOKPALLyoYM NOTIK y aAereHi. Y nicnsonepadii-
ANCOYHKLIIO 3 NiABULLEHHAM LIeHTPasIbHOTO BEHO3HOTO  HOMY Mepiodi BCIM NaljeHTam NpoTaArom neplunx 24
TUCKY Ta nosAsoto nepudepuuHnx Habpsakis. Kputepii  roguH BBOAMAM renapuH, a MOTIM acnipuH Ans 3ano-
Lyca (Choussat criteria ) cnouatky 6yan chopmynboBa-  GiraHma TPOMBOrEHHUM YCKALHEHHAM. 3aBASKM Npo-
Hi ANA BUKOHAHHA O4HOLLYHOYKOBOI KOpeKL,ii B igeans- BeAEHOMY AOC/IAKEHHIO 3adiKcyBann 3HauHO 6ibluy
HWX yMOBAX ANA OTPMMaHHA AOBPUX PesynbTaTis MICNA  35yp00108aHICTL Ta CMEPTHICTL Y paHHBOMY MicnAoMe-
onepauii. Lli kpuTepii BKAtOYAOTL MALEHTIB cTapwe 3 paLLiiiHomy nepioai cepen nauiexTis | Ta lll rpyn, AKi ne-
POKiB 3 NEereHeBUM OMOPOM < 2 oAMHULb Byaa, TMCKOM

y NnereHesiit apTepii < 15 mm pT. CT., dpaKLie BUKNAY peHée:IJ;:;BpKouuep,ypy ARTIA.

> 45%, TUCKOM HaNpPUKIiHLUi AiaCTONM NiBOrO LWJIYHOYKa L

< 10 mm pT. (iHgeKkc Mak-TyHa > 1,8, 3B’A30K MiXK ne- 1. yu”a'j"'EHT'B 3 €AMHMM LLINIYHOUKOM CEpLA Komn-
reHeBMMM FiNKamu i HW3XigHOW aopTolo). Lii kpurepii  1EKCHUM NIKYBAZIbHUM NIAXIA B 3aNEMHOCT BIA, Oco-
noserwyloTh Big6Ip NaLieHTIB Ta MOKPALLYOTb iX BM- 6nunsocTelt remogmMHamikn Aae xopouwi 6esnocepesHi

UBaHHA [21]. E4MHUI WAYHOUOK cepus ABAAE cobolo T3 BiAZaneHi pe3ynbTaTM Ha BCiX eTanax NiKyBaHHA, a
KomnneKkcHy BBC, noB’A3aHy 3i 3HaYHOO 3aXBOPIOBaHiC-  BMKOHAHHA [BOHAMNPaB/€HOro KaBany/ibMOHa/1bHOro
TIO Ta CMEPTHICTIO. Pi3HOMaHITHI KAiHIYHI NpoABKM nepe-  aHAacTomo3y 3abesneyye ePeKTUBHUIA NereHeBuin Kpo-
LUKOAMKAIOTb NPaBUAbHOMY BUOOPY TaKTUKM NiKyBaHHA  BOTIK i € BaXKAMBMM GaKTOPOM, LLLO BMIMBAE Ha HACK-
Ha paHHiX eTanax, TOMy Aikapi Ha BCiX PIBHAX NOBUHHI  YeHHA KPOBi KUCHEM.

3HaTW NPO AOCAIAMKEHHS, AKI HEOOXIAHI Y LMX NauieHTis, 2. BHECOK MOTOKY BEPXHbOI MOPOXHUCTOI BEHM Ha-
Ta NPO YMC/EHHI eTanu, NoB’A3aHi 3 XipypriYHUM Nani-  ppamy 3anexuThb Big BiKY NALEHTA i NOCTYNOBO 3HUKY-
aTMBHUM “iKYBa_HH”'V‘- OT“‘e_r AKMNA 3abesneuye qy,qos.si €TbCA Y NALLiEHTIB CTapLLOi BIKOBOI rpynu, Ha WO BKa3ye
PE3y/NbTaTV NANIaTUBHOTO JIIKYBAHHA, MPOMOHYIOUN MI- 34, epyHq cucTeMHOT caTypauii, TOMy KAiHIYHKIA edekT
HIMaNbHIM PUSNK, XOPOLLUM PICT IETEHEBOI apTepll, WO g, 1a14q OKMA Ak eTan ogHOWAYHOUYKOBOI KOpeKL,ii €

36inblUye NereHeBUin KPOBOTIK, CTBOPIOE YMOBU BifCYT- o . i
I . ! 3Ha4YHO KpaLLMi1 NPU BUKOHaHHI onepauii B nepiod paH-
HOCTI MiABMLLEHOrO HaBaHTaXEHHA Ha cepue i NomiTHe
HbOTO Ta NEPLLOro AUTUHCTBA.

nosinweHHs BUKMBaAHoOCTI [22, 23, 24]. CepeaHe Hacu- .
MepcneKkTMBM NOAANbLUIUX AOCNIAKEHD.

YEeHHA KMCHeM Yy nauieHTiB rpynu | ctaHosuno 85+4,4; o

rpynu Il = 86+4,6%; rpynu |1l = 82+5,6% npu BUAMCYBaH- 1. Po3pobKa Ta BNPOBAAMKEHHA KNiHIYHMUX MPOTOKO-
Hi, IO [OBOAMTB KPaLLMM edeKT Npu BuKoHaHHI AKMA 8 niB BegeHHA nauieHTiB 3 ELLIC Ha BCix eTanax NliKyBaHHA,
nepiog, paHHLOTO i NEepLIOro AUTMHCTBA. Y AocnigyBa-  HA OCHOBI NpOBEJEHOro aHanisy.

HWUX rpynax JiKyBaHHA FiMOKCii BKAOYano 36inblieHHnA 2. AHaniz BukoHaHHsa [KMA y NauieHTiB 3 BaXKKOO
YaCTKM KUCHIO, L0 BAMXAETbCA, NOCUAIOOYM iHOTPONHY  $opmoto aHomanii E6iTeitHa, ANA BU3HAYEHHA ONTU-
NiATPUMKY AAA MONIMWEHHA CepLeBOro BUMKWAY, TUM  MaJsibHOi TAKTUKM i TEPMiHIB ONEpPaTUBHOIO NiKyBaHHA.
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[ocCBI4 BUKOHAHHA ABOHAMNPAB/IEHOIO KABAMY/IbMOHA/IbHOIO AHACTOMOS3Y MPU XIPYPTIYHHOMY
NIKYBAHHI €EAUHOIO LUNYHO4YKA CEPLA: TAKTUKA TA ONTUMAbHI TEPMIHU BUKOHAHHA

[Ostopwii I. B., Tpy6a A. M., ImaHos E., Naucka O. I., JlTasopuwmHeupb B. B.

Pestome. CepegHA YacToTa HapoaKeHHA nauieHTis 3 BBC KonuneaeTbea Big 7 A0 9 Bunaakis Ha 1000 HapoaKeHMUX
XuBumun. Maitxke y 8% naujeHTiB 3 BBC AiarHOCTYeTbCA aHATOMIYHI BapiaHTM, WO NpuU3BOAUTb A0 GYHKLioHaNb-
Hoi disionorii ELL. Y 1984 poui Anderson et. al. BBiB TepMiH 04HOLW/IYHOUYKOBE aTPiOBEHPUKYNAPHE 3’ €AHaHHA A1
onucy cepaeup, Yy AKMx obuasa BxiAHI oTBOPY (BiAKPWUTI UM Hi) cnpAMOBaHi NepeBaXKHO A0 OA4HOro AOMiHAHTHOTO
WAyHo4YKa. Mema pobomu — oLiHUTY NepionepauiiHi XapaKTePUCTUKM NALLIEHTIB 3 EAMHUM LUYHOYKOM cepus, bes-
nocepegHi Ta BiganeHi pesynbrati Nicas ABOHaNPaBAEHOro KaBany/bMOHaIbHOrO aHacTomosy. O6’ekm i Memoou
docnionceHHA. 3a nepiog 3 1996 p. no 2022p. 8 Y «HauioHanbHWUI iHCTUTYT cepueBo-CyAUHHOI Xipyprii im. M.M.
Amocoea HAMH YkpaiHu» npoBeaeHOo NPOMIKHWUI eTan reMoanHamivHoi Kopeku,ii y 104-x NaLieHTiB 3 E4UHUM LWY-
HOYKOM cepu. MauieHTiB Yon0BiYOT cTaTi 6yno 62 (60%), *KiHoUoi — 42 (40%). MeaiaHa BiKy NaUiEHTIB HA MOMEHT
onepauii cknana 36 mic. [3; 420]. Bcix nauieHTiB noginnuaun Ha Tpu BiKoBi rpynu: |-rpyna go 2,5 pokis 44 naujieHTa
(42%), Il —rpyna Bia 2,5 fo 5-Tv pokis 30 nauieHTis (29%), Il — rpyna crape 5-t1 pokis 30 nauieHTis (29%). Pe3ysb-
mamu. TocniTanbHa NeTabHICTb cepes, ycix NpoonepoBaHMX NauieHTiB cknana 1,9%. Y paHHbomy nicnaonepawinHo-
My nepioai Bigmivasca 1 (2,3%) netanbHuii BUNaAoK cepes nauienTis | rpynu, 1a 1 (3,3%) neTanbHuii BUNAgoK cepes
nauieHTis Il rpynn. Cepeg nauieHTis Il rpynn netanbHMX BUNagKis He cnocTepiranu. Y nauieHTis Il rpynu Bigmivanum
HaMeHLLYy cepeaHto TpMBanicTb onepauii 3 megiaHoto 230 xB [120; 300], TpMBanicTb WTYYHOrO KpoBoobiry 68 xB
[28; 120], Ta yac nepeTMcKaHHs aopTn 5 xB [2; 45]. 3BepTae Ha cebe yBary 3Ha4YHO HM}KYA, CTAaTUCTUYHO AOCTOBIpHa
Tpusanictb LLUBJ 3 roa. [1; 42], nepebyBaHHs y BPIT 76 rog. [42; 192], nepebyBaHHA B cTauioHapi 19 ai6 [10; 99],
cepeaHs A03a CUMNAaTOMIMETUYHOI MIATPUMKKM 5 MKr/Kr/roamnHy [1,5; 15] Ta ii TpusanicTb 48 [5; 120], 3aranbHa Tpu-
BanicTb ekcyaauyii 48 roa,. [4; 144] y nauieHTis |l BikoBOT rpynu no BiAHOLWEHHO A0 iHWKWX rpyn. HeycknagHeHui ne-
pebir paHHbOro nicnsonepawinHoro nepiogy cnocrepirann y 76 (73%) nauienTis. |HwWi 28 (27%) nawieHTH BCiX rpyn:
| pyna 11 (10%) nauieHTiB — 15 ycknagHeHs, Il rpyna 5 (5%) nauieHTis — 7 ycknagHenb, Il rpyna 12 (11%) nauieHTis
— 14 ycknagHeHb BianoBigHO No rpynax. 3Ha4YHO HUMKUYMI cepeaHii NoKasHMK CUCTeMHOI caTypauii npu Bunucu y
nauinTis Il rpynu 82% [74; 92] no sigHowWeHH0 Ao aitert | rpynu 84% [75; 97] Ta Il — rpynu 86% [70; 94] viTko no-
Ka3y€e 3HMKEHHA BHECKY NOToKy BINB B cMCTEMHMIN KPOBOMIMH B 3a/1€XKHOCTI Big BiKy mauieHTa. B cepeaHin nepiog,
cnoctepexkeHHa 42 mic. [5; 180], 6yno obcTexkeHO Ta BUKOHAHO 3aK/HOYHUI eTan reMoAnHaMiyHOT KopekLii y 85
(82%) naujeHTiB. JleTanbHMX BMNAAKIB MiC/AA 3aKAOYHOrO eTany reMoAMHamMIuHOI KopeKLii He Bigmiyanocb. BucHo-
8KU. BHECOK NOTOKY BEPXHbOT NOPOXKHUCTOI BEHU B CUCTEMHUIN KPOBOMJIMH HAMPAMY 3a/1€XKUTb Bif, BiKYy MaLieHTa,
TOMY KNiHiYHWI edeKT BUKOHaHHA [KIMA € 3HaUHO KpalLmii NPy BUKOHAHHI onepauii B nepios paHHbOro Ta NepLioro
OVTUHCTBA, @ KOMNAEKCHWUI NiKYBaNbHWI NiaxXig, y NaLieHTIB 3 EAMHMM LNYHOUYKOM cepLA Aa€ Xxopowwi be3nocepeHi
Ta BifAaNeHi pe3ynbTaTh Ha BCiX eTanax JlikyBaHHA.

KntouoBi cnoBa: BpoAKeHi Bagu cepua, EAUHUNA WNYHOYOK cepus, 36iAHEeHUI nereHeBUiA KPOBOMAUH, ABOHA-
npaB/ieHUI KaBany/1bMOHa/IbHUI1 aHAaCTOMO3, FeMOANHAMIYHA KOpeKL,is.

EXPERIENCE OF PERFORMING BIDIRECTIONAL CAVAPULMONARY ANASTOMOSIS IN THE SURGICAL TREAT-
MENT OF A SINGLE VENTRICLE OF THE HEART: TACTICS AND OPTIMAL EXECUTION TIME

Dziuryi I. V., Truba la. P., Imanov E., Plyska O. I., Lazoryshynets V. V.

Abstract. The average birth rate of patients with CHD ranges from 7 to 9 cases per 1000 live births. AlImost 8% of
patients with CHD are diagnosed with anatomical variants, which leads to the functional physiology of SV. In 1984,
Anderson et. al. coined the term univentricular atrioventricular junction to describe hearts in which both inlets
(open or not) point predominantly to one dominant ventricle. The aim. To evaluate the perioperative characteristics
of patients with a single ventricle of the heart, immediate and long-term results after bidirectional cavapulmonary
anastomosis. Materials and methods. In the period from 1996 to 2022 at the National Amosov Institute of Cardio-
vascular Surgery of the National Academy of Medical Sciences of Ukraine an intermediate stage of hemodynamic
correction was performed in 104 patients with a single heart ventricle. There were 62 (60%) male patients, 42
(40%) female patients. The median age of patients at the time of surgery was 36 months. [3; 420]. All patients were
divided into three age groups: I-group up to 2.5 years 44 patients (42%), Il — group from 2.5 to 5 years 30 patients
(29%), Il — group older than 5 years 30 patients (29%). Results. Death-rate among all operated patients was 1.9%.
In the early postoperative period, there was 1 (2.3%) lethal case among patients of group I, and 1 (3.3%) lethal
case among patients of group lll. Death-rate in the Il group was zero (0%). Patients of the Il group had the shortest
average duration of the operation with a median of 230 minutes [120; 300], duration of artificial blood circulation 68
min [28; 120], and the aortic clamping time is 5 min [2; 45]. The significantly lower, statistically reliable duration of
mechanical ventilation of 3 hours pays attention. [1; 42], stay in the ICU for 76 hours. [42; 192], stay in the hospital
for 19 days [10; 99], the average dose of sympathomimetic support is 5 pkg/kg/hour [1.5; 15] and its duration is
48 hours. [5; 120], the total duration of exudation is 48 hours. [4; 144] in patients of the Il age group in compare to
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other groups. An uncomplicated course of the early postoperative period was observed in 76 (73%) patients. Other
28 (27%) patients of all groups: Group | 11 (10%) patients — 15 complications, Group Il 5(5%) patients — 7 complica-
tions, Group Il 12 (11%) patients — 14 complications regarding to groups. A significantly lower average indicator of
systemic saturation at discharge in patients of the lll group is 82% [74; 92] in relation to children of the | group, 84%
[75; 97] and Il — groups 86% [70; 94] clearly shows a decrease in the contribution of the SVC flow to the systemic
blood flow depending on the age of the patient. The average observation period is 42 months. [5; 180], the final
stage of hemodynamic correction was examined and performed in 85 (82%) patients. There were no lethal cases
after the final stage of hemodynamic correction. Conclusions. The contribution of the flow of the superior vena cava
to the systemic blood flow directly depends on the age of the patient, therefore the clinical effect of performing
BCPA is much better when the operation is performed in the neonates and toddlers, and a complex treatment
approach in patients with a single ventricle of the heart gives good immediate and long-term results in all stages of
treatment.

Key words: congenital heart disease, single heart ventricle, reduced pulmonary blood flow, bidirectional
cavapulmonary anastomosis, hemodynamic correction.
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