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Abstract

Introduction. Tetralogy of Fallot (ToF) is a prevalent cyanotic congenital heart defect, with surgical repair
strategies focused on relieving right ventricular outflow tract obstruction (RVOTO). The choice between a
transannular patch (TAP) and a valve-sparing non-transannular patch (NTAP) remains controversial due to
the trade-off between pulmonary regurgitation and the risk of residual RVOTO.

Aim. To evaluate the predictive value of intraoperative echocardiographic parameters - particularly the RVOT
z-score - for identifying severe residual RVOTO in children with ToF and to analyse their long-term outcomes
after ToF repair.

Materials and Methods. This retrospective single-center study included 132 patients who underwent com-
plete ToF repair. Intraoperative transesophageal echocardiography (ITEE) was used to assess RVOT anatomy
and hemodynamics. The study assessed baseline characteristics and perioperative measurements of pulmo-
nary valve (PV) and RVOT dimensions, pressure gradients, and long-term echocardiographic parameters. The
primary endpoint was reoperation due to significant RVOTO. Statistical analysis included ROC curves, AUC
calculation, threshold determination, sensitivity, and specificity. Group comparisons were performed using
Student’s t-test or the Mann-Whitney U test, as appropriate.

Results. NTAP was performed in 82.6 % and TAP in 17.4 % of patients. Patients in the TAP group had a signifi-
cantly higher rate of RVOT-related reoperations (36.3 % vs 11.1 %; p = 0.0029), mainly due to severe pulmonary
valve insufficiency and the need for RV-PA conduit implantation. The most accurate predictor of significant
RVOTO requiring reintervention was an intraoperative RVOT z-score <-3.2, assessed by ITEE (AUC = 0.925;
sensitivity 85.0 %, specificity 90.1 %). Other parameters, such as the Prv/Plv ratio, RV-PA gradients, and PV
z-score, showed lower predictive accuracy.

Conclusions. Reoperations on the RVOT were more common after TAP than NTAP (36.3 % vs 11.1 %,
p =0.0029), mainly due to residual RVOTO and PV insufficiency. An intraoperative RVOT z-score < -3.2
was the strongest predictor of significant RVOTO. Assessing RVOT and PV z-scores during surgery may
help reduce reinterventions, support valve-sparing approaches, and lower the risk of late surgeries for
PV insufficiency.

Keywords: congenital heart defects, surgical correction, prenatal diagnosis, increasing the pulmonary blood flow,
endovascular interventions, transannular plasty, valve-sparing surgery.

Introduction. Tetralogy of Fallot (ToF) is one of the
most common cyanotic congenital heart defects, ac-
counting for approximately 10 % of all cases [1]. First
described by Etienne-Louis Arthur Fallot in 1888 [2], the
defect is characterized by four main anatomical features:
a ventricular septal defect (VSD), right ventricular out-
flow tract obstruction (RVOTO), overriding of the aorta,

© 2025 The Authors. National M. M. Amosov Institute of
Cardiovascular Surgery NAMS of Ukraine. This is an open access
article under the CC BY-SA license.
(https://creativecommons.org/licenses/by-sa/4.0/).

and right ventricular (RV) hypertrophy. Without timely
surgical intervention, this pathology leads to severe hy-
poxia and heart failure in early childhood.

The first attempt at palliative surgical treatment of
ToF - the creation of a systemic-to-pulmonary shunt -
was performed by Alfred Blalock in 1944 to increase pul-
monary blood flow, and this approach is still in use today
[3]. In recent decades, an alternative technique - patent
ductus arteriosus (PDA) stenting - has been actively im-
plemented, first performed by J. L. Gibbs [4].

A key aspect of total ToF repair is the relief of RVOT
obstruction, which is typically achieved using one of two
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main techniques: the transannular patch (TAP) [5] or
the valve-sparing technique - non-transannular patch
(NTAP) [6]. In the late postoperative period, the main
challenges remain the need for reintervention, driven by
factors such as pulmonary valve (PV) insufficiency or re-
sidual RVOTO. With the advancement of cardiac surgery,
alternative approaches (transatrial and transpulmonary)
have been developed to avoid ventriculotomy and pre-
serve RV structure and function. However, even with con-
temporary techniques, the issues of residual RVOTO and
the need for TAP remain controversial. TAP effectively
relieves RVOTO but creates a risk of severe PV regurgi-
tation, which over time can lead to RV volume overload,
dilation, systolic dysfunction, and arrhythmias [7]. On the
other hand, the NTAP technique reduces the risk of sig-
nificant pulmonary regurgitation but increases the likeli-
hood of residual RVOTO, which may result in progressive
RV hypertrophy due to elevated intracavitary pressure
and diastolic dysfunction [8]. Accurate assessment of the
anatomical and functional characteristics of the RVOT in
the perioperative period is a key factor in the successful
total repair of ToF.

Intraoperative transesophageal echocardiography
(ITEE) has become an important tool for evaluating RVOT
patency, especially in the NTAP method. ITEE allows real-
time assessment of RVOT dimensions, RV pressures, and
the quality of surgical reconstruction. Several authorita-
tive sources recommend routine ITEE during every ToF
repair to ensure the adequacy of RVOT reconstruction
and prevent future RVOT reinterventions [9].

A normalized RVOT diameter index relative to body
size (RVOT z-score) < -3.2 [10] has demonstrated high
sensitivity and specificity in predicting significant RVOT
obstruction in patients undergoing ToF repair. The rel-
evance of this study lies in the comparison of long-term
outcomes of ToF repair with pulmonary valve preserva-
tion versus transannular patching.

Aim. To investigate and analyze preoperative, intra-
operative, and postoperative parameters to identify pre-
dictors of significant residual RVOTO in children after
total ToF repair, and to compare the long-term outcomes
between TAP and NTAP methods.

Materials and Methods. This retrospective study in-
cluded 132 consecutive patients diagnosed with ToF who
underwent total repair at a single institution. Prenatal
diagnosis was established in 61 patients (50.0 %). Clas-
sic ToF was diagnosed in 127 patients (96.2 %), while
double outlet right ventricle with tetralogy-type anatomy
was identified in 5 patients (3.8 %).

Additionally diagnosed: right aortic arch in 27 pa-
tients (20.5 %), PA branch stenosis in 13 (9.8 %), per-
sistent left superior vena cava in 7 (5.3 %), additional
muscular VSDs in 3 (2.3 %), vascular ring in 3 (2.3 %),
and a circumflex aortic arch in 1 patient (0.75 %). Ge-
netic abnormalities were present in 12 patients (9.1 %),
including trisomy 21 (n=5), Di-George syndrome (n=5),
and unspecified chromosomal abnormalities (n=2). Co-
morbid conditions were identified in 5 patients (3.8 %)

and included: anorectal fistula (n=1), CHARGE syndrome
(n=1), obstructive hydrocephalic syndrome (n=1), rhab-
domyoma (n=1), and hypospadias (n=1). Previous in-
terventions (all balloon pulmonary valvuloplasty) were
performed in 16 patients (12.1 %), with a median of
4.22 months [3.37; 6.28] (range: 0.93 to 10.2 months)
prior to total repair. The mean age at the time of surgery
was 9.03 * 4.33 months, and the mean body weight -
7.6 * 1.4 kg. (Table 1) The mean Nakata index prior to
surgery was 171.4 + 33.6 mm?/m>.

Table 1
Preoperative characteristics of patients with ToF

Total cohort
Parameter (n=132)
Prenatal diagnosis, n (%) 61 (50.0)
Genetic abnormalities, n (%) 12 (9.1)
Concomitant anomalies, n (%) 5(3.8)
Sex (male), n (%) 81 (61.4)
Previous intervention (BPVP), n (%) 16 (12.1)
The mean age at the time of surgery,months  9.03 * 4.33
The mean body weight, kg 76*14
Additional congenital anomalies
Right aortic arch, n (%) 27 (20.5)
PA branches stenosis, n (%) 13 (9.8)
Persistent left superior vena cava, n (%) 7 (5.3)
Additional muscular VSDs, n (%) 3(2.3)
Vascular ring, n (%) 3(2.3)
Circumflex aortic arch, n (%) 1(0.75)

The study analyzed baseline patient characteristics;
preoperative, intraoperative, and postoperative meas-
urements of PV, RVOT dimensions and RVOT pressure
gradients, and key echocardiographic parameters during
the long-term follow-up period. The primary endpoint
for determining predictors of RVOTO was the occurrence
of significant RVOTO requiring reoperation.

Statistical analysis included the use of ROC curves,
calculation of the area under the curve (AUC), threshold
values, sensitivity, and specificity. Comparison of quan-
titative data between groups was performed using Stu-
dent’s t-test for normally distributed variables and the
Mann-Whitney U test for non-parametric data.

Results. A valve-sparing repair (NTAP) was performed
in 109 patients (82.6 %), while 23 patients (17.4 %)
underwent total repair with PV annulus incision and
transannular patching (TAP).

In the TAP group, the median Hegar z-score before an-
nulus incision was -4.4 (range: -8.4 to -0.9), and after the
procedure, it was -0.8 (range: -1.8 to 2.0). The mean RV-
OT pressure gradient measured via ITEE after PV plasty
was 13.2 + 7.2 mmHg, while the median RVOT diameter
z-score was 0 (range: -6.6 to 1.8). The average Prv/Plv ra-
tio was 76.8 = 12.3% (Table 2). During surgery, 3 patients
required additional resection of residual RVOT tissue,
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Table 2
Intraoperative and postoperative characteristics in both
patient groups

TAP NTAP
Parameter (n=23) (n=109) P<0,05
Hegar z-score AAlR A 21 (.94
before PV plasty 4.4 (-84;-09) -3.1(-84;0.8) 0.76
After PV plasty
Hegar z-score 0.8 (-1.8;2.0) -1(-3.5;-0.9 0.03*
RVOT pressure
gradient (ITEE), 132£7.2 27.1+9,0 <0.0001*
mmHg
RVOT z-score 0(-6.6;1.8) -1,4(-84;0.9) 0.073
RV/LV ratio, % 76.8+123% 69.8+12.6 0.022*
RVOT pressure
gradient (direct 204 %94 215+85 0.32
measurement), ) ) ) ’ )
mmHg
Duration of
artificial lung 23 (3;227) 16 (1;138)  0.0073*
ventilation, hours
ICU stay, days 4(2;18) 3(2;19) 0.0014"

Note: * - the difference is statistically significant

causing significant obstruction. The median duration
of artificial lung ventilation after surgery was 23 hours
(range: 3 to 227 hours), and the median length of stay
in the intensive care unit (ICU) was 4 days (range: 2 to
18 days) (Table 2). Pulmonary artery branch plasty due
to significant stenosis was required in 2 patients (8.7 %)
during the same hospitalization.

In the NTAP group, the median Hegar z-score before
PV plasty was -3.1 (range: -8.4 to 0.8), and after - -1.0
(range: -3.5 to 0.9). The mean RVOT pressure gradient
via ITEE postoperatively was 27.1 + 9.0 mmHg, and the
median RVOT diameter z-score was -1.4 (range: -8.4 to
0.9). The mean Prv/Plv ratio was 69.8 + 12.6 % (Table 2).

Intraoperatively, 6 patients (5.5 %) required additional
resection of RVOT tissue due to significant residual ob-
struction. The median duration of artificial lung ventila-
tion was 16 hours (range: 1 to 138 hours), and ICU stay
was 3 days (range: 2 to 19 days) (Table 2). One patient
(0.92 %) required reoperation during the same hospi-
talization due to residual ventricular septal defect (VSD)
shunting.

Long-Term Outcomes

The median follow-up period was 5.2 years (range:
0.4 to 8.57 years). Two patients were lost to follow-up -
one from the TAP group and one from the NTAP group.

In the TAP group (n=22), the mean residual RV-
OT pressure gradient at the last follow-up visit was
14.9 £ 8.7 mmHg, and the median PV z-score was 0.5
(range: -1.7 to 3.6) (Figure 1, Figure 2, Table 3). During fol-
low-up, 8 patients (36.3 %) required reinterventions at a
mean of 1.35 years postoperatively (range: 0.1 to 8.3 years)
(Table 3). One patient (4.5 %) required RVOT plasty due to
severe RVOTO; PA trunk and branches plasty, resection of
residual infundibular stenosis, and closure of re-VSD were
required in another patient (4.5 %). Two patients (9.1 %)
underwent PA branches plasty, and four patients (18.2 %)
underwent RV-PA conduit implantation due to severe PV
insufficiency and progression of RV systolic dysfunction.
Valve implantation in the RVOT position was performed on
average 6.1 years (range: 1.3 to 8.3 years) after total repair.
At the time of the last evaluation, severe PV regurgitation
was present in 15 patients (68.2 %), moderate regurgita-
tion in 3 (13.6 %), and mild regurgitation in 4 (18.2 %) pa-
tients - all of whom had already undergone RV-PA conduit
implantation owing to severe PV insufficiency.

In the NTAP group (n=108), the mean residual
RVOT pressure gradient during follow-up was 22.45 +
9.7 mmHg, and the median PV z-score was -0.1 (range:
-2.7 to 2.2) (Figure 1, Figure 2, Table 3). Twelve patients
(11.1 %) required reintervention at a mean of 1.24 years
postoperatively (range: 0.67 to 5.5 years) (Table 3).
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Figure 1. Dynamics of changes in the maximum pressure gradient across the right ventricular
outflow tract (RVOT) in both patient groups over an 8-year follow-up period
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Figure 2. Dynamics of the PV z-score after ToF repair in both patient groups over
an 8-year follow-up period

Table 3

Postoperative characteristics of two groups in the long-
term period

TAP NTAP
Parameter (n=22) (n=108) P<0,05
RVOT pressure 14987 224%97 0004
gradient, mmHg
PV z-score 0,5(-17;3.6) -0.1(-2.7;2.2) 0.25

Reoperations on

the RVOT 8 (363 %)

12 (11.1 %)  0.0029*

Note: * - the difference is statistically significant

Four patients (3.7 %) underwent balloon pulmonary
valvuloplasty (BPVP), five patients (4.6 %) underwent
excision of residual subvalvular obstruction with preser-
vation of the pulmonary valve, and three patients (2.7 %)
required TAP due to severe RVOTO and PV annulus hypo-
plasia. During long-term follow-up, PV was competent in
nine patients (8.3 %), 50 patients (46.3 %) had mild PV
regurgitation, 12 patients (11.1 %) had mild-to-moderate
regurgitation, 21 patients (19.5 %) had moderate regur-
gitation, nine patients (8.3 %) had moderate-to-severe
regurgitation, and seven patients (6.5 %) had severe PV
regurgitation, including three patients who underwent
TAP due to severe RVOTO and PV annulus hypoplasia.

Thus, over the 8-year follow-up period, patients in
the TAP group required significantly more RVOT-related
reoperations compared to the NTAP group (8 patients,
36.3 % vs 12 patients, 11.1 %; p =0.0029) (Tab.3). This
difference is primarily due to the need for RV-PA conduit
implantation in TAP patients resulting from severe PV
insufficiency, and the number of such reoperations is ex-
pected to increase further over time.

The graph presents the dynamics of the maximal pres-
sure gradient across the RVOT in the two groups over an
eight-year period following surgical correction. The data
are shown as a time-distributed chart, with measure-

ments taken at the following postoperative intervals: 3
months, 6 months, 1 year, 3 years, 5 years, and 8 years
after total repair.

In the early postoperative period, both groups exhib-
ited relatively elevated RVOT pressure gradients, with
mean values around 30-40 mmHg in the NTAP group and
15-25 mmHg in the TAP group. During the first year of
follow-up, the median gradients remained stable; how-
ever, isolated cases of increasing gradients exceeding
60 mmHg were observed, reflecting progressive RVOTO
and the need for reintervention.

In the subsequent years (up to 3-5 years), the gradi-
ents remained stable or slightly decreased, likely due to
somatic growth and annular enlargement of the PV. Inter-
estingly, at eight years of follow-up, the TAP group dem-
onstrated an increase in both the median RVOT gradient
and its variability, with several cases exceeding 80 mmHg.
This trend is attributed to rising gradients across the RV-
PA conduit, which required reintervention with conduit
implantation in 18.2 % of patients in this group.

The graph presents changes in the pulmonary valve
Z-score over time in groups following total repair of ToF.
Measurements were taken at 3 months, 1 year, 3 years,
and 8 years postoperatively.

At all follow-up points, the Z-score in the TAP group
remained consistently higher than in the NTAP group,
possibly indicating a larger annular size following TAP
repair. In the TAP group, median Z-scores remained posi-
tive (0.5-2.0), whereas in the NTAP group, values hovered
around 0 or were slightly negative. The lowest Z-scores
in the NTAP group were recorded at 3 months postop-
eratively (with some values below -4), suggesting rela-
tive annular hypoplasia in this cohort. By 8 years, Z-score
values remained stable in both groups, although a higher
proportion of patients in the TAP group exhibited supra-
normal Z-scores, potentially associated with annular di-
lation after transannular patching.

Overall, 14 patients (10.6 %) from both groups re-
quired reoperation during the follow-up period due to
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residual RVOTO. Analysis of preoperative, intraoperative,
and postoperative echocardiographic and hemodynamic
parameter (PV z-score, RV/LV pressure ratio, RV-PA
gradient (measured directly and via ITEE), and RVOT z-
score) revealed that the most powerful predictor of sig-
nificant RVOTO was the RVOT z-score, measured intra-
operatively via ITEE. RVOT z-score < -3.2 demonstrated
high sensitivity (85.0 %) and specificity (90.1 %), with
an area under the ROC curve (AUC) of 0.925, indicating
strong diagnostic accuracy.

Other intraoperative parameters, such as Prv/Plv ra-
tio, RV-PA gradient and PV z-score, showed substantially
lower predictive ability. Thus, for Prv/Plv ratio with a
cutoff > 0.78 had 60 % sensitivity, 67.6 % specificity, and
AUC = 0.673. For directly measured RV-PA gradient with
a threshold > 27 mmHg had 47.4 % sensitivity, 73.9 %
specificity, and AUC = 0.583 and for RV-PA gradient via
ITEE with a cutoff > 39 mmHg showed 50.0 % sensitivity,
91.0 % specificity, and AUC = 0.721. For PV z-score at a
threshold < -1.5 had 50.0 % sensitivity, 84.7 % specificity,
and AUC = 0.659 (Figure 3).

Furthermore, a correlation was identified between
the RVOT z-score and the Prv/Plv ratio (r=-0.58,
p <0.01), indicating a certain interdependence between
the anatomical and functional assessments of the RVOT.

z-score p/o PV plasty

53

However, the RVOT z-score demonstrated a superior
predictive value for determining the need for reinter-
vention compared to the Prv/Plv ratio.

Discussion. Although the era of cardiac surgery be-
gan with the first total repair of ToF in 1954 by Lillehei
C.W. [12], the investigation of surgical approaches and
long-term outcomes of ToF repair remains highly rel-
evant today. Reconstruction of the RVOT during ToF re-
pair is a common procedure. While valve-sparing repair
(non-transannular patch, NTAP) is generally preferred,
determining which patients are suitable candidates for
this approach remains controversial [13].

According to Linda J. Schulte et al. [14], valve-sparing
repair is considered safe in patients with a PV Z-score
> -2. In a meta-analysis by Sitanggang et al. [15], a PV
z-score 2 -2.59 (sensitivity 81.3 %, specificity 75 %) was
associated with a lower risk of residual RVOTO following
NTAP. In our study, the lowest risk of reintervention was
observed in patients with a PV z-score > -1.5 (sensitivity
50.0 %, specificity 84.7 %, AUC = 0.659).

Siddiqi U. et al. [16] identified the intraoperative
RVOT gradient with a threshold > 45 mmHg assessed
by ITEE as the most reliable predictor of reintervention.
This finding closely aligns with our result, where an in-
traoperative RV-PA gradient > 39 mmHg predicted the
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Figure 3. Receiver operating characteristic (ROC) curves of individual parameters predicting residual RVOT
obstruction in patients after tetralogy of Fallot (ToF) repair
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need for reoperation due to RVOTO (sensitivity 50.0 %,
specificity 91.0 %, AUC = 0.721).

The prognostic value of the Prv/Plv ratio remains
controversial. Boni L. et al. (2009) reported successful
valve-sparing ToF repair in patients with intraoperative
PV z-score = -3 and postoperative Prv/Plv < 0.9, pro-
vided stable hemodynamics and absence of subvalvular
stenosis [17]. Hickey et al. found that a postoperative R
systolic pressure < 50 mmHg was associated with a low-
er risk of RVOTO [6]. Toshkhani D. et al. [18] also em-
phasized the relevance of intraoperative gradients but
noted their susceptibility to variation based on anesthe-
sia and systemic hemodynamics. In our study, a Prv/Plv
ratio > 0.78 predicted residual RVOTO with a sensitivity
of 60 % and specificity of 67.6 % (AUC = 0.673). These
conflicting data regarding hemodynamic parameters
highlight the advantage of anatomical indices, such as
the RVOT z-score, which are less affected by physiologi-
cal fluctuations.

According to our previously published data
(2020) [10], an RVOT z-score < -3.2 had the highest pre-
dictive value among all assessed parameters for iden-
tifying significant residual RVOTO (AUC = 0.979; p <
0.0001). In the current study, conducted on a larger pa-
tient cohort with extended follow-up, the RVOT z-score <
-3.2 again demonstrated the highest sensitivity (85.0 %)
and specificity (90.1 %) for predicting RVOT obstruction
(AUC = 0.925; p < 0.001), compared to other echocar-
diographic and hemodynamic parameters (PV z-score,
Prv/Plv ratio, direct RV-PA gradient, and ITEE data).

Thus, the RVOT z-score proved to be the most effec-
tive intraoperative predictor and may be recommended
for routine use during ToF total repair. This parameter
may aid in the development of a standardized intraop-
erative decision-making algorithm. Based on our data,
if the intraoperative PV z-score measured with a Hegar
after commissurotomy is = -3.2, valve-sparing repair can
be safely performed. In cases with PV z-score < -3.2, TAP
repair is indicated. If the PV z-score is > -3.2 after infun-
dibulectomy, it is necessary to assess the RVOT z-score.
When the RVOT z-score is = -3.2 based on ITEE findings,
PV annulus can be preserved and the operation complet-
ed. However, if the RVOT z-score is < -3.2, it is advisable
to return to cardiopulmonary bypass and perform a more
aggressive resection of the subvalvular structures. Fol-
lowing this algorithm may reduce the number of reoper-
ations due to residual RVOTO, broaden the indications for
valve-sparing surgery, and decrease the number of RVOT
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[loBrocTpokoBi pesynbrati Kopekuii TeTpaau Manno 3i 36epexeHHAM KnanaHa
NereHeBoi apTepii a60 3 TpaHCaHYNSPHOIO NATKOK

bopopaiHosa O.C., Muxannoscbka A.O.

Y «HayKoBO-NpakTUUYHUIA MEOUYHUIA LLEeHTP AMTSYO0i Kapaionorii Ta kapaioxipyprii MO3 Ykpainu», M. Kuis, YkpaiHa

Pesiome

Beryn. Terpaga @asio (TP) - mommpeHa LiaHOTHYHA BpO/XKEHA BaZia ceplis, XipypriuHe JiiKyBaHHS sIKOI cipsi-
MOBaHe Ha YCyHeHHsl o06CTpyKLUii BUXifjHOro TpakTy nmpaBoro uutyHouka (BTIILI). Bubip Mix TpaHcaHyJISIpHOIO
mactukolo (TAP) Ta knanaHo36epiratoyoro TexHikorw (NTAP) 3anuiaeTbcs AUCKYCIHHUM, 1110 OB I3aHO 3 HAsIB-
HICTIO HEJI0JIIKIB KO>KHOT'0 3 METO/IiB — BUPAXKEHOI0 perypriTali€lo Ha KJanaHa JereHeBoi apTepil Ta pU3MKoOM 3a-
JINLIKOBOI 0O6CTPYKIii.

MeTa. OiHUTH NMPOTHOCTUYHY LiHHICTB iHTpaomepariliHUX exokapjiorpadiuHux mapaMeTpiB, BKJIOYHO 3
RVOT z-score, /st AiarHOCTUKK 3Ha4YUMO] 3ayuIKoBoi o6cTpykiii BTIII y gitew 3 T® Ta npoaHasisyBaTH iX J0B-
FOCTPOKOBI pe3yJIbTaTH Iic/d NPOBeAeHHA paJUKalbHOI KOpeKLil BpoKeHOol BaZy cepLs.

Marepiasiu Ta MeToAU. Lle peTpocrieKTUBHE OJI0LLEHTPOBE AOCJiIKEHHS BK/I04Yano 132 manieHTH, Ki OTpU-
MaJiu paJiukaiabHy Kopekiito T®. [HTpaonepauiiiHa yepescTpaBoxigHa exokapgiorpadis (ITEE) sacTocoByBanack
s ouinku aHatomil BTIII Ta remoauHamiku. OuiHoBaiMcs 6a30Bi XapaKTepPUCTUKHU Ta NepionepaniiHi nokas-

YKpaiHCbKUIA )XypHan cepueBo-cyanHHOT xipyprii ™ Tom 33,N2 3 ® 2025



56 BpopyxeHi Bagu cepus

HUKH po3MipiB KianaHa jiereHeBoi apTepii, BTIIIII, rpajiieHTiB THCKY Ha HbOMY Ta 3MiHHU eXoKapaiorpadiuHux mo-
Ka3HUKIB y BigJaseHoMy nepiozi. CTaTUCTUYHUN aHauli3 BK/IO4YaB nooynoBy ROC-kpuBux, pospaxyHok AUC, Bu-
3Ha4YeHHs MOPOTrOBUX 3HAY€Hb, YYTIMBOCTI Ta crielipiyHOCTI. [IOpiBHAHHSA rpyn NPOBOJMJIOCH 3 BUKOPHUCTAHHAM
t-kpuTepito CThrofieHTa ab6o KpuTepito MaHHa-YiTHi, 3a1exXHO Bif po3noainy.

PesyabraTu. Y 82,6 % nanienTiB 6yno BukoHaHo NTAP, y 17,4 % - TAP. ¥ rpyni TAP 3HayHo 4acTiue crocrte-
piranucs peonepauii, nos’s3ani 3 BTIIII (36,3 % npotu 11,1 %; p = 0,0029), nepeBakHO Yyepe3 BUPaKeHY HeJl0-
CTaTHICTb KJanaHa JiereHeBoi apTepii (JIA) Ta noTpeby B iMmuaHTalil NpaBoIJIyHOYKOBO-JIET€HEBOTO KOHAYITA.
Haib6inpm ToyHUM npeguKTopoM 3HauuMoi o6ctpykuii BTIIII, njo BuMarasia moBTOPHOro BTpy4YaHHs, 6yB iHTpa-
onepanifinuit RVOT z-score < -3,2, Bu3HayeHu# 3a gonomorow ITEE (AUC = 0,925, yytausicts 85,0 %, cnenudiy-
HicTb 90,1 %). IH1Ii napameTpy, Taki K cniBBigHOWeHHA Prv/Plyv, rpafiieHT TUCKY NpaBUM LIJIyHOYKOM Ta JIA Mix
Ta z-score KjanaHa JIA, Maji HUXK4y IPOTHOCTUYHY TOYHICTb.

BucHoBKkHM. YacToTa noBTopHux BTpydanb Ha BTIII 6ysna Bumoro micas TAP, vixk micisa NTAP (36,3 % npotu
11,1 %, p = 0,0029), nepeBaxkHO Yepe3 BUPAXKEHY HeJOCTAaTHICTh kianaHa JIA ta o6ctpykuito BTII. InTpaonepa-
nirtHui RVOT z-score < -3,2 6yB HalCUJIbHILIKMM PegUKTOpOoM 3HauuMoi o6ctpykuii BTIILI. Ouinka BTIII i z-score
kJanaHa JIA nig yac onepanii MoXke 3MEHIIUTH NOTPeby B peornepalisx, CIpUsTH BUGOPY KianaHo3bepirardoi
TAaKTUKHU Ta 3HU3UTU PU3UK HACTYNHUX XipypriyHUX BTPy4YaHb Yepe3 HeJJOCTaTHICTh KJlallaHa JiereHeBoi apTepil.

Kmio4oei cnoea: epodsiceri sadu cepys, xipypeiuHa kopekyis, npeHama/abHa diazHocmuka, 30a2a4eHHsl J1e2eHe8o-
20 KpOBOMOKY, eHO08ACKYASAPHI 8MPY4aAHHS, MPAHCAHYASIPHA NAACMUKA, KAanaHo3bepieaio4a onepayisi.
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