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Restenosis Rate and Reinterventions after Aortic Arch Repair in Infants

Abstract

The aim. This study aims to determine the reintervention rate in infants undergoing aortic arch repair and to
analyze risk factors and evaluate the results of reinterventions.

Materials and methods. This retrospective study examines 445 infants with aortic arch hypoplasia who under-
went aortic arch reconstruction between 2011 and 2019. The study included only patients with two-ventricle
physiology and subsequent two-ventricle repair. Techniques for primary repair included extended end-to-end
anastomosis (n = 348), end-to-side anastomosis (n = 611), autologous pericardial patch repair (n = 16).

Results. The overall mortality in the entire study group was 3.3 %. Follow-up period ranged from 1 month
to 9.4 years (mean 2.8 + 2.5 years). Restenosis at the site of aortic arch repair was identified in 47 (10.5 %) pa-
tients. Of these, 12 patients underwent surgical reconstruction of the aortic arch, 27 patients underwent balloon
angioplasty, and in 8 patients both methods were used. Freedom from reintervention was 89.4 % at 1-year follow-
up and 87.5 % at 4-year follow-up. The most determining factors for restenosis were related to hypoplastic proxi-
mal aortic arch and body weight less than 2.5 kg.

Conclusions. Surgical treatment of aortic arch hypoplasia in newborns and infants is effective and shows good
immediate and long-term results. Anatomical correction of reobstruction at the level of the aortic arch is safe with
both endovacular and surgical methods with low mortality and incidence of repeated interventions. Identified
risk factors for mortality and recurrent aortic arch interventions help to improve the treatment of aortic arch
hypoplasia in patients under 1 year of age.
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Introduction. Aortic coarctation accounts for 5 % to
8 % of congenital heart diseases in children and is fre-
quently associated with aortic arch hypoplasia [1]. Recur-
rent aortic arch obstruction remains an important compli-
cation after aortic arch reconstruction in infants and occurs
in a number of patients in surgical series [2, 3]. In literature
there are many studies on risk factors of reobstruction after
aortic arch repair in infants. Despite many different tech-
niques for arch reconstruction, some authors announced
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that the restenosis rate is directly associated with arch
anatomy and the type of repair [4].

[t is often thought that age at time of reconstruction, low
weight in neonates, and preoperative care are associated
with higher risk of recurrent obstruction [5].

The recurrence rate of arch obstruction and recurrent
interventions varies in different series and ranges from 2 %
to 40 % [6, 7]. There is currently no consensus on the opti-
mal methods for recurrent aortic obstruction. Strategies to
treat recurrent aortic arch obstruction have evolved with
time [8, 9]. Over the last 2 decades, balloon angioplasty has
been more widely used, but a number of publications still
recommend surgery as a more effective treatment for re-
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stenosis at the site of previous aortic arch repair. The aim of
our study is to determine the reintervention rate in infants
undergoing aortic arch repair and to analyze risk factors
and evaluate the results of reinterventions.

Materials and methods. The study included 445 neo-
nates who underwent aortic arch repair due to aortic coarc-
tation with aortic arch hypoplasia at the National Amosov
Institute of Cardiovascular Surgery of the NAMS of Ukraine
and the Ukrainian Children’s Cardiac Surgery Center from
2011 to 2019. The study included only patients with two-
ventricle physiology and subsequent two-ventricle repair.
Exclusion criteria: infants with single-ventricle physiology.
Aortic coarctation with aortic arch hypoplasia occurred as
an isolated defect in 159 (35.7 %) patients, and was asso-
ciated with other cardiac malformations in 286 (64.3 %)
patients. There were 284 (63.8 %) males and 161 (36.2 %)
females. The mean age of the patients at first operation was
2.3 + 0.8 months, mean weight was 4.8 + 1.9 kg. Reinter-
ventions on the aortic arch were performed in 47 (10.5 %)
patients who formed the main group of the study. Primary
aims included an analysis of restenosis rates and catheter-
based or surgical reinterventions for aortic arch obstruc-
tion. Characteristics of the patients at the time of reinter-
vention are listed in Table 1.

As we can see, the most common surgical technique used
at primary aortic arch repair was extended end-to-end anas-
tomosis through a lateral thoracotomy. All the patients un-
derwent routine transthoracic echocardiography. Anatomi-
cal description of the aortic arch was analyzed from echocar-
diographic data. The diagnosis of aortic arch hypoplasia was
established if the deviation of the isthmus distal and proxi-

Table 1
Patient characteristics at the time of reintervention

Characteristics Reintervention group, n = 47

Age, month 58%30
Weight, kg 5927
Body surface area, m? 0.24 +0.04

Surgical techniques

Extended end-to-end
anastomosis

38 (80.9 %)

End-to-side anastomosis 8 (17 %)
Autologous pericardial patch 121%)
aortoplasty

Surgical approach

Thoracotomy 32 (68 %)
Median sternotomy 15 (32 %)

mal aortic arch Z-score was less than or equal to -2. Aortic
aneurysm formation was determined if the diameter of the
aneurysm was 1.5 times greater than that of the descend-
ing aorta at the level of the diaphragm. Reinterventions af-
ter primary aortic arch repair included 27 (6.1 %) catheter-
based reinterventions, 12 (2.7 %) surgeries, and in 8 patients
(1.8 %) both techniques were used (Fig. 1).

The most common indication for reintervention was
recurrent aortic obstruction at the site of previous arch
repair. However, 1 patient had restenosis at the proximal
arch and aortic aneurysm at the distal arch after patch aor-
toplasty. Indications for reintervention after primary aortic
arch repair were upper extremity/lower extremity resting

All patients who underwent aortic
arch reconstruction n=44 5

Patients without
» reinterventions

n=398

Reinterventions
number of patients, n=47
number of reinterventions, n=58

A

S - Catheter-based
urgery oth reinterventions
n=12 n=8 -
n=27
P S =
Lateral thoracotomy Median sternotomy Re-dilatation
n=11 n=9 i

Fig. 1. Aortic arch reinterventions (surgeries and endovascular interventions)
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peak-to-peak gradient >20 mm Hg or mean Doppler sys-
tolic gradient >20 mm Hg.

Catheter interventional techniques for recurrent aortic
arch obstruction. The method of balloon angioplasty of aortic
arch obstruction did not differ significantly from the proce-
dure of primary dilatation. A percutaneous femoral artery
approach was used in all the patients. A pigtail or a multipur-
pose catheter was passed through the arterial sheath, placed
above narrow segment, pressure gradient was measured,
and angiography was performed in two views. Indications
for balloon angioplasty were transcatheter systolic gradient
of >20 mm Hg and suitable anatomy. Appropriate sized bal-
loon angioplasty catheter was selected. The balloon catheter
was then passed over the guidewire and positioned across
the narrow segment. The balloon was inflated to a pressure
of 3 to 5 atm and kept inflated for 5 to 10 seconds. After per-
forming a control assessment of hemodynamics and aorto-
graphy, a decision was made regarding further tactics. When
achieving the optimal result, according to aortography, and
measuring the pressure in the ascending and descending
aorta, repeated inflation of the balloon at the site of narrow
segment was not performed.

Surgical technique. Several different surgical techniques
for recurrent aortic arch obstruction were used (Table 2).
The particular technique was chosen by the surgeon indi-
vidually for each patient.

Lateral thoracotomy was used for relief of aortic obstruc-
tion in 11 patients. Thoracotomy was chosen because the
narrow segment was distal enough to be safely addressed
by thoracotomy. Surgical approach did not differ signifi-
cantly from a primary aortic arch repair. A posterolateral
thoracotomy was performed in the third intercostal space.
Intrathoracic adhesions were divided paying much atten-
tion to the mobilization of vagus and recurrent laryngeal
nerves. The aortic arch, left subclavian artery and descend-
ing thoracic aorta were dissected from their surrounding
adhesions. The vascular clamp was placed directly near the
brachiocephalic trunk in the area of proximal aortic arch,
partially clamping the ascending aorta. At the same time,
invasive pressure on the right radial artery was controlled,
which is an indicator of adequate blood flow to the right

Table 2
Surgical techniques used for recurrent aortic arch obstruction
Lateral Median
thoracotomy  sternotomy

Surgical technique n=11 n=9
Extended e_nd-to-end 8 2
anastomosis
End-to-side anastomosis - 1
Amato technique 2 -
Autologous pericardial patch _ 6
aortoplasty
Aneurysm resection 1 -

common carotid artery. Distally, the clamp was placed on
the descending thoracic aorta below the previous repair
site. The narrowing segment was excised, longitudinal inci-
sion was made in the posterior wall of the descending aorta
and then aortic arch repair was performed.

In the remaining 9 patients, reintervention was per-
formed through a median sternotomy under cardiopul-
monary bypass with antegrade cerebral perfusion. After
starting cardiopulmonary bypass, the patient was cooled
to 24-25 °C. The arterial cannula was then inserted into
the brachiocephalic trunk and selective antegrade cerebral
perfusion was initiated, reducing the volume perfusion rate
to 30-40 % of normal. To prevent air embolism of cerebral
vessels, the tourniquets were pulled tightly around aortic
cannula, left carotid and subclavian arteries. The incision of
the aortic arch was performed in the longitudinal direction
from descending to ascending aorta and then aortic arch
repair was performed.

The main surgical technique used to relieve recurrent aortic
arch obstruction was extended end-to-end anastomosis (n = 10).
The aortic arch was mobilized, narrow segment was excised and
aorta was anastomosed in an end-to-end fashion. Autologous
pericardial patch aortoplasty was used in 6 patients including
patch extension into the proximal arch in every case. One patient
underwent aneurysm resection and xeno-pericardial patch repair.

Statistical analysis. Statistical analyses were performed
using the Microsoft Excel 2016, IBM SPSS Statistics 21.0.
Freedom from aortic arch reintervention secondary to aor-
tic arch reobstruction was estimated using Kaplan-Meier
curves. To find risk factors for reintervention, Cox regres-
sion analyses with all available anatomic, presurgical and
surgical variables were performed. P-value <0.05 was ac-
cepted as a statistically significant difference.

Results. The hospital mortality after primary aortic
arch repair in infants was 2.7 % (n = 12), mortality in the
long term was 0.7 % (n = 3). Analysis of the hospital morta-
lity showed that only one patient died with isolated aortic
arch hypoplasia, all others had associated congenital heart
disease. It should also be noted that only in one patient the
cause of death was ineffective aortic arch repair, resulting
in the development of heart failure. In other patients, the
reasons were related to associated cardiac defects repair.

Follow-up period ranged from 1 month to 9.4 years (mean
2.8 + 2.5 years). Restenosis at the site of aortic arch repair was
identified in 47 (10.5 %) patients. Of these, 12 patients under-
went surgical reconstruction of the aortic arch, 27 patients un-
derwent balloon angioplasty, and in 8 patients both methods
were used. A total of 58 reinterventions were required for re-
stenosis. Median interval from primary arch repair to reinter-
vention for recurrent aortic obstruction was 8.4 + 1.2 months.
Ofthe 47 patients who underwent reintervention on the aortic
arch, 17 (36.1 %) patients weighed less than 2500 g.

Hospital mortality after surgical repair of recurrent aor-
tic arch obstruction was 2.1 % (n = 1). Mortality was not as-
sociated with the technique of reintervention on the aortic
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arch. The cause of death was acute heart and respiratory
failure associated with the correction of other congenital
heart disease. There were no late deaths. The main charac-
teristics and outcomes for patients who underwent aortic
arch reconstruction are described in Table 3.

Atthe time of reintervention, the median systolic gradient
across the obstruction was 50.8 + 17 mm Hg. According to
echocardiography after reintervention, the median systolic
gradient significantly decreased to 13 + 4 mm Hg (P <0.05).

The recurrent aortic arch obstruction was located at the
isthmus in 10 patients, at the isthmus and the distal aortic
arch in 8, and at the distal and proximal arch in 29 patients.
The obstruction was discrete in 27 patients and was suitable
for balloon dilatation. In all the patients, immediate result af-
ter reintervention was successful, with the pressure gradients
after reintervention less than 20 mm Hg. Increase in isthmus,
distal and proximal arch Z-score was found in all the patients.
Median follow-up after reinterventions was 2.8 + 2.5 years. A
second reintervention was performed in 11 patients: 5 patients
after balloon angioplasty (3 patients underwent second balloon
angioplasty, 3 patients had patch enlargement) and 6 patients
after surgical reintervention (4 patients underwent balloon an-
gioplasty, 3 patients had second surgical reintervention).

In multivariable analysis, independent risk factors for
reintervention due to restenosis were hypoplastic proximal
aortic arch (P = 0.002) and body weight less than 2500 g
(P =0.004) at primary repair (Table 4).

The Kaplan-Meier estimate of freedom from reinterven-

Table 3

Patient characteristics and outcomes of aortic arch
reinterventions

Before After Before
Characteristics reintervention reintervention discharge
Age, months 1.3+04 5.8%3.0 58%34
Weight, kg 40£20 59%27 59%32
Z-score, aortic
isthmus, -59+17 -27%1.2 -1.3+04"
mean £SD
Z-score, distal
aortic arch, -31+x14 -22%09 -1.4+0.8"
mean £SD
Z-score,
proximal -31%11 -27%10  -16%03"
aortic arch,
mean £SD
Mean systolic
gradient, 45+ 18 50.8 17 13+ 4~
mm Hg
LVEF (%) 61%12 64 %10 674

* P-value <0.05.
LVEE left ventricular ejection fraction.

Table 4
Analysis of risk factors for aortic arch reintervention

tion was 89.4 % at 1-year follow-up and 87.5 % at 4-year Predictor B P Exp(B) Exp(B)95%Cl
follow-up (Fig. 2). Body
- 2769 0.004 1594  2.39-106.49
Discussion. Restenosis rate and reinterventions after ~ weight <2500 g
aortic arch repair in infants are still a matter of concern.  Hypoplastic
The rate of restenosis in our study is 10.5 % in patients who  proximal aortic 3635 0002 3791 3.91-36799
underwent surgery, which was comparable to the results _arch
from other studies [8, 10]. There has been much debate re-  Constant -8.771 0.000 0.001 -
1.0
S 0.9
€ = ot - D e S + +
-
2
2
E“ 0.8
£
=
£ o7
o
2
]
fire
0.6
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Fig. 2. Freedom from reintervention after aortic arch repair in infants
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garding the risk factors for recurrent aortic obstruction. Ac-
cording to systematic review, risk factors for reobstruction
of the aorta can be summarized in the following categories:
demographic variables, associated anomalies, clinical and
intervention variables, morphometric variables [11]. Low
weight at intervention is classically viewed as a potential
risk factor for restenosis [12, 13]. This is confirmed by sev-
eral studies, showing a significant association between low
body weight at the time of repair and arch restenosis. Ba-
cha et al. identified that weight less than 1.5 kg at the time
of primary arch is an independent predictor of recurrent
aortic arch obstruction [14]. However, Sudarshan et al. and
Jiang et al. noted that low weight was not a significant fac-
tor for choosing surgical strategy [15, 16]. Our study shows
that weight less than 2500 g is indeed a risk factor for reste-
nosis after neonatal aortic arch repair.

Some studies evaluating the association between reste-
nosis and aortic arch morphometry showed that the hypo-
plastic aortic arch was a significant risk factor for recurrent
aortic arch obstruction [17, 18, 19]. For example, McElhinney
et al. measured the size of the aortic arch segments by echo-
cardiography and concluded that the size of the transverse
aortic arch is an important risk factor for restenosis after
neonatal aortic arch repair [5]. Wu et al. also found that the
size of the transverse aortic arch is a risk factor for recurrent
aortic arch obstruction [20]. In the present study, we found
that the diameter of the proximal aortic arch was associated
with reintervention for recurrent aortic arch obstruction.

Concerning surgical technique, when possible, the re-
construction should be performed using native tissue. Many
authors recommend an extended end-to-end or end-to-side
anastomosis as the best method of primary hypoplastic aor-
tic arch repair to avoid restenosis [21, 22, 23, 24]. In our
study initial repair technique was not associated with re-
current aortic arch obstruction. As for surgical approach for
reintervention, both median sternotomy and lateral thora-
cotomy were used. Surgical approach was chosen after a full
preoperative examination including echocardiography, an-
giography, and magnetic resonance image scanning, and de-
pended on the location and duration of reobstruction. In our
opinion, if the narrowing aortic segment is located proximal
to the previous repair site and if the transverse aortic arch
remains significantly hypoplastic, the best surgical approach
will be median sternotomy. If the recurrent obstruction is
distal to the left subclavian artery, we used left thoracotomy:.

The purpose of any reintervention after the initial re-
construction of the aortic arch is to completely eliminate
the obstruction for further growth of all segments of the
aortic arch, minimizing the risk of re-narrowing. Differ-
ent methods are used to treat recurrent aortic arch ob-
struction: endovascular interventions (balloon dilatation,
stenting), surgical techniques (extraanatomic bypass with
synthetic vascular prostheses, anatomic aortic arch). Re-
garding the treatment strategy, surgical repair of recurrent
aortic arch obstruction is preferred in cases when the area

of obstruction involves a longer segment of obstruction
[2, 25]. Balloon angioplasty has been increasingly used for
local recurrent aortic obstruction and becomes the initial
procedure of choice in many centers [9, 26]. Balloon dilata-
tion of aortic arch restenosis demonstrates high efficiency
of the procedure. Connective tissue at the site of primary
surgical repair minimizes the risk of aneurysm formation
after balloon dilatation. In our series, patients with suitable
anatomy (locally narrowed segment) should have an initial
trial of balloon angioplasty. This method was effective in
the vast majority of patients with aortic arch restenosis.

Limitations. Whilst the number of investigated patients
was high in our study, the main limitation of our study was
retrospective approach. So, data are only available for the
time when recurrent aortic arch obstruction was detected
and not when it occurred. In addition, it was not possible to
precisely analyze the anatomy of each aortic segment in all
cases. This certainly limited identification of all anatomical
risk factors for restenosis. Further study is necessary to de-
scribe the growth of the augmented aortic arch over time.

Conclusion. Aortic arch reobstruction is a common com-
plication following aortic arch repair in infants. Both surgical
and endovascular reinterventions after aortic arch repair in
infants are safe, effective, and are associated with low inci-
dence of restenosis. Freedom from reintervention was 89.4 %
at 1-year follow-up and 87.5 % at 4-year follow-up. The most
determining factors for restenosis were related to hypoplas-
tic proximal aortic arch and body weight less than 2500 g.

Conflict of interest: the authors have nothing to de-
clare.
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Pe3omMme. [IoBTOpHA OGCTPYKILisA 3a/JUINAETbCA BAXJIMBUM YCKJIQJHEHHSAM Iic/aAA PeKOHCTPYKLil Jyrd aopTH B
HeMOBJAT. ONTUMa/IbHI METOAU yCyHEHHs NOBTOPHOTO 3BY>KEHHS 3a/IMIIAIOTLCA CyllepedwIMBUMU. B ocTanHI poku
6a/loHHa AMJIaTallis pecTeHO03iB YacTillle BUKOPUCTOBYETBCA, OJJHAK Yy JliTepaTypi AiesiKi aBTOpHU Bce K peKOMeHAYIOThb
MOBTOPHE XipypriyHe BTPy4YaHHS, K GiJbll epeKTUBHE JJisl JIKYBaHHS MOBTOPHOTO 3BY)KEHHSI B Miclli monepeaHbol
IJIACTUKHU Ayry aopTH. CepeJ; NPUXUIbHUKIB XipypriuHoi penjacTUKU Ayry aOpTH, CIipHUM NMUTAHHAM 3a/MIIAETHCS
MeTOZMKa PEKOHCTPYKIIT Ta XipypriuyHU{ AOCTYII.

MeTa po6GOTH - BU3HAYUTH YaCTOTY MOBTOPHUX BTPYYaHb IiCJIsA pEKOHCTPYKIil [yTH aOPTH B HEMOBJISIT, @ TAK0XK
OLIIHUTH IX pe3yJIbTaTH Ta NpOaHalIi3yBaTH GaKTOPU PUSUKY peiHTepBeHL M.

Marepiasim Ta MeToaM. Y [ocCHipKeHHS BKJ/OYeHO 445 HoBoHapomkeHux, AkuM 3 2011 mo 2019 pik
y AY «HaunioHanbHU# IHCTUTYT cepLeBo-cyAUHHOI xipypril iMmeni M. M. AMocosa HAMH Ykpainu» Ta 1Y «HaykoBo-
NpaKTUYHUH MeJUYHUU LeHTp JUTA4oi Kapziosorii Ta kapgioxipyprii MO3 YkpaiHu» NpoBOAW/IM MJIACTUKY JLYTH
aopTH BHACJIZOK KoapKTalil aopTH 3 rinomJasiero Ayrud aopTu. Kputepil BUK/IIOYeHHs: AITH 3 OJHOLIJIYHOYKOBOIO
¢iziosoriero. Koapkrauis aoptu 3 rimomsasielo Ayrd aopTH cnocTepirajacsd sk i3osboBaHa Baga y 159 (35,7 %)
nauieHTiB, aconiioBaHa 3 iHIIMMU BaZaMu cepusa y 286 (64,3 %) nauienTis. [lanienTiB yos0Bivoi cTaTi 6ys10 284 (63,8 %),
xkiHo4oi - 161 (36,2 %). CepeaHiii Bik XBOpHX Ha MOMeHT nepiuoi onepanii craHoBuB 2,3 + 0,8 mic., cepesiHst Maca Tia -
4,8 + 1,9 kr. [loBTOpHI BTpy4aHHA Ha Ay3i aopTu BUKoHaHO 47 (10,5 %) manieHTam, ki CTAHOBUJIM OCHOBHY Ipyny
JocJipKeHHs. YciM manieHTaM NpoBOJMJIM MJIAHOBY TPAHCTOPaKaJbHY exokapziorpaditro. AHAaTOMIYHHUNA OMUC JAyTH
A0pTH aHaJi3yBa/u 32 JJAaHUMH eXoKapiorpadii. liarHo3 rimomsasii Ayru aopTH BCTAaHOBJIIOBAIH, SIKIO BiJJXUJIEHHS
JUCTAJIBHOTO Ta NMPOKCHMaJbHOTO BiAAiNiB Ayrud aopTH 3a Z-score OyJi0 MeHlle a6o AOpiBHIOBaJO -2. YTBOpeHHS
aHeBpU3MU a0OPTH BU3HauaJIY, AKILO JiaMeTp aHeBpU3MHU B 1,5 pasa nepeBuIlyBaB JiiaMeTp HU3XiZHOI a0pTH Ha piBHI
niapparmu. CTaTUCTUYHUE aHAJII3 poBOAM/IM 3a fonoMorow Microsoft Excel 2016, IBM SPSS Statistics 21.0. CBo6oay
Bi/l MOBTOPHUX BTPy4aHb Ha Ay3i aOpTHU BHACJiZL0K MOBTOPHOI 0GCTPYKLIi Jyryu aopTH y BigfaseHoMy nepiofi mpo-
BOJIMJIY 3a JionoMorolo KpruBux Kamana - Maiiepa. [l BU3HaueHHs GpaKTOPiB pU3UKy TOBTOPHOIO BTPY4YaHH, 6yJI0
NpoBeJleHO perpeciiHui aHasi3 Kokca 3 yciMa JOCTyNHUMHM aHAaTOMIYHUMH, NepejiolepalilHUMU Ta XipypriyHUMHU
3MiHHUMMU. P-3HaueHHs < 0,05 6yJ10 NPUHAHSATO IK CTATUCTUYHO 3HAYYLIA Pi3HULA.

PesysibTaTh. [ocniTanbHa JleTalbHICTb Mic/is IEPBUHHOI IJIACTUKU AYyTU Q0PTU Y HEMOBJIAT cTaHoBUIaA 2,7 Y%, Jie-
TaJbBHICTb ¥ BigaaneHoMmy nepioai — 0,7 %. AHasi3yo4u rocniTajsbHy JeTaJAbHICTh, HEOOXiZAHO BiJl3HAYUTH, 1[0 JIMIIe
OJIMH XBOpHUH NoOMep 3 i30/1b0BaHOIO TinoIiasieo Ayryu aopTH, y BCiX iHIIUX crocTepiraaucs cynyTHI BpoJxkeHi BaJju
cepust. CtiJy TAKOXK 3a3HAYUTH, 1110 JIMIIE B OJHOTO XBOPOTO NPUUYMHOIO CMepTi CTasla HeepeKTHUBHA MJIACTHUKA AYTH a0p-
TH, 1110 IPU3BEJIO O PO3BUTKY CEPL,EBOl HEAOCTATHOCTI. B iHIIMX nalieHTiB NpUYKUHU 6YJIM NOB’sI3aHi 3 KOpeKIieto cy-
MYTHIX BaJ, cepug.

[lepiox criocTepexeHHs KoiMBaBcs Bif 1 Micsans go 9,4 poky (B cepegubomy 2,8 + 2,5 poky). PecTeHo3 y micui niac-
TUKU AyTY a0pTHU BUsiBIeHO y 47 (10,5 %) nanieHTiB. 3 Hux: 12 nanieHTaM NpoBeeHo XipyprivHy peKOHCTPYKLi0 AyTH
aopTy, 27 nanieHTaM — 6aJIOHHY aHTIOMJIACTHKY, y 8 NallieHTiB BUKOpHCTAIM 061 1Ba METOU. 3arajioM 6y/10 BAKOHAHO
58 noBTOpPHUX BTPy4YaHb AJIs1 yCYHEHHsI pecTeHO03y Ayry aopTu. CepeHil iHTepBaJ Bij mepBUHHOI KOpeKILii AyrH 10 mo-
BTOPHOI'0 BTPYYaHHs 3 IPUBOJY PELUAUBY 06CTPYKIil a0pTH cTaHOBUB 8,4 + 1,2 Micsaus. 3 47 XBOpPUX, AKUM BUKOHAHO
MOBTOpHE BTPyYaHHA Ha Ay3i aopty, 17 (36,1 %) xBopux Mau Macy Tija MeHIue Hix 2500 T.

TocniTasbHA JieTa/bHICTDb Hics XipypriyHoro JlikyBaHHs peluiMBY o6CTpyKLil Jyry aopTu carana 2,1 % (n = 1).
JleTanbHicTb He 6yJa OB’A3aHA 3 TE€XHIKOI0 MOBTOPHOr0 BTPy4YaHHSA Ha Ay3i aopTu. [IpUuynHOIO cMepTi cTasa rocrpa
ceplLeBO-CyAUHHA Ta AMXaJbHAa HEJOCTATHICTh, NIOB’sI3aHa 3 KOPEKIi€lo CYMyTHIX BPOMKeHUX Baj cepus. JleTanbHUX
BUIIA/IKiB y Bifija/leHOMY nepio/ii He BiJj3Ha4€eHO.

BHCHOBKHM. PecTeHO3 Aiyrd aOpTH € MOLIKMPEHUM YCKJIAJHEHHAM MiC/s PeKOHCTPYKII y HeMOBJIAT. fK XipyprivHi,
TaK i eHZI0BaACKyJISAPHI TOBTOPHI BTPy4YaHHS Mic/Is MJIACTUKY JyT'H Q0PTH B HEMOBJIAT € 6e31Me4HUMHY, ePeKTUBHUMHU Ta
MalOTh HU3bKY 4acCTOTy pecTeHo03iB. CB060/a Bi/j MIOBTOPHUX BTpy4aHb yepe3 1 pik cnoctepexxeHHs1 ctaHoBuuIa 89,4 %,
yepes 4 poku - 87,5 %. Hali6inbi BU3Ha4albHUMH GaKTOpAaMU BUHUKHEHHS pecTeHo3y OyJY rinomnasis npoKcuMallb-
HOI [yT¥ aopTH Ta Maca Tija MeH1ue Hix 2500 r.

Kawouosi cnoea: nosmopHa o6cmpykyis, 64/0HHA aHzionaacmuka, XipypeiyHa pekoHCmpyKyis, @akmopu pusuky
J1ema/ibHocmi, 2inonaasisi.
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