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SUMMARY

Ditkivskyy 1.0.Percutaneouslosure of the secondary atrial septal defect with
complex anatomy and clinically complicated couisQualified scientific work as
a manuscript. ASD closure features

Dissertation for obtaining the scientific degree of candidate of medical
sciences inhe specialty 14.01.04 cardiovascular surgery."National Amosov
Institute of Cardiovascular Surgery, National Academy of Medical Sciences of
Ukraine".

The dissertatiorwontains a theoretical substantiation and a practical solution to a
topical scientift task in the field of medicinieeffectiveness and safetysdcondary
atrial septal defect endovascular closure increasing and expandimglittegions

for its interventional treatment by new techniques implementing considering the
defects anatomy anghtients clinical features.

The research material consisted 1408 consecutive observations of patients
aged from 1.1 to 68 years, during 2003 to 2022. All patients underwent endovascular
ASD closure.

According to the ASD anatomy variant, the examined ptstieere divided

into 5 groups: group | consisted of 489 patients with a central defect (34.7%), group
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Il included 580 patients with aortic rim deficiency (41.2%), group Il consisted of
214 people who had multiple defects (15.2%), group 1V included 10&nhp=atvith
a defect in the septal aneurysm, group V was represented by 18 patients with
superior/inferior and roof rim of the atrium deficiency (1.3%).

The reliability of differences (p>0.05) in the distribution of patients by age
and gender in the studyaups was not established.

A third of the examined patients (31.4%, n=4#3)ur study had shortness of
breath. In the study groups, no significant difference (p>0.05) was found in the
frequency of this symptom, which varied from 30.8% in the group wiguiysmal
bulging of the atrial septum to 33.5% in group V. Pulmonary hypertension was
diagnosed in 7.2% (n=102). In the study groups, no significant differences (p>0.05)
were found in the frequency of this pathology, which varied from 6.1% in the group
of multiple defects to 11.1% in group V. Paroxysmal form of atrial fibrillation
according to Holter monitoring data in our cohort was found in 5.1% (n=72) of
patients with ASD. In the research groups, no significant differences (p>0.05) were
found in the frguency of this pathology, which varied from 3.7% in group |
patients (with defect in the septal aneurysnto 5.6% in group V with
superior/inferior and roof rim of the atrium deficiefcy

28 patients (2.0%) had concomitant congenital and acquired leéactsithat
required simultaneous correction during endovascular closure of the ASD.

All the examined had an increase in the right parts of the heart according to
echocardiography. There was no statistically significant difference between
echocardiographiand hemodynamidatain the comparison groups.

We performed intracardiac echocardiography ii@5%) patientsn our study,
which allowed us to avoid transesophageal echocardiography ang general
anesthesia24 of whom (28.2%) were refusé&m ASD erdovascular closure due
to unfavorable anatomy, which allowed us to avoid occluder migration.

Based on the results of the study of the ASD closure features with complex

anatomy and with a clinically complicated course, a treatment algorithm and
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practicalrecommendations for new techniques were created and implemented into
clinical practice.

Indications for defectslosurein patients with dody weight belowl0O kgare
a significant increase in the size of the right side of the Hadure to thrive, clst
deformities It has been proven that the size of the occluder (isthmus) in millimeters
should not be greater than the child's weight in kilograms. The left atrial disc should
not exceed the minimum diameter of the septum measured in several projections

During the simultaneous endovascular treatment of ASD and other CHD
(PFO, coarctation of the aorta, pulmonary artery stenosis), their correction was
performed first, and then the defect was closed.

Successful closure of the defect was achieved by 98f7#eoexamined
(n=1390). The effectiveness of the procedure did not depend on the type of occluder
by manufacturer. The examined patients with central defects and without an aortic
rim managed to close the ASD in 100% of cases. Among those examined with
multiple ASD, the rate of technical success of the procedure was 97.2% (n=208),
with a defect in the septal aneurydm98.1% (n=105). The lowest rate was
documented in patients without am to the PV and roof44.4% (n=8), which was
signi fi c al)differgnt fom groupl. 0 O

In 18 patients (1.3%), we failed to close the ASD endovascularly for the
following reasons: migration of the device that required surgical removal (n=7,
0.5%); inability to fix the occluder on the septum (n=5, 0.4%), residual large
hemodynamically signifiant shunt (n=6, 0.4%). In 478 patients (33.9%) a modified
technique of endovascular closure of ASD was used, depending on its anatomy. The
frequency of use of the modified method in patients with A& aortic rim
deficiencywas 27.1%, in patients withuttiple defects 100%, with a defect in the
septalaneurysm 100%.

The dependence of the ASD close devices choice on its anatomy was
determined. With central ASD, the size of the occluder was 16.4% larger than the
size of the ASD according to TEE datathwaortic rim deficiency by 18.7%, in a
septal aneurysmby 42.9%.
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The procedure duration for multiple
significantly (p "0.001) different froc

Hemodynamically significant residual shuntseathe treatment (the day after
the procedure) were diagnosed in 0.35% of cases (n¥5) pat i ent s of
www ( n=2) .Na statistidalMiffefence &as found in the comparison groups.

The frequency of intraoperative complications and giceations in the early
postoperative period was 1.8% (n=25). The highatt of complications was in
patients withsuperior/inferior and roof rim of the atrium deficienayhich was
significantly different from group I (

During ASD endovascular closure and in the early postoperative period, 6
types of complications occurred in 25 examined pati@atdudemigration (n=17),
atrioventricular block (n=2), hematoma at the puncture site2), mitral
insufficiency (n=2), supraventricular tachycardia (n=1) and hemopericardium with
the development of tamponade (n=1).

Hospital mortality in our cohort was 0.07%. In 1 patient, at the stage of
learning curvea perforation of the pulmonary veatcuredwith the developmat
of hemopericardium and tamponade, which led to death.

Thelenhgtofstaw ari ed from 2.4 N 0.07 days
to 3.5 N 0.09 days (p=0.012) in patier

The mean followupwas 5.4 N 3.3 vyear Rateftf r o
underwent routine echocardiogram and ECG control the next day before discharge,
repeat echocardiograms after 2 weeks, 3, 6,282nonths and every-3 years
hereafter. Mandatory followp after 12 months. 94.0%6 treated patients passid
1.331 people.

139 patients (9.9%) had residual complaints. At the same time, if at the age of
30 only 3.0% of the patients had complaintghen at the age of 3511.8%, and at
the age of 65 42.8%. After the treatment, we managed to achieve a statistically
significant (p<0.05) decrease in the frequency of complaints (from 31.2% to 9.9%)
in all observation groups. The frequency of residual complaints in the examined

patients varied from 9.7% (n=56) in patients with defects in the septal aneurysm to
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11.1% (n=2)in cases of ASDwith superior/inferior and roof rim of the atrium
deficiency

It should be nated that all patientsin the older age group had residual
dilatation. The frequency dhe residual dilatatiomn the examinees varied from
22.2% (n=2) in patiets with ASDwith superior/inferior and roof rim of the atrium
deficiencyto 27.2% (n=67jvith aortic rim deficiencyPatients with central defects
had residual dilatation of the right side of the heart in the postoperative period in
25.2% of cases (n=41)yjth a defect in the septal aneurysm in 23.8% (n=10). Among
those examined with multiple ASD, this rate was 22.9% (n=19). There was no
statistical difference in the comparison groups.

Analysis of thaiming of selfclosure of shunts depending on theiesshows
that small residual shunts (less than 5 mm) practically disappear within 6 months,
and large ones (more than 5 mm) are almost not endothelialized in the future.

After the treatment, we managed to achieve a statistically significant (p<0.05)
reducton in the frequency of pulmonary hypertension (from 7.1% to 1.9%) in all
observation groups.

The frequency of complications in tlae follow-up period was 1.3% (n=19):
new onset of AR 1.2% (n=17), sick sinus syndrom0.07% (n=1), device erosion
i 0.07% (n=1).

After treatment with prior ablatieisolation of the pulmonary veins, we
managed to achieve a statistically significant (p<0.05) reduction iratbef atrial
fibrillation paroxysms (from 9.7% to 2.1%) in all observation groups.

Thus, repeatedblationisolation after endovascular closure of ASD was
performed only in 2.8% of cases (2 out of 72 patients with AF). Freedom from
reinterventions in this group of patients is 97.2%.

We performed endovascular closure of 18 children witbdy weight lelow
10 kg Technical success in patients of this cohort was 100%. The frequency of
intraoperative complications was 5.6% (n=1), which did not exceed the rate in the
group of children weighing more than 10 kg (8.1%, p=0.66). After the treatment, a
significant (p=0.011) increase in the averagescére by body weight was
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established froml.7 t0-0.39. It should be nmtedthat 9 out of 10 patients left the
hypotrophy group. The frequency of bronchopulmonary diseases in this group of
patients decreased by 3ites-f r om 7. 32 N 1.8 ti mes pe|

During the 10 years of implementation of new methods of endovascular
closure of ASD a significant decrease in the proportion of refusals to perform the
procedure due to anatomical reasons wasbéshed from 56.0% to 8.0%, p<0.001.
ASD with superior/inferior and roof rim of the atrium deficiensydefined as the
most complex anatomical variant of this defect for endovascular intervention.

Key words:congenital heart defects, atrial septal defectluder pulmonary

hypertension, atrial fibrillatiorhody weightbelow 10 kg.
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Occluder (ASO, AGA Medical, Golden Val e vy , MN, USA)Helex® 2 ts
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AKT BIPOBAJAKEHHSA

1. Hasea Haykoeol po3pobkH aim snposamskenus ta H/AP, 3 sxoi  Boxoantob

pespodka:

«MeTOOUKH  CHAOBACKYIAPHOIO  3aKPUTTA  BTOPHHHHX nefiekTie  MimnepeacepaHoi

MEPEroPoOaKH CKIAIHOT aHaATOMITS,

VYeranosa, siggiaenns ta ITIB asropis naykosoi pospodwn: J1Y «Hauionaisinii

IHCTHTYT cepueBo-cyIHHHOT Xipyprii imeni M.M. Amocoea Hauwionansnoi akagemii

MEAMYHUX — HAYK», BULIIEHHS PEHTIeH-eHAOBACKYNAPHHX  METONIB  [HKVBAHHA

Bpoxennx 1 HalyTHX Bag cepua.

Awtopi: Jlitkireskaii 1O, Tletpos M.C.. Bonomun JLJT., Suyk, H. C., Jlazopuimiten.
B.B.

2. Awepeno indopmaunii: litkisceruit 1.0, Metpos M.C.. Bomounin L., Suyk. 1. C

Jazopummikeur B.B. EnnoBacky1apHe 3aKpHTTS BTOPHHHIX JedekTin Miknepencepanol

NEPErOPOAKH  CKMANHOT  aHaToMil. YKpaimcwkimii  wypHan  cepueso-cyanuHol

xipyprii. 2023, 31(1), 36-44.

3. Hazea yeranosm, sigginenun, Je BNPOBALAEHA HAYKOBA poipodka: Bindinenua

iHTEpBEHUIITHOT ceplieBo-CyAMHHOI Ta Hefiposacky.inproi pagionorii KHIT «OBKJs, sy,

Axanemika 3abonotHoro, 26, m. Oneca, 65117,

4. Tepminn muposagsenna: rpyaent 2022 — nucrtonat 2023,

5. 3araakna KiakkicTe cnocrepesent - 6.
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AHATOMITHO CKITAIHNX AedekTis, a caMe 3 nediunTom/BiACcy THICTIO a0pTankHoro kpaio,

MHOKHHHEX Ta Je(EKTIB 3 CeNTANLHOK AHEBPHIMOIO 38 PANYHOK BUHGOPY ONTHMAILHO

HeOOXIANMX TeXHIUNHX 3acobiB Ta BIANORBIAHNX TEXHIK 3 YPaXyRaHHAM AHATOMIMHIX

ocofnupocereii Bagu. EdekTHBHICTH NpoBeaAeHoro NiKyRaHma cknata 96,2%. Rei

oOcTekedi Oynn BHOHCaHT i3 cTALIOHAPY Y 3a10BITLHOMY cTai Ha 2-3 200y, Jletansrix

BUIA/KIE HE 3APEECTPORAHO,

7. 3ayBaskeHNA wearae
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SATBEPIAYIO

AKT BHPOBA/IKEHHSI

I. Hasga wayxosoi pospodrn ia snpoeaukenns ta H/IAP, 3 sikoi  BuxoauTh
pozpodka:

«MeToankn  eHADBACKYIAPHOTO 3AKPHTTA BTOPUHHNUX AeEKTIB  MIKNEpencepHoT
MEPETOPOJIKH CKITAHOT aHATOMIT».

¥erauosa, sigaiatennsn ta [1B asropis naykosoi pospodxn: /1Y «Hauionansnuii
IHCTUTYT cepueBo-cymHuol Xipyprii imedi M.M. Amocosa HaumionameHol akazemii
MCIHYHHMX  HAYK», BULIUIEHHS  PEHTreH-CHIOBACKYSIPHHX  METOIB  JIiKYBAHHSA
BPOAHCEHHX 1 HADYTHX BAL.

Arropu:  Jlrkiseskui 1O Tlerpor M.C., Boaoumu JIJL, Smykx, H. C.
Jazopunmmens BB,

2. llepeno indopmanii: Jditcisensnii 1O, Merpos M.C., Boxomun J.J1.. Sumyk, H.
C.. Jlazopuwmneur B.B. EunjosackyaspHe 3akpurts  BTOPHHHMX  neiexTiB
MIFKITCPCACCPAHOT ICPCIOPOAKH  CKIANOT aHATOMIT. YKPaTHCBKHI JKypHAN CepleBo-

?

cyAuHHOT Xipyprit. 2023, 31(1), 36-44,

3. Haspa ycranosu, Binaiienns, ie BIPOBAKCHA HayKoBa po3podka: Bintinenns
PEHTICH-CHAOBACKYIAPHOT TArHOCTUKK Ta Jukysadus, Y «Incrutyty cepua MO3
Yrpainuy, m, Kuis, 02660, By, bparuciascoka, Sa.

4. Tepwminu Bnposajkenus: ciueHs 2023 — rpasenn 2023

S. 3araasna KinbKicTh cnocTepekenh - 12,

6. Edexrnsuictn  BOpoBaizkenns.  3acToCyBalHA  MOAMDIKOBAHMX — MCTOIHK
A03B0ANN0 eeKTHBHO HIPOBOANTH JAKPHTTA AHATOMIYHO CKIaAHHX AedekTis, a came 3
Ae(PiHTOM/BUICYTHICTIO A0PTAIBHOTO KPAKY, MHOMKHHHUX Ta Ae(eKTiB 3 CeNTAILHOO
AHCBPHM3MOI0 33 PAXYIOK Brbopy onTuMaiLno neodxinHuX TexHiuHux 3acobiB Ta
BLAMOBIJAHHX TEXHIK 3 YPAXYBAHHAM anaTOMIMHHX 0co0auBocTeld Baan. EdexTurHicTh
TPORCICHOTO NIKYBAHHA Cknata 96,2%. Bei obetewxeri Gylin Bunucani i3 cranionapy vy
38JI0BLALHOMY cTani na 2-3 1ody. JleranbHuX BHIAIKIE He 3apeccTPOBaHo.

7. 3ayBawmeHHA Heldc
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AKT BIPOBAIKEHHS

1. Hazpa waykoBoi pospodkH Jin Brnposagxkenns ta HIAP, 3 sKol BHXOIHTH

pospodka:

«MEeTOMINKH  eHI0BACKYIAPHOTO 3aKPHTTA BTOPHHHHX JedeKTIB MDKMepencepanoi

MeperopoikH CKIaNHOI aHaTOMID».

Yeranosa, sitiaennn ta IHIb agropis Haykoeoi pospobku: AY «Hauionansmwi

IHCTHTYT CepLeBo-CyIHHHOI Xipyprii imeHi M.M. Amocoea HauionansHoi axanemii

MEAHYHHX — HAYK», BIAAUIGHHA PEHIIEH-SHAOBACKYISAPHHX  METOMIB  JIIKYBAHHA

BPODKEHHX | HaOyTHX Baz.

Apropu:  Jitkiseekuit  1LO., Ilerpoe M.C., Bomommn JIJI, HAwyx, H. C,
Jazsopumnnens B.B.

2. Axepeno indopmaunii: Jlitkiecekuii 1.O., [erpos M.C., Bonowmn JLJL., Huyk, H.

C., Jlazopunmmuaens B.B. Ennosackynaphue 3akpuTTs  BTOPHHHHX  nedekTis

MUKIIEPEJCePHOI IIEPEropoKH CKIAIHOT aHaTomil. YKpaTHCLKHH SKYpHAI CcepueBo-

cyauHHOI Xipyprii. 2023, 31(1), 36-44.

3. Ha3spa ycraHoBH, BiggineHnsi, e BHOpPOBAIKeHA HAYKOBA po3podka:

Kapnioxipypriune pigainenns KHII JIOP JlesiBcekoi ofiiacHoT KIiHIiMHOT JikapHi, BYIL.

Yepouirieceka, 7, m. JIseis, 79010.

4, Tepminu eupopagxenns: ciuens 2023 — nunens 2023,

5. 3araasHa KiLKICTh CHOCTEPEXKEHb - 5.

6. EdexruBnicte BHpoBaIKeHHsl. 3JacTocyBanHs MOAHMDIKOBAIHX  METOJHK

J03BOIMIIO e)EKTHBHO NPOBOJXTH 3aKPUTTA aHATOMIMHO CK/IaJHUX HeheKTiB, a came 3

Je(IUHTOM/BIACYTHICTIO a0PTAJIBHOIO Kpalo, MHOMHMHHHX Ta JedeKTiB 3 CenTalbHOI0

AHEBPM3MOK 3a paxyHoK BHOOpPY onTHMaIBHO HEOOXIAHHX TEXHIYHHX 3aco0iB Ta

BIJUTOBUIHHX TEXHIK 3 YPAXYBAHHSIM aHATOMIMHHX ocobiauBocTeil Bagu. Edexrusnicts

NPOBEACHOTO JiKyBaHHs cinana 96,2%. Bei obcreseni Oyamn Bunmcani i3 cramionapy y

3a/IOBUILHOMY cTani Ha 2-3 qo0y. JleransHuX BHOAIKIE He 3apeccTpoBaHO.

7. 3ayBamkenHsn Hemae
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