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Pestome. AHeBpu3ManHaTa aunarauns Ha aopTHUSE KOPEH 1 Bb3XoAsLLaTa aopTa YecTo ce acouumpa ¢ (hyHKLMOHaNHa aopTHa
peryprutauus BCNeACTBIE Ha HapyLUeHa reOMeTpUs Ha a0PTHUS KOPEH, BKIKOYMTENHO AunaTtauns Ha aHynyca U CUHO-
Ty6ynapHaTa Bpb3ka Npu MOPGONOTNYHO CbXPaHEHW KNnamnHK nnatHa. Knacuyeckust XupyprideH MeTos — KOMNO3UTHO
npoTesnpaHe Ha aopTHUs kopeH (Bentall-De Bono), ocurypsisa pagukanHa KopekLums,, HO € CBbP3aH C HeAocTaTbLuTe Ha
KnanHOTO npoTe3upaHe, kato HeobX0AMMOCT OT NOXM3HEHa aHTUKoarynauus Npyu MexaHU4HU NpoTe3n im orpaHuyeHa
CTPYKTYpHa AbNroTpaitHocT npu 6uonpotesu. Mpes nocneaHnTe eceTuneTus KnanHocbXpaHsaBalluTe onepawum ce yT-
BbpXAaBaT kaTo NpeanoyMTaH Noaxo npy NOAXOAALLO CenekTMpaHu nauueHTy. TexHukaTa Ha peumnnaHTaumus Ha aopT-
HaTa knana no [leiBug ocurypsisa aHynapHa ctabunusaums u KOHTPON Ha gunatauumsaTa Ha KopeHa v cuHoTybynapHata
Bpb3Ka, kaTo 3ana3Ba HaTMBHaTa aopTHa knana. /3non3saHeTo Ha npoTte3arta Valsalva graft cnomara 3a cbxpaHsiBaHeTo
Ha No-hn3noNorMyHa reoMeTprs Ha a0PTHNS KOPEH, MOTEHLMANHO ONTUMU3NPANKK BarByIo-aopTHaTa XeMoAnHaMuKa 1
KnHemaTukaTa Ha nnaTHata. [poueaypata no3sonsiBa 1 KOHKOMUTAHTHA NacTuka Ha nnatHaTa npu HeobxoauMocT 3a
NoCTUraHe Ha onTUMarnHa koantaumsi. JlutepaTypHUTe AaHHU NOKA3BaT HUCKA paHHa OnepaTMBHA CMBPTHOCT M BUCOKA
ABIrOCPOYHA YCTONYMBOCT Ha KramnHaTa KOpeKLms B ONUTHW LIEHTPOBE, C BUCOKa cBOBOAA OT peonepaLys 1 HUcka vec-
TOTA Ha KNWUHUYHO 3HAYMMa a0pTHa perypruTauus npu npocneassaHe. EBponeickuTe npenopbki NOLKPENST KNanHoChX-
paHsBaLLuTe cTpaTeruy npy Mnaau nauueHTy ¢ gunaTupaH aopTeH KOPEH M 3ana3eHu nnaTHa, Korato MHTepBeHuusTa
Ce W3BbpLUBa B Crieumanuavpann Lentpose. OnutbT B Amknbagem Cutu Knunnk YMBAI Butowa crnep BHeapsiBaHe
Ha meToga npe3 2018 r. kopecnoHaupa ¢ nybnukyBaHUTe AaHHU, KaTO PaHHUAT XeMOAMHaMUYeH pesynTat e fobbp 1
ce Habnogasa 6naronpusaTHa KIMHWYHA €BOMoLMS Npu npocneasBaHe. KnanHocbxpaHsBallata onepauus Ha David ¢
Valsalva rpadt no metoga Ha De Paulis npegcTaenssa aHaToMnyHO 060CHOBaHa M BUCOKOE(EKTUBHA CTpaTerus, Kosito
koMBUHMpa pafukanHa KopeKLms Ha NaTonorusaTa Ha aopTHUS KOPEH CbC 3anasBaHe Ha HaTUBHaTa knana v peayLmpaqe
Ha NPOTE3HO-0BYCNOBEHNTE YCMOKHEHWS.

Kntouyosu pymu: onepauns Ha [eneug, KnanHoCbXpaHABallla XMpyprua Ha aOpTHUS KOPEH, penMnnaHTauua Ha aopTHaTa Knana
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Abstract. Aneurysmal dilatation of the aortic root and ascending aorta is frequently associated with functional aortic regurgitation
due to distortion of aortic root geometry, including dilatation of the annulus and the sinotubular junction, in the presence
of morphologically preserved valve cusps. The classic surgical approach — composite aortic root replacement (Bentall-De
Bono) — provides radical correction but is limited by the drawbacks of valve substitution, namely lifelong anticoagulation
with mechanical prostheses or limited structural durability with the potential need for reintervention in bioprosthetic valves.
Over recent decades, valve-sparing operations have become a preferred approach in appropriately selected patients.
The David reimplantation technique provides annular stabilisation and control of dilatation of both the aortic root and the
sinotubular junction while preserving the native aortic valve. Use of a Valsalva graft facilitates a more physiological root
geometry, potentially optimising valvulo-aortic hemodynamics and cusp kinematics. The procedure also allows concomitant
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cusp repair when necessary to achieve optimal coaptation. The available literature consistently demonstrates low early
operative mortality and excellent long-term durability of valve preservation in experienced centers, with high freedom
from reoperation and a low incidence of clinically significant aortic regurgitation at follow-up. European recommendations
support valve-sparing strategies in younger patients with a dilated aortic root and preserved cusps when performed in
specialized centers. Our experience at Acibadem City Clinic Hospital Vitosha since implementation of the technique in
2018 is consistent with published data, with good early hemodynamic results and favourable clinical evolution during
follow-up. David valve-sparing aortic root replacement using a Valsalva graft according to the De Paulis method represents
an anatomically grounded and highly effective strategy that combines radical correction of root pathology with preservation
of the native valve and avoidance of prosthesis-related complications.
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BbBEAQEHME

AHeBpu3MarnHaTa gunataumsi Ha aOpPTHUS KOPEH ”
Bb3xofsillaTa aopTa 4YecTo ce acouumpa ¢ pyHKUMO-
HanHa aopTHa peryprutauust. OCHOBHUSAT MEXaHU3bM
e pemopenvpaHe Ha reoMeTpusiTa Ha aopPTHUSI KOPEH,
BKI. Aunaraumus Ha aHynyca, CuHycuTe Ha Bancansa u
cnHoTybynapHaTa Bpb3ka, C NocrnefBallo HapyLLueHne
Ha KoanTauMOHHaTa NIMHUS NPU MHaYe CTPYKTYPHO CbX-
paHeHu KnanHu nnaTHa. Ta3u natodumsnonornyHa Kkap-
TWHa Hanara CBOEBPEMEHHA XNPYPrmyHa MHTEPBEHLNS
C uUen npegoTBpaTsiBaHE Ha XMBOTO3acTpalluasallu
YCINOXHEHUs1, Hal-BeYe pynTypa Ha aoptaTta U ocTpa
aopTHa aucekauus.

KnacuyeckusiT onepatMBeH NOAX04 Npu KOMOWHN-
paHa naToniornst Ha aopTHUSI KOPEH M aopTHaTa Kna-
na e KOMNoO3MTHOTO npoTe3upaHe no Bentall-De Bono.
OnepauusTa BKMOYBa 3aMecTBaHe Ha Bb3xoasiiata
aopTa C KnaneH KOHAYWUT U peMMniaHTaums Ha Kopo-
HapHuUTe OyTOHU. MeToaobT ocurypsiea pagukarnHo oT-
CTpaHsiBaHe Ha MaToNIOMMYHO NMPOMEHEHUTE TbKaHU U
HadeXOHO Bb3CTaHOBsIBaHE Ha KnanHata yHKUMS C
YCTONYMBU XEMOLNHAMWYHN Pe3ynTaTu.

Hapen c pobpe ycTaHOBEHMTE CU MpPeouMMCTBA,
N3MON3BaHEeTO Ha KianHa npoTe3a e CBbpP3aHo U CbC
CbLLECTBEHM oOrpaHuyeHnsi. MexaHn4YHUTe npoTesn
N3NCKBAT MOXW3HEHA CUCTEMHA aHTuKoarynaums, Ho-
cella KITMHUYHO 3HAa4YMM PUCK OT XEMOPAruyHM 1 TPOM-
60emMb0nMYHM YCNOXHEHUS, BKI. NpoTe3Ha Tpombo3a
N emMBOnMYHM MHUMAEHTU Npu cybTepaneBTUYHA aH-
Tukoarynauusi. lNMpu 6MonornyHUTE NPOTE3M OCHOBHOTO
orpaHuM4eHne e CTPYKTypHaTa knamnHa fereHepauus,
BOAELWA 4O OrpaHuYeHa AbIroTPanHOCT M MOBULLIEHA
BEPOSATHOCT 3@ PEUHTEPBEHLNS B CPEAHOCPOYEH U
ObMArocpoyveH nnaH, ocobeHo npu Mo-mraau naumeH-
TW U NPU KNMHUYHU CbCTOSIHUS, CBbP3aHM C YyCKOpeHa
aereHepauusi.

Mpe3 nocnegHuTe Tpu gecetTunetus ce Habnoaa-
Ba CbLUECTBEH HanpeabK B KranHoCbXpaHsABallaTta
XUPYPIrusi Ha aOPTHUS KOPeH. PEKOHCTPYKTUBHUTE TEX-

David procedure, valve-sparing aortic root surgery, aortic valve reimplantation
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INTRODUCTION

Aneurysmal dilatation of the aortic root and ascend-
ing aorta is frequently associated with functional aortic
regurgitation. The main mechanism is remodelling of
root geometry, including annular enlargement and dil-
atation of the sinuses of Valsalva and the sinotubular
junction, with subsequent impairment of the coaptation
line despite structurally preserved valve leaflets. This
pathophysiological constellation warrants timely sur-
gical intervention in order to prevent life-threatening
complications, most notably aortic rupture and acute
aortic dissection.

The traditional operative strategy for combined dis-
ease of the aortic root and aortic valve is composite
root replacement using the Bentall-De Bono proce-
dure. This operation comprises replacement of the as-
cending aorta with a valved conduit and subsequent
reimplantation of the coronary buttons. It provides radi-
cal excision of diseased tissues and reliable restoration
of valvular competence, with durable haemodynamic
outcomes.

Alongside its well-established advantages, the
choice of a prosthetic valve is inherently associat-
ed with important limitations. Mechanical prostheses
necessitate lifelong systemic anticoagulation, which
carries a clinically relevant risk of haemorrhagic and
thromboembolic complications, including prosthetic
valve thrombosis and embolic events in the setting of
subtherapeutic anticoagulation. In contrast, the prin-
cipal constraint of biological prostheses is structural
valve deterioration, resulting in limited durability and
an increased likelihood of reintervention in the mid- to
long-term, particularly in younger patients and in clini-
cal settings associated with accelerated degeneration.

Over the past three decades, substantial advanc-
es have been achieved in valve-sparing surgery of the
aortic root. Reconstructive techniques can eliminate
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HUKM NO3BONSIBAT KOpPEKUUS Ha aHeBpu3ManHarta au-
nartauus Ha npokcumManHaTta aopTa fnpu cbXxpaHsiBaHe
Ha HaTMBHAaTa aopTHa Knana u HenHata pusnonornyHa
xemogmHamuka. B Hadanoto Ha 90-Te roguHu Ha XX
Bek TanpbH Hdeneug n Margn Aky6 He3aBUCUMO eanH
OT Opyr paspaboTBaTt onepaTuBHKU cTpaTernu 3a knan-
HOCBbXpaHsBaLla KOpeKUnsi Ha aHEBPM3MU Ha aOpPTHUSA
kopeH [1, 2]. Mpwn TexHukaTa Ha Akyb (pemoaenvpaHe)
OVNaTUpaHUAT aopTeH KOPEH Ce peseuupa n ce KOH-
CTpyMpa HEOKOPEH Ype3 AaKpOHOB rpadT, MogenupaH
C TPV €3UKOBWAHMW MraTHa, KOUTO (PYHKLMOHAMHO 3a-
mMecTBaT cuHycuTe Ha Bancanea [1]. AnTepHaTuBHO,
TexHukaTa Ha [ensug (perMmnnaHTaums) BKNoYBa Ls-
NOCTHa penmnnaHTaumsi Ha aopTHaTa Kknana B nymeHa
Ha cbAoBa NpoTe3a, KaTo KOMUCYparHUTE BbPXoBe ce
dukempaT KbM BbTpelLHaTa MNOBbPXHOCT Ha rpadTa
[2]. Tosn nogxon ocurypsia aHynapHa ctabunusaums
N Kopurvpa gunataumsita KakTo Ha aopTHUSI aHyIyc,
Taka n Ha cnHoTybBynapHaTta Bpb3Ka. [10 To31 Ha4umH ce
npeofornsiBa OCHOBHO OrpaHWyeHMe Ha TexHukarta Ha
pemogenupaHe — nuncaTa Ha TpanHa aHyrnapHa nog-
Kpena v pUckbT OT MPOrpeCMBHA aHynapHa gunartaums
B ObJITOCPOYEH nnaH [2, 3].

OnepauusaTta Ha [eriBug Obp30 ce yTBbpXKaaBa KaTo
npeanoYnTaH KnanHocbxpaHsBall, Noaxon nopaau Ha-
JexaHaTa Cu aHaTOMUYHa KOpekUMsi U OTnnYHaTa Obh-
rocpoyHa YCTOMYMBOCT Ha HaTuBHaTa knana. CobLuecT-
BEHO YCBbBBPLUEHCTBAHE Ha TEXHMKaTa € BbBEAEHO B
Havanoto Ha XXI| Bek or Pymxepo [e lMaynwuc, konto
pa3paboTBa crneumanmavpaHa CbhoBa npoTesa C aHa-
TOMWYHO OCPOPMEHM NPOTE3HN CNHYCK — Valsalva rpadpt
[4, 5]. Mpwn knacuyeckata penmnnaHTaums no densua
M3MOoM3BaHETO Ha NPaB LUNMHAPUYEH rpaddT HE Bb3Mpo-
n3sexga dmanonornyHata TpumamMepHa KoHdurypaums
Ha cuHycuTe Ha Bancanea. ToBa MOXe fa MMa CbLLEeCT-
BEHWN XEMOAMHAMUYHM Nocneauumn, Tbid KaTto CUHycuTe
yyacTBaT BbB (DOPMUPAHETO Ha BUXPOBMU MOTOLM, NOA-
nomarally koanTtaumsita, KOOpAMHUPAHOTO OTBApsSiHE U
3aTBapsiHe Ha MnaTHaTa, KakTo M HamansiBaly mexa-
HWYHOTO HaTOBapBaHe BbpXy knanHusi anapart. Valsalva
rpadThbT € Cb3gadeH MMEHHO, 3a Aa npeogonee Tosu
HefgocTaThk Ypes cneunduyHaTa cv reoMeTpusi, Mo3Bo-
nsiBallia aHaTOMUYHa U PYHKLMOHANHa PEKOHCTPYKLUMS,
KOATO B MakcumarHa cteneH ce gobnwkasa OO HOp-
ManHaTa Mopdornorms Ha aopTHUS KOpeH [3-5].

MoHacTosiLLEeM KnanHoCbXpaHsiBallaTa PEKOHCTPYK-
LMsi HA aOPTHUS KOPEH NpW aHEBpPU3MarHa gunarauusi ce
pasrnexaa Kato CbBpPEMEHEH TepaneBTUYeH CTaHaapT
npy BHUMATENHO CenekTupaHn nauueHTu. EBponencku-
Te KapOVOXMPYPrMyHM pbKOBOACTBA NpenopbyBar Knan-
HOCBbXpaHsiBaLLla XMpyprusa Npu CpaBHUTENHO MNaaum na-
LUMEHTM C aunaTtaums Ha aopTHUS KOPEH U MOPEONOrMYHO
CbXPaHEeHW KNnanHu nnatHa, npy ycrioBre Ye MHTEPBEHL-
siTa Ce M3BbPLLBA B ONMUTHW LIEHTPOBE 1 CE O4akBa TpaviHa
KrnanHa KoOMneTeHTHocT (knac |, Hueo B) [6]. HanuyHuTe

aneurysmal dilatation of the proximal aorta while pre-
serving the native aortic valve and its physiological
haemodynamics. In the early 1990s, Tirone David and
Magdi Yacoub independently developed operative
strategies for valve-sparing correction of aortic root
aneurysms [1, 2]. In the Yacoub remodelling tech-
nique, the dilated aortic root is resected and a neoroot
is constructed using a Dacron graft tailored into three
tongue-shaped scallops that functionally recreate the
sinuses of Valsalva [1]. Alternatively, the David reim-
plantation technique entails complete reimplantation
of the aortic valve apparatus within a tubular vascular
graft, with the commissural posts secured to the inner
surface of the conduit [2]. This approach provides an-
nular stabilisation and corrects dilatation of both the
aortic annulus and the sinotubular junction, thereby
addressing a major limitation of the remodelling pro-
cedure, namely the absence of durable annular sup-
port and the attendant risk of progressive annular dil-
atation over the long term [2, 3].

The David procedure rapidly became the preferred
valve-sparing approach, owing to its reliable anatom-
ic correction and excellent long-term durability of the
native valve. A major refinement of this technique was
introduced in the early 2000s by Professor Ruggero De
Paulis, who developed a dedicated vascular prosthesis
incorporating anatomically contoured prosthetic sinus-
es, the Valsalva graft [4, 5]. In the classic David reim-
plantation procedure, the use of a straight tubular graft
does not reproduce the physiological three-dimensional
configuration of the sinuses of Valsalva. This may have
relevant haemodynamic implications, as the sinuses
contribute to the formation of vortical flow patterns that
facilitate leaflet coaptation, coordinated opening and
closure, and attenuation of mechanical stresses acting
on the valvular apparatus. The Valsalva graft was spe-
cifically developed to address this limitation through its
dedicated prosthetic geometry, enabling an anatomic
and functional reconstruction that closely approximates
native aortic root morphology [3-5].

Valve-sparing aortic root reconstruction for aneu-
rysmal dilatation is regarded as a contemporary thera-
peutic standard in carefully selected patients. Europe-
an cardiothoracic guidelines recommend valve-sparing
surgery in relatively young individuals with aortic root
dilatation and morphologically preserved leaflets, pro-
vided that the procedure is performed in experienced
centres and durable valve competence is anticipated
(Class I, Level B) [6]. Available clinical evidence indi-
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KNUHWYHW AaHHW NOKa3BaT OTNMYHA ObMArocpoyHa npexu-
BSIEMOCT, HMUCKa YecToTa Ha KrarnHooOyCrnoBeHU YCroX-
HeHWs1, BKMN. TPOMBOEMOBONMYHN CbOUTUS U eHOOKAPAMWT,
KakTo 1 GriaronpusitTHoO Ka4eCTBO Ha XXMBOT B CPaBHEHME
C NaUNEHTN, MOASIOKEHN HA KOMMO3UTHO NpoTe3MpaHe Ha
QOPTHMSA KOPEH C UMMMAaHTaUMs Ha aopTHa KranHa npo-
Tesa [6-12].

LEn

[a ce npeacTaBy CbBpEMEHHUNAT NOAXOA Npu Knar-
HOCbXpaHsiBallla peMMnnaHTauus Ha aopTHaTa knana
no [eneua c nsnonssaHe Ha Valsalva rpadpt n ga ce
aHanuanpar paHHuTe n npocneadasalinTe KInnHN4YHN 1
exokapguorpadckm pesyntaTu B nocriegoBatenHa eg-
HOLIeHTpOBa cepusi.

MATEPUAN U METOOU

lMpoBeneHo e eqHOLEHTPOBO HabnogaTenHo npo-
yyBaHe BbpPXy MoOcregoBaTenHa Ccepus nNauueHTw,
onepupaHu npes nepuoga 2018-2025 r. B aHanu3sa
ca BKNHOYeHN obwo 12 naumeHTn ¢ aHeBpu3marHa
naTonorns Ha aopTHUSA KOPEH M Bb3Xogslliata aopTa,
npy KOUTO € U3BBbPLLEHA KMNanHOCbXpaHsaBaLla Xnpyp-
s 4pes peumniaHTaumMoHHaTa TexHuka Ha [ensupg
C m3nonssaHeTo Ha Valsalva rpadt. Jemorpadckute
OaHHW, KOMOpOMAHOCTUTE, npeponepaTtuBHUTE 00-
pasHu MnokasaTenu, WHTpaonepaTtuBHUTE NapameTpu
N paHHUTe criegonepaTnBHU pe3ynTaTi ca U3BMNeYeH
PETPOCMNEKTUBHO OT MeAWUMHCKaTa AOKYMEeHTauus 1
onepatMBHUTe npoTokonu. lpocneasiBaHeETo € OCb-
LLIECTBEHO Ype3 amMbynaTopHM KOHTPOSHMW Npernean u
CTaHOapTU3NpPaHK exokapamorpadckn oLeHKN.

CTteneHTa Ha aopTHaTa peryprutauus e oueHsiBa-
Ha npegonepaTUBHO, UHTpaonepaTMBHO NOCPEACTBOM
TpaHce3ochareanHa exokapauorpadus, npuv M3nuc-
BaHe M Npu nocrnegHus npocrnefseal, nperneg no
nonykonunyectseHa ckana ot 0 go 4. JonbnHUTENHO
ca cbbupaHn exokapguorpadpckm nokasarenu, Korato
ca Hanu4yHK, B CbLUUTE BPEMEBU TOYKM: MUKOB U Cpe-
OEeH TpaHcBarnBynapeH rpagneHT (mmHg), KpaeH au-
acToneH gnameTbp Ha naeata kamepa (KOOJK, mm),
KpaeH OuacToneH 1 KpaeH cuctorneH obem Ha nsiata
Kamepa (mL), KakTo U neBokamepHa CUCTOIHa OyHK-
uus, oueHeHa 4vpe3 dpakumsaTa Ha mstnacksaHe (%).
Mopagu BapmabunHa HanUMYHOCT Ha exokapauorpad-
CKMUTE nokasaTenu B pasnuyHuTe BPEMEBMU TOYKM, KO-
nuyectBeHnTe 00600LEeHNA ca GasvpaHu Ha Hanuy-
HUTE M3MEPBAHUSA 3a BCAKa MPOMEHMMBA; KoraTo ca
NPeACTaBeHn CEPUNHN CpaBHEHMS, Te ce Basupar Ha
NMaumMeHTU C MbJTHM CbMNOCTAaBMMN N3MEPBAHUS 3a Cb-
OTBETHATa NPOMEHINBA.

OcHOBHUTE HebnaronpuaTHM CcbOUTUSA ca npea-
BapuUTenHo AeduHMpaHn n BKoYBaT GONMHUYHA MK

cates excellent long-term survival, a low incidence of
valve-related complications, including thromboembolic
events and endocarditis, and favourable quality of life
when compared with patients undergoing composite
aortic root replacement with implantation of a prosthet-
ic aortic valve [6-12].

AIM

To present a contemporary institutional approach
to valve-sparing aortic root reimplantation (David pro-
cedure) using a Valsalva graft, and to report early and
follow-up clinical and echocardiographic outcomes in a
consecutive single-centre series.

MATERIALS AND METHODS

A single-centre observational study was conduct-
ed in a consecutive series of patients operated on be-
tween 2018 and 2025. The analysis included a total
of 12 patients with aneurysmal pathology of the aortic
root and ascending aorta who underwent valve-spar-
ing aortic root surgery using the David reimplantation
technique with implantation of a Valsalva graft. Demo-
graphic characteristics, comorbidities, preoperative im-
aging parameters, intraoperative variables, and early
postoperative outcomes were retrospectively retrieved
from institutional medical records and operative re-
ports. Follow-up was performed through scheduled
outpatient visits and standardised echocardiographic
assessments.

The severity of aortic regurgitation was assessed
preoperatively, intraoperatively by transoesophageal
echocardiography, at hospital discharge, and at the
most recent follow-up visit, using a semiquantita-
tive grading scale ranging from 0 to 4. In addition,
the following echocardiographic parameters were
collected, when available, at the same time points:
peak and mean transvalvular gradients (mmHg), left
ventricular end-diastolic diameter (LVEDD, mm), left
ventricular end-diastolic and end-systolic volumes
(mL), and left ventricular systolic function expressed
as ejection fraction (%). Because echocardiograph-
ic availability varied across parameters and time
points, quantitative summaries were based on avail-
able measurements for each variable; where serial
comparisons are presented, they are based on pa-
tients with complete paired measurements for the
relevant variable.
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30-aHeBHa CMBPTHOCT, MO3bYHOCHAOBU CLOUTUS NoA
opmata Ha UHCYNT UM TPaH3UTOPHA NCXEMUYHA aTa-
Ka, ocTpa 6bbpeyHa HeJoCTaTbyYHOCT C HEODX0AMMOCT
OT AManusHo fnedeHne, peekcnnopauusi nopagn Kop-
BEHE M MMMMaHTauus Ha NOCTOSIHEH NENCMENKBP.

CTtaTtucTu4ecku aHanms

MpenoBug mankust pasMep Ha mMaBagkata craTuc-
TUYECKUAT aHann3 e NpeaMMHo onucaTeneH. Henpe-
KbCHaTUTE NPOMEHNNBYM Ca NPEeACTaBEeHN KaTo cpeaHa
CTOMHOCT * CTaHAAPTHO OTKINOHEHWE UM MeanaHa (MH-
TepKBapTUNeH nHTepean) cnopeg cnydvas. Kareropuin-
HUTE MPOMEHMMBU Ca MpPeAcTaBeHn Kato abCcontoTHU
CTOMHOCTM U OTHOCUTENHW AAnoBe B npoueHTu. po-
ObIMKATENHOCTTA Ha NPOCNeasiBaHETO € U34ncrneHa ot
AaraTta Ha onepauusita 4o nocnegHns JOKYMEHTMpPaH
KITMHUYEH UIn exoKapAamnorpaddCkn KOHTPOI C HanuyHa
TOYHa JaTta B MeguuuHcKaTa JOKyMeHTauus 1 e npea-
CTaBeHa KaTo MefunaHa (MHTepKBapTUIEeH UHTepBan) u
AnanasoH. B HacToslllata koxopTa MeauaHHaTa npo-
ObIMKUTENHOCT Ha npocnegssaHeto € 18,5 meceua
(IQR 1,1-32,9; guanasoH 0,9-77,7 meceua). lNopaau
Marnkms pasMep Ha M3BagkaTta, XeTeporeHHara npo-
ObIMKUTENHOCT Ha NpOCneasiBaHeTO M OrpaHnUYeHuns
O6pon cvbutua He e npoeeneH Kaplan-Meier aHanus,
ThI KaTO TOW He ce cuMTa 3a AoCTaTbyHO MHOpMATU-
BEH B HacTodLlaTa koxopTa.

TexHuka Ha onepauusaTa Ha denBupg (penm-
nJiaHTauMAa Ha aopTHaTa knana)

Onepaunsata Ha [erBua € KnanHocbxpaHsBalla
PEKOHCTPYKLMS Ha aOpPTHUS KOPEH, Mpu KOSITO cobCT-
BeHaTa aopTHa Kkrana Ha nauueHTta ce penmnnaHTupa
B IlyMeHa Ha CMHTETMYHa CbAOBa NpoTe3a C Len Bb3-
CTaHOBsIBaHe Ha (hM3nonornyHaTa reomeTpus Ha kope-
Ha 1 ocurypsiBaHe Ha TpariHa aHynapHa ctabunmaaums
npu cbxpaHeHa knanHa mopdonorus [2]. Cnen cpe-
OVHHA CTEPHOTOMMS, YCTAHOBSIBAHE HA €KCTPaKopno-
panHo KpbBOOOpaLLEHNE U MHAOYKUMS Ha KapAauonne-
rM4yHa MMokapaHa NpOTEKLMS Ce M3BbPLUBA pe3ekums
Ha Bb3XxoAsllaTa aopTa M aHeBpM3MarnHo avnarupa-
HWS1 aopTeH KopeH. Ha HMBOTO Ha aHynyca ce ocTaBss
nepuaHynapeH pbb OT aopTHaTa CTeHa, a OCTUyMnUTe
Ha KOPOHapHWUTE apTepun ce MobunmanpaTt KaTo Kopo-
HapHM BYTOHWN C MHTMMAaneH MaHLIOH 3a nocreasaila
pevMnnaHTaums.

NoeHTnduumnpa ce 6asanHusaT npbeTeH (BUpTya-
neH GaszaneH npbcTeH). CrnegBa no-gbndoka Aucek-
LUMsi Ha KopeHa, paswupeHa kayganHo OO HMBOTO Ha
BEHTPUKyno-aopTHaTa Bpb3ka (VAJ) — aHaTOMMYHMSA
nNpexoa Mexay W3XOAHUS TpaKT Ha ngaBata kamepa
(LVOT) 1 aopTHWSI KOpPEH, C Lien MbilHa ekcnosnums Ha
aHynapHata u cybaHynapHata paBHuHa. Komucypan-
HaTa BMCOYMHA Ce M3MepBa KaTo JIMHENHOTO pasCcTos-
HMe OT GasanHuWsi NPbCTEH 4O BbpXa Ha KoMucypaTa.

Major adverse events were predefined and included
in-hospital or 30-day mortality, cerebrovascular events
in the form of stroke or transient ischaemic attack, acute
kidney injury requiring dialysis, re-exploration for bleed-
ing, and permanent pacemaker implantation.

Statistical analysis

Given the small sample size, the statistical anal-
ysis was primarily descriptive. Continuous variables
are presented as mean + standard deviation or me-
dian (interquartile range), as appropriate. Categorical
variables are reported as counts and percentages.
Follow-up duration was calculated from the date of
surgery to the last documented clinical or echocardio-
graphic assessment with an exact date available in the
medical records and is reported as median (interquar-
tile range) and range. In the present cohort, median
follow-up was 18.5 months (IQR 1.1-32.9; range 0.9-
77.7 months). Because of the small sample size, het-
erogeneous follow-up duration, and limited number of
events, Kaplan-Meier analysis was not performed, as it
was not considered sufficiently informative in the pres-
ent cohort.

Surgical technique: David procedure for aortic

valve reimplantation

The David procedure is a valve-sparing aortic
root reconstruction in which the patient’s native aortic
valve is reimplanted within the lumen of a synthetic
vascular graft, with the aim of restoring physiological
root geometry and providing durable annular stabili-
sation in the presence of preserved leaflet morphol-
ogy [2]. After median sternotomy, establishment of
cardiopulmonary bypass, and induction of cardiople-
gic myocardial protection, the ascending aorta and
the aneurysmally dilated aortic root are resected. A
circumferential rim of aortic wall is preserved at the
annular level, and the coronary ostia are mobilised
as coronary buttons with a cuff of aortic tissue for
subsequent reimplantation.

The basal ring (virtual basal ring) is identified. A
deeper root dissection is then performed and extend-
ed inferiorly to the level of the ventriculo-aortic junction
(VAJ), the anatomic transition between the left ventric-
ular outflow tract (LVOT) and the aortic root, to allow full
exposure of the annular and subannular plane. Com-
missural height is measured as the linear distance from
the basal ring to the tip of the commissure. The valve
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KnanHute nnatHa ce noanaraTt Ha LaTtenHa WHTpa-
onepatvMBHa MopdoriorMyHa oueHKa, BKM. aHanms3 Ha
KoanTauuoHHUTE NUHUK, cBoboaHNTEe pbboBe 1 Hanu-
Yne Ha nponanc unu pubpoenactuyHa gereHepauus,
KoeTo onpegenst HeobxooumocTTa OT AOMbIHUTEMHM
KNanHOPEKOHCTPYKTUBHN TEXHUKU. M3mepBaT ce reo-
MeTpuyHaTta BucounHa (GH), edektmBHaTa BUCOUMHA
(eH) n gbmkmnHaTa Ha cBobogHus pbb (dur. 1). MeTo-
ObT € nokasaH Mpu naumeHT ¢ MOpdONOrM4HO CbX-
paHeHu KnanHu nnatHa, 6e3 KIMMHWYHO 3Ha4Yuma Kan-
undmrkaums, n3paseHn AereHepaTtMBHU NMPOMEHN UMK
CTPYKTYPHM Nne3un, kouTo Grnxa koMnpomMeTupanm noc-
TUraHeTOo Ha TparHa KnarnHa KOMMNeTEHTHOCT.

OcHoBeH onepaTtmBeH eTan e UKCMpaHETO Ha
rpacpta KbM aOPTHUSE aHYNyC U NEBOKAMEPHUST N3XO-
O€H TpakT ypes cybaHynapHu weBoBe (dur. 2), C KOETO
ce ocurypsiea LMpkyMdepeHTHa aHynapHa ctabunmsa-
uMs U ce pegyumpa pUCKbT OT MporpecuBHa aunara-
umnsa B gbnrocpoyeH nnaH [5]. Cnegpa pecycneHcus Ha
KOMWCYpUTE KbM BbTpeLLHaTa NOBbPXHOCT Ha rpadpta
Ha HMBOTO Ha bbAeLLaTta cMHoTybynapHa Bpb3ka (dur.
3), KaTo MPEeLN3HOTO MO3MLMOHMPAHE Ha KOMUCYPUTE
€ CbLUEeCTBEHO 3a Bb3CTAHOBSIBAHE Ha HopManHara
TPUM3MEpHa reoMeTpPUst Ha KOpeHa, ONTUMMU3NPaHe Ha
KoantauusaTa n n3bsireaHe Ha peauayarnHa perypruta-
uusa (dpur. 4) [13, 14].

Cnen pekoHCTpyKUMATa Ha KnanHus anapart ce
N3BbPLUBA penMnnaHTaumsa Ha KopoHapHuTe GyTOHU B
rpadTa, nocrnensaHa oT guctanHara aHactoMo3a KbM
Bb3xoaswarta aopta (dwr. 5). Mo To3n HaumH ce no-
cTura pagukanHa Kopekuus Ha naTonormsita Ha aopT-
HWS1 KOPEH MpW CbXpaHsiBaHe Ha HaTMBHAaTa aopTHa
Knana, KOSiToO € aHaTOMUYHO pevHTerpmpaHa n gyHk-
UMOHanHo ctabunuanpaHa B paMKuTe Ha NPOTE3HMUS
HEOKOPEH.

MogudukaumaTta, BbBegeHa oT [e [Maynuc wu
Bb3MpueTa B HacTosLWwaTa npakTuka, ce oTHacs npe-
OUMHO Jo m3bopa Ha rpadpt. PyTMHHO ce m3nonsea
crneumanHo KOHCTpyupaHa CbAaoBa npoTtesa CbC Cu-
Hycn — Valsalva rpadt, BMeCTo npaB UUNUHOPUYEH
OaKpOHOB KOHAyWT. [lpoTesata uma xapakTepHu cer-
MEHTHW pasLMpeHns B CpeaHaTa Cu YacT, KOMTO cneg
UMNaHTaums ce opveHTupar Taka, Ye opopMAT He-
OCVHYCU 1 Bb3CTaHOBABAT TpUM3MepHaTa reoMeTpus
Ha aopTHUSA KopeH (dwur. 6). Mpwu dursmonornyHo au-
aCTOITHO MbJIHEHE M HaToOBapBaHe NoA CUCTEMHO Ha-
ngaraHe rpadTbT JEMOHCTPUPA KOHTPONMpaHa nokan-
Ha eKcnaH3usl, KOATO FrEOMETPUYHO M (PYHKLMOHAIHO
Bb3MPOM3BEXAA €CTECTBEHUTE CUHYCU Ha KOpeHa, C
uen nocTuraHe Ha no-gPM3MonornyHa guHamuka Ha
KOpeHa 1 onTMMU3MpaHe Ha knanHarta koantauus. B
HanpeyeH cpe3 Tasn KoHUrypauus Bb3CTaHOBSBA
TUNUYHMSA TPUIUCTEH ,AeTenvHoBuAeH® npodun Ha
AOPTHWS KOPEH C SICHO 0hopMeHn AxxoboBe 3ag BCs-
Ko KnanHo nnartHo [5, 13].

cusps undergo meticulous intraoperative morpholog-
ical assessment, including evaluation of the coapta-
tion line, free margin configuration, and the presence
of cusp prolapse or fibroelastic degeneration, thereby
defining the need for adjunctive cusp repair manoeu-
vres. Geometric height (GH), effective height (eH),
and free-margin length are measured (Fig. 1). The
procedure is indicated in patients with morphologically
preserved leaflets, without clinically significant calcifi-
cation, advanced degenerative changes, or structural
lesions that would be expected to compromise durable
long-term valve competence.

A key operative step is fixation of the graft to the
aortic annulus and left ventricular outflow tract using
subannular sutures (Fig. 2), thereby providing circum-
ferential annular stabilisation and reducing the risk of
progressive dilatation over the long term [5]. This is
followed by resuspension of the commissures to the
inner surface of the graft at the level of the intended
sinotubular junction (Fig. 3), as precise commissur-
al positioning is essential for restoration of the native
three-dimensional root geometry, optimisation of cusp
coaptation, and avoidance of residual regurgitation
(Fig. 4) [13, 14].

After reconstruction of the valvular apparatus, the
coronary buttons are reimplanted into the graft (Fig. 5),
followed by distal anastomosis to the ascending aor-
ta. This sequence enables radical correction of aortic
root pathology while preserving the native aortic valve,
which is anatomically reintegrated and functionally sta-
bilised within the prosthetic neoroot.

The modification introduced by Professor De Pau-
lis and adopted in our practice relates primarily to graft
selection. In our programme, a dedicated sinus-con-
taining vascular prosthesis, the Gelweave Valsalva
graft, is routinely used instead of a straight tubular Da-
cron conduit. The prosthesis incorporates characteris-
tic segmental expansions within its mid-portion which,
after implantation, are oriented to form neosinuses and
thereby re-establish the three-dimensional geometry
of the aortic root (Fig. 6). Under physiological diastolic
filling and systemic pressure loading, the graft exhibits
controlled local expansion that geometrically and func-
tionally reproduces the native sinuses, with the intent
of achieving more physiological root dynamics and op-
timising cusp coaptation. In cross-section, this configu-
ration recreates the typical trilobed cloverleaf profile of
the aortic root, with clearly delineated pockets behind
each cusp [5, 13].
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®ur. 1. OueHsBaHe Ha gb/MKMHATa Ha cBOGOAHMSA pbO ®ur. 2. CybaHynapHuTe LWEBOBE Ce NOCTaBAT
Fig. 1. The free-margin length is evaluated Ha HUBOTO Ha 6asanHus NPbLCTEH
Fig. 2. Subannular sutures are placed at the level of the basal ring

®ur. 3. MpoTe3HMAT rpadT ce cnycka B NO3MLUsi, KOMUCYpPUTE ®ur. 4. Komucypute ce Nno3numMoHnpaT 1 pukenpaT MHTPanpoTe3Ho
ce 13TernaT Harope C Lien Bb3CTaHOBsIBaHe Ha CUMETPUYHA reomMeTpus 1 agekBaTHa
Fig. 3. The graft is lowered into position, and the commissures Koantauusi Ha nnatHarta
are tractioned upward Fig. 4. The commissures are positioned and secured inside the graft

to restore symmetric geometry and adequate cusp coaptation.

®ur. 5. AHacTomosa Ha ByToHa Ha OCTUyMa Ha AsicHa KOpoHapHa ®ur. 6. PeumnnaHTvpaHa HaTvBHa aopTHa knana
apTepus kbM Valsalva rpadpt BbB Valsalva rpadt
Fig. 5. Right coronary button anastomosis to the Valsalva graft Fig. 6. Native aortic valve implanted within Valsalva graft
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ToBa KOHCTPYKTUBHO peLleHne MoXe [a UMa KIMHUY-
HO 3HauYMMK NpeaumcTea. B guactona BUXpoBuTE NOTOLM
B HEOCVHYyCUTE NoAanoMarar LeHTPUPaHeTo 1 cTabunmnan-
paHETO Ha KoanTauMoHHaTa NMHUS, CUHXPOHHATa anosu-
LS Ha nnaTHaTa u KOMNETEHTHOTO 3aTBapsHe Ha Krnanara
[13-16]. Mo Bpeme Ha cucTona HanMMYMeTo Ha 0POPMEHM
CVHYCM OCUrypsiBa 4OCTaTbYHO NMPOCTPAHCTBO 3a MbiHa-
Ta eKCKyp3us Ha nnaTtHaTta, orpaHuyaBa KOHTaKTa UM C
npoTe3HaTa CTeHa 1 pedyumpa MexaHN4YHOTO HaToBapBa-
He BbpXy cBODOOHMTE pbOOBE, KOETO MOXe Aa bnaronpu-
ATCTBa ObMArocpoyHaTa yCTOMYMBOCT Ha knanata [13-16].
Tesan MexaHUCTUYHM edekTn ce NOAKPENnAT OT in vitro n
obpa3Hn uscneaBaHus, NMokassaLlm, 4e PEKOHCTPYKUMSATa
Ha CYHycuTe e acoummpaHa ¢ No-usnonornyHa KuHema-
TUKa Ha nnarHaTta 1 No-NamMUHAPEH CUCTOMNEH KPBbBOTOK
[13-16]. B pesyntar gyHaMukaTta Ha KpbBOTOKa U ABWbKe-
HWETO Ha nnaTHaTa ce gobnwkasaT B NO-rofnsma cTeneH
00 (OU3NONOrMYHUTE YCIOBKS, KOETO MOXE Aa Hamanm
MEXaHWYHOTO HaToBapBaHe BbPXy KramHata TbKaH K
noTeHUManHo Aa nogobpv ObnrocpoyHaTa yCTOMYMBOCT
Ha peKoHCTpyKumdaTa. Cumta ce, 4Ye aHaTOMUYHOTO Bb3-
CTaHOBsIBaHe Ha cuHycuTe Ypes Valsalva rpadt cb3fasa
no-oraronpusTHa GromexaHnyHa cpefa 3a nogabpaHe
Ha KnanHarta komneTteHTHocT [13-16]. 3non3BaHeTo Ha
rpadT CbC CUHYCU HE MPOMEHSI CbLLECTBEHO OCHOBHU-
Te CTbMKN Ha onepauusaTa Ha [enBua, KOeTo yrnecHsisa
MO-LUMPOKOTO Bb3rpreMaHe Ha TEXHUKaTa.

PE3YNTATHU

Ba3oBu xapakTepucTuku

lMocneposaTtenHaTa cepus BkMoyBa 12 naumeHTu
CcbC cpefHa Bb3pacTt 46,1 £ 13,8 rogMHM U meguaHa
48,5 roguHun (IQR 33-58). MBbxxKmaT non e npeacraseH
npu 11 naumeHtn (91,7%). Texka npegonepaTnBHa
aopTHa peryprutauusa (cteneH 3-4) e JOKYMeEHTMpaHa
npv 8 nauymeHT (66,7%). EanH naumneHT (8,3%) e c 6u-
KycnvaHa aopTHa knana, asama nauuneHTu (16,7%) ca
CbC CbEeAVHUTENHOTBbKaHHO 3abonsBaHe, a edvH na-
umeHT (8,3%) e B NYHA dpyHkumonaneH knac llI-IV. ba-
30BUTE XapaKTEPUCTVKKN ca NpeacTaBeHun B Tabnvua 1.

MpoueanypHu geTannu

KoHKOMUTaHTHa KOpeKUMsi Ha KnanHuTe nnatHa e
nssbplueHa npu 11 naunenTtn (91,7%), Han-yecto nog
dopmata Ha nnukaums Ha cBoboaHusA pbb Ha Hekopo-
HapHoTO nnatHo. MNpu eanH NauMeHT e M3BbpLIeHa U
nnactvka Ha MuTparnHara knana, a npu gpyr — CbnbT-
CTBaLlL, aOpPTOKOpOHapeH bavnac (tabn. 2). MNpn eguH
nauyneHT 12 meceua crnieq onepauusta no Hdensug e
npoBefeHa eHO0CKoMNcKka ekCTUpnauusa Ha MUKCOM Ha
OSICHOTO npeacbpaune 6e3 HeobxoouMOCT OT PeENHTEp-
BEHUMs1 BbpXy aopTHaTa Knamna, Tbi KaTo KnanHara
KOMMETEHTHOCT € OCTaHasna CbxpaHeHa.

This design may confer clinically relevant advan-
tages. During diastole, vortical flow patterns within the
neosinuses contribute to centring and stabilisation of
the coaptation line, promote synchronous leaflet ap-
position, and support competent valve closure [13-
16]. During systole, the presence of formed sinus-
es provides adequate space for full cusp excursion,
limits leaflet contact with the graft wall, and reduces
mechanical stress on the free margins, which may be
conducive to long-term valve durability [13-16]. These
mechanistic effects are supported by in vitro studies
and imaging-based assessments showing that sinus
reconstruction is associated with more physiological
cusp kinematics and a more laminar systolic flow pro-
file [13-16]. As a result, blood-flow dynamics and cusp
kinematics more closely approximate physiological
conditions, which may reduce mechanical stress on
valvular tissue and potentially enhance the long-term
durability of the reconstruction. It is therefore assumed
that anatomical restoration of the sinuses using a Val-
salva graft provides a more favourable biomechanical
environment for sustained valve competence [13-16].
At the same time, incorporation of a sinus-containing
graft does not materially modify the core steps of the
David operation. The procedure remains largely un-
changed, which facilitates broader adoption.

REsuLTS

Baseline characteristics

The consecutive series comprised 12 patients with
a mean age of 46.1 £ 13.8 years (median 48.5 years;
interquartile range 33-58). Male sex was represented
in 11 patients (91.7%). Severe preoperative aortic re-
gurgitation (grade 3-4) was documented in 8 patients
(66.7%). One patient (8.3%) had a bicuspid aortic
valve, two patients (16.7%) had connective tissue dis-
order, and one patient (8.3%) was in NYHA functional
class lll-IV. Baseline characteristics are summarised in
Table 1.

Procedural details

Concomitant cusp repair was performed in 11 pa-
tients (91.7%), most commonly as free-margin plica-
tion of the non-coronary cusp. One patient underwent
combined mitral valve repair, and one patient under-
went concomitant coronary artery bypass grafting
(Table 2). In one patient, twelve months after the Da-
vid operation, an endoscopic excision of a right atrial
myxoma was undertaken, without the need for rein-
tervention on the aortic valve, as valve competence
remained preserved.
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PaHHK crnegonepaTtuBHU pe3ynTatu

He ce peructpupatr 6GonHudHa wnu 30-gHeBHa
CMBbPTHOCT, peekcnropaumsa nopagu KbpeeHe, HeBpoO-
NOTWYHM YCrOXHEeHus, ocTpa 6bOpeyHa HegocTaTby-
HOCT C HeobXO0OAMMOCT OT Auanusa unuv MMnnaHTaums
Ha MNOCTOosiHEH nevcMmerikbp (Tabn. 3). MegnaHHuaT
cneponepatvBeH 6onHuYeH npector e 6 aHu (IQR 6-7;
avanasoH 5-7 gHu). Mpu nanuceaHe knanHata yHK-
uns e 3agoBonuTenHa, 6e3 gaHHKU 3a KNMHWYHO 3HaYu-
Ma CTeHO3a Ha aopTHara Knamna, Npy BCUYKM NaLMeHTH
aopTHaTa peryprutauma e cteneH 0-1.

MpocneasisaHe u exokapauorpadgcku pesynraTtu

PaHHa exokapauorpadcka oueHka npubnuanTenHo
1 mecel cnepf onepaumsta € HanvMyHa npy BCUYKM Na-
LUMEHTN, AOKATO NO-ObNFOCPOYHOTO NpocreasiBaHe Ba-
pupa crnopep roguHarta Ha onepauusaTa. Bb3 ocHoBa Ha
HanM4HWTE TOYHO JaTMpaHu NpocreasBallm nperneam
MeguaHHaTa MNPOABbIPKUTENHOCT Ha MpocneasBaHETo
3a yanata koxopta e 18,5 meceua (IQR 1,1-32,9; gua-
nasoH 0,9-77,7 meceua). [lBama naumeHTun, onepmpaHu
npe3 2018 r., maT N ONBIHUTENHO NO-KbLCHO KINHNY-
HO npocneaseaHe go 2023 r. 6e3 AOKyMeHTMpaHa pe-
unaMBupalla aopTHa peryprutaums. Toi kato obaye
nMnceaT TOYHO AaTvpaHu BU3UTU U OeTaWHK exokap-
anorpadckn namepBaHus OT Te3M NO-KbCHU OLIEHKN, Te
He ca BKINIOYEHU B KOMMYECTBEHMS aHanu3 Ha npocne-
OsBaHeTO.

CepuiiHata exokapauorpadcka oLeHka noka3sa
CbXpaHeHa cregonepaTtMBHa XemoguHamuka U KaTo
uano crabunHa neesokamepHa QyHkums. Npy naum-
€HTUTE C MbIIHW CbMNOCTaBUMWN CEPUNHN U3MEPBaHUS
CpeOHuSIT KpaeH guacTtoneH obem Ha nsBaTa kamepa
Hamansea ot 147,6 mL npegonepaTtuBHo Ao 123,3 mL
npu nsnmuceaHe n e 135,2 mL npu nocnegHus npocrne-
assawy, nperned. CpegHuaAT KpaeH cuctoneH obem Ha
nsiBata Kamepa ce npomeHs ot 66,7 mL npeaonepa-
TMBHO Ao 56,0 mL npu manuceaHe 1 55,1 mL npu no-
cnegHus npocnegsasay, npernen. CpegHata cpakuus
Ha naTnackeaHe e 56,5% npegonepaTtneHo, 52,5% npu
nanuceaHe u 58,2% npu nocnegHwWs npocregsisaly,
npernen. B mankarta nogrpyna nauMeHTu ¢ NbIHAU ce-
PUNHN N3MepBaHUA Ha KparHUA AMacToneH AMaMeTbp
Ha nsiBaTa kamepa cpegHarta cTonHocT e 52,0 mm npe-
ponepaTtusHo, 52,0 mm npu nsnmcsaHe 1 52,3 mm npu
nocrnegHusa npocrnegdasaly nperneg. Kato uano tesu
HaXOAKN Haco4YBaT KbM 3a00BOSIMTENHO PaHHO crieo-
nepaTMBHO 0OpaTHO peMofenupaHe U CbxpaHeHa ne-
BOKamMepHa CMCTOoMNHa yHKLUSA Npu NpocreasBaHeTo.

HannyHute cepunHn exokapamorpadcku AaHHU
nokaseaT CblLUO CbXpaHeHa criegonepatuBHa Knan-
Ha (PYHKUMS U HUCKM TpaHCBanBYyrnapHW rpagueHTu.
MpenonepatvBHUTE CpeaHW FpaguMeHTU He ca Gunu
CUCTEMHO [OKYMEHTUPaHW, Tb KaTo OCHOBHAaTa Jie-
31 e peryprutauus, a He cteHosa. lNpu naumeHTuTe

Early postoperative outcomes

There were no in-hospital or 30-day deaths (0/12),
no re-explorations for bleeding, no neurological com-
plications, no acute kidney injury requiring dialysis,
and no permanent pacemaker implantations (Table 3).
Median postoperative hospital stay was 6 days (IQR
6-7; range 5-7 days). At discharge, postoperative valve
function was satisfactory, with no evidence of clinically
relevant aortic stenosis, and all patients had aortic re-
gurgitation graded 0-1.

Follow-up and echocardiographic findings

Early follow-up echocardiographic assessment at
approximately 1 month was available in all patients,
whereas longer-term follow-up was variably available
according to the year of surgery. Based on the exact
dated follow-up records available for quantitative anal-
ysis, median follow-up for the overall cohort was 18.5
months (IQR 1.1-32.9; range 0.9-77.7 months). Two
patients operated on in 2018 also had additional lat-
er clinical follow-up through 2023 without documented
recurrent aortic regurgitation; however, because exact
dated visits and detailed echocardiographic measure-
ments from these later assessments were not avail-
able, they were not included in the quantitative fol-
low-up summary.

Serial echocardiographic assessment demon-
strated preserved postoperative haemodynamics
and generally stable left ventricular performance.
Among patients with complete paired measure-
ments, mean left ventricular end-diastolic volume
decreased from 147.6 mL preoperatively to 123.3 mL
at discharge and was 135.2 mL at latest follow-up.
Mean left ventricular end-systolic volume changed
from 66.7 mL preoperatively to 56.0 mL at discharge
and 55.1 mL at latest follow-up. Mean left ventricular
ejection fraction was 56.5% preoperatively, 52.5% at
discharge, and 58.2% at latest follow-up. In the small
subset with complete serial left ventricular end-dia-
stolic diameter measurements, mean LV end-diastol-
ic diameter was 52.0 mm preoperatively, 52.0 mm
at discharge, and 52.3 mm at latest follow-up. Col-
lectively, these findings suggest satisfactory early
postoperative remodelling with preserved ventricular
systolic function during follow-up.

Available serial echocardiographic data demon-
strated preserved postoperative valve function and low
transvalvular gradients. Preoperative mean gradients
were not systematically reported because the primary
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C Hanu4yHa 4ucrioBa crnegonepaTvBHa AOKyMeHTaLus
cpefHUTe TpaHcBanBynapHW rpaguveHT octaBaT Hu-
Cku, obrnyanHo B AnanasoHa 3-6 mmHg, 6e3 gaHHM 3a
KIMMHWYHO 3Ha4YMMa aopTHa KnarnHa CTeHo3a.

Mo Bpeme Ha npocneasiBaHETO Ce yCTaHOBsIBA 3a-
naseHa knarnHa KOMMETEHTHOCT, KaTo aopTHa peryp-
rmTaumnsa = Il cteneH e permctpypaHa camo npu eaviH
nauMeHT Npu exokapgnorpadCkmis KOHTPO Npe3 Mbp-
BMS Mecel cnep onepauudarta. [Nopagum HanunyHata
cyMMTOMaTMKa U crep UsnocTHa NpeoLeHKa e U3Bbp-
LeHa pevHTepBeHUMsA. To3n NauueHT e U3KIYeH OT
0006LLEeHNEeTO Ha KbCHaTa exokapguorpadcka gyHk-
U4 Ha HaTUBHATa Krnana cnef KnanHoCcbXpaHAaBallata

lesion was regurgitation rather than stenosis; however,

in patients with numerical postoperative documenta-
tion, mean transvalvular gradients remained low, typ-
ically in the range of 3-6 mmHg, with no evidence of
clinically relevant valve stenosis.

During follow-up, preserved valve competence was
observed in the majority of patients. Aortic regurgita-
tion = grade |l was registered in one symptomatic pa-
tient early after surgery, at the echocardiographic con-
trol one month after surgery. Because the patient was
symptomatic, and after comprehensive reassessment,
reintervention was performed. This patient was exclud-
ed from the summary of late native-valve echocardio-

Tabnuua 1. BazoBu xapakepuctukm (n = 12) // Table 1. Baseline characteristics (n = 12)

Mokasaten // Variable CroitHocr // Value
BwapacT, roguuu, cpegHa = SD 461+ 138
Age, years, mean + SD

Bbapacr, roanHn, meguana (IQR) i
Age, years, median (IQR) 485 (33-58)
Mbxku nonm, n (%)

Male sex, n (%) 11(91.7)
Bukycnuara aoptHa knana, n (%) 1(83)
Bicuspid aortic valve, n (%) ‘
CbenHnTENHOTBbKAHHO 3abonsBaHe, n (%) 2(16.7)
Connective tissue disorder, n (%) '
NYHA dyHkumonaneH knac -1V, n (%) 183)
NYHA functional class IlI-IV, n (%) '
[MpenonepatueHa aopTHa peryprutauns creneH 3-4, n (%) 8 (66.7)
Preoperative aortic regurgitation grade 3-4, n (%) ’

CukpaweHus: /[ Abbreviations: SD — ctaHgapTHo oTknoHeHue // standard deviation; IQR — nH-
TepkBapTuneH nHtepsan // interquartile range; NYHA, New York — Heart Association

Tabnuua 2. CnbTcTBaWwm MHTepBeHuun (n = 12) // Table 2. Concomitant procedures (n = 12)

Mokasaren // Variable

CroitHocT // Value

Concomitant mitral valve repair, n (%)

KombuHupaHa nHTepBeHLys ¢ nnacTuka Ha MuTpanta knana, n (%)

1(83)

Concomitant coronary artery bypass grafting, n (%)

Kom61HMpaHa uHTepBeHLms ¢ aopTokopoHapeH barinac, n (%)

1(8.3)

Ta6bnuua 3. PaHHu pesyntatu (n = 12) // Table 3. Early outcomes (n = 12)

Moka3aren // Variable CroiiHocT // Value
BonHuyHa unn 30-gHeBHa cMbpTHOCT, N (%) 0(0)
In-hospital or 30-day mortality, n (%)
Peekcnnopauus nopaan kbpseHe, n (%) 0(0)
Re-exploration for bleeding, n (%)
Hesponornynm ycnoxHerus, n (%) 0(0)
Neurological complications, n (%)
OcTpa 6Bb6peyHa HeAOCTaTLYHOCT C HeobX0AMMOCT OT Ananumaa, n (%)

. . A 0(0)
Acute kidney injury requiring dialysis, n (%)
/MnnaHTauums Ha NocTosiHeH nericMeiikbp, n (%) 000)
Permanent pacemaker implantation, n (%)
AopTHa perypritaums npu usnucsare creneH 0-1, n (%) 12 (100)
Aortic regurgitation at discharge grade 0-1, n (%)
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peKkoHCTpyKuus. [Mpu ocTaHanTe NaumMeHTn ¢ Hann4Ho
npocnegsiBaHe Ha HaTUBHATA Knana knanHara KomMmne-
TEHTHOCT ocTaBa 000 ctabunHa, 6e3 AoNbIHUTENHU
KIanHooOyCrnoBeHN PEMHTEPBEHLUN B PAMKUTE Ha Ha-
NNYHMA Nepuog Ha HabnaeHne.

OBCBXAOAHE

Hactoswmatr nocnepoBaTeneH KAMHUYEH ONUT
NOAKpens OoCbLUeCTBMMOCTTa W paHHata 6Gesonac-
HOCT Ha KramnHoCbXpaHsiBaliata peumniaHTaums Ha
aopTHUS KopeH no [enBua ¢ nanonssaHe Ha Valsalva
rpadt. Jluncata Ha paHHa CMBPTHOCT U ronemu cne-
AonepaTuBHN YCMNOXHEHWs B Tasu Marka koxopTa e
B Cb3By4YMe C pesynratuTe OT ONUTHWU LEHTPOBe, Mpu
KOWTO paHHaTa CMbPTHOCT MpW KranHOCbXpaHsABalla
XUPYPrust Ha a0OPTHUS KOPEH € HUCKA 1 CbNoCcTaBnma ¢
Tasun nNpy KOMNO3NTHO npoTesnpaxe [7-10, 17, 18]. Bu-
COKUAT AN Ha 3anaseHa knanHa yHKUMS npy nanuc-
BaHe B HacTosiLarta cepusi AOMbIHMTENHO NOAKpens
KOHLenuusTa, Ye npu NpaBuITHO CENeKTUpaHu naum-
€HTW CbC CbXpaHeHa TbKaH Ha nnatHaTa aHynapHaTa
cTabunusaums 1 Bb3CTAHOBSIBAHETO Ha reoMeTpusTa
Ha KopeHa Morat ga enuMmuHupar dyHKumoHanHara
aopTHa peryprutauusa 6e3 Heo6xoguMoCT OT MMMnaH-
Tauusa Ha knanHa nporesa [2, 6].

OcHoBHa npu4ynHa 3a NPUNOXEHNETO Ha KIanHOChbX-
paHsBaLmTe cTpaTternm € n3bsreaHeTo Ha NPOTE3HOODY-
crnoBeHata 3abonsemocT. CbxpaHsiBaHETO Ha HaTMBHaTa
Krnana npemaxsa HeobxogMMOoCTTa OT MOXW3HEHa Cuc-
TEMHa aHTMKoarynaums, KOSTo e 3agbipkuTenHa cren
VMMIaHTaums Ha MexaHn4Ha KnanHa nporesa, 1 no To3u
HauMH pedyumpa puvcKa OT aHTMKOaryriaHTHOCBbP3aHU
XeMoparmiHu n TpoMBOeMOONMYHN yCroXHeHNs. Cb-
LLIEBPEMEHHO Ce u3bsrea 1 CTpyKTypHaTa AereHepauusi,
XapakTepHa 3a OMonorMyHMTE NPOTE3N, KaKTO 1 YacT OT
NPOTE3HO-aCOLMMPAHNTE YCITOXXHEHWS, KaTo Tpombo3a 1
npoteseH eHgokapaut. OCBeH OT rmeaHa Tovka Ha 6e3o-
MacHOCTTa, pesynTaTuTe Mo OTHOLUEHWE Ha KayecTBOTO
Ha >XVMBOT Cref aopTHa KranmHa nracTuka M KNarnHoChX-
paHsBaLLY PEKOHCTPYKLUM Ha aopTHUS KOpeH ca bnaro-
NMPUSITHU 1 B HSKOW NPOYYBaHKs NpeBb3xoxaaT Tesun cren,
MEXaHMYHO KnanHo npotesupaHe [6, 12]. Tean cbobpake-
HKS1 ca 0COBEHO BaXKHW MpW MNagm NaumeHTy ¢ gbrra o4-
aKBaHa NPEeXMBAEMOCT 1 NPV XXEHN B AETEPOAHA Bb3PacT,
npu KOWUTO aHTMKoarynauusita 3HaduTerHO YCIOXHsIBa
NraHMpaHeTo 1 NPOTUYaHETO Ha BpemMeHHOCTTa.

Valsalva rpadgpTtbT npegctaensea  cneumpuyHo
YCbBbPLUEHCTBAHE, HACOYEHO KbM Bb3CTaHOBSIBAHE
Ha reoMeTpusita Ha CUMHYCUTE M MO TO3N HAYMH KbM
no-cpmanonormyHa KMHemaTtu1ka Ha nnaTHaTa v no-ona-
rONpUATHU KPbBOTOKOBM XapakTepucTtuku [4, 5, 13-16].
EkcnepumeHTanHun n obpasHu ncnegsaHusa nokasear,
Ye PEKOHCTPYKUMUSATA Ha CUHYCUTE Nnognomara Koopau-
HUPaHOTO OTBAapPSIHE U 3aTBapsHE Ha NnarHaTa u Moxe

graphic function after valve-sparing reconstruction.
In the remaining patients with available native-valve
follow-up, valve competence remained stable overall,
with no additional valve-related reinterventions docu-
mented during the available observation period.

DiscussION

The present consecutive experience supports the
feasibility and early safety of valve-sparing aortic root
reimplantation using the David technique with a Val-
salva graft. The absence of early mortality and major
postoperative complications in this small cohort is con-
sistent with outcomes reported by experienced cen-
ters, where early mortality for valve-sparing root sur-
gery is typically low and comparable to composite root
replacement [7-10, 17, 18]. The high rate of competent
valve function at discharge in our series further sup-
ports the principle that, in appropriately selected pa-
tients with preserved leaflet tissue, stabilisation of the
annulus and restoration of root geometry can eliminate
functional aortic regurgitation without prosthetic valve
implantation [2, 6].

A key rationale for valve-sparing strategies is the
avoidance of prosthesis-related morbidity. Preserva-
tion of the native valve obviates the need for lifelong
systemic anticoagulation required after mechanical
valve implantation, thereby reducing anticoagula-
tion-related bleeding and thromboembolic risks. It also
avoids structural valve deterioration associated with
biological prostheses and reduces prosthesis-associ-
ated complications such as thrombosis and prosthet-
ic endocarditis. In addition to these safety consider-
ations, quality-of-life outcomes after aortic valve repair
and valve-sparing root procedures have been reported
as favourable and, in some studies, superior to those
observed after mechanical valve replacement [6, 12].
These considerations are especially relevant in young-
er patients with long life expectancy and in women of
childbearing age, in whom anticoagulation substan-
tially complicates pregnancy planning and peripartum
management.

The Valsalva graft represents a specific refine-
ment intended to reproduce sinus geometry and
thereby promote more physiological cusp kinematics
and flow patterns [4, 5, 13-16]. Experimental and im-
aging-based studies suggest that sinus reconstruction
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Ja Hamanu MexaHWU4HOTO HaToBapBaHe BbpXy KnanHa-
Ta TbkaH [13-16]. B ronemu KnuHU4HM cepumn ¢ n3nons-
BaHe Ha Valsalva rpadT gbnrocpoyHata yCTOM4nMBOCT
e bnaronpusTtHa. [e MNMaynuc u cbTp. cbobwasar 10-ro-
AvwHa ceoboga OT peonepauus Ha aopTHaTa knana
okono 91%, kaTo no-ronsiMaTta 4acT OT NauyueHTuTe oc-
TaBaT 6e3 3Ha4YMMa peryprutaumnst Npu bArocpoyHOTO
npocnegasaHe [17]. ObnrocpoyHuTe pesyntatum, OoO-
KnageaHu OT JenBug v Apyrv aBTopu, CbLLO NOKa3BaT
BMCOKA TPAMHOCT Ha KNarnHo-CbXpaHsiBalwuTe onepa-
LMW, Korato ce M3BbpLUBAT NpY NOAX04dALA Cenekums
Ha NauMeHTUTe 1 NpeLmsHa xmpyprivHa TexHuka [19].

HawmTe pesyntati ca B CbOTBETCTBUE C TE3N NUTE-
paTypHW OaHHW, BbNPEKN Ye HTepnpeTaumsaTa um Tpsb-
Ba [a OCTaHe npegnasnvea Npeasua Mankms pasmep Ha
KoxopTaTa u orpaHnyeHns 6pomn cebutus. ToBa BeposT-
HO Ce ObIDKM Ha BHUMATEnHaTa cenekumsi Ha naumeH-
TUTE, CbXxpaHeHaTa Mopdonorvs Ha nnarHaTa, 4ecToTo
M3MOMn3BaHe Ha CbMbTCTBALLM KOpUTMpaLinM MaHbOBPU
BbpXy NnartHaTa M M3MbJIHEHWETO Ha npouedypata B
yCcrnoBusTa Ha creuuanuavpaHa aopTHa nporpama.
HesaBncrMMO OT TOBa, MankuAT pa3Mep Ha u3Bagkarta
N OrpaHVNYeHNsT Nepuog Ha npocreasiBaHe He Mo3BO-
nsiBaT KAaTEropyMyHM 3aKMiOYEHNsi OTHOCHO MHOTO ObJrO-
CpoYHaTa yCToMYMBOCT. B HacTosLwarta cepus knanHata
KOMMETEHTHOCT Ce CbXpaHsiBa Npu No-rongmara 4act oT
nauneHTuTe MO BPEME Ha NPOCreasaBaHeTo, KaTo PeuH-
TepBeHLWs Ce Hanara camo npv eaMH CUMNTOMEH nauum-
€HT C paHHa peuugueMpalla peryprutaums. Toea nog-
YyepTaBa 3HAYEHMETO Ha NpeLum3HaTa nHTpaonepaTneBHa
OueHKa, JoMbiHUTENHaTa KOpekUuMs Ha nnartHata npu
HeobXxoaMMOCT 1 CTPyKTypupaHaTta exokapauorpadcka
npocrneasBalla nporpaMa creq KnanHocbXpaHsiBalia
PEKOHCTPYKLUSI HA aOPTHUS KOPEH.

TpanHWAT ycnex Ha npolegyparta octaBa CUMHO 3a-
BMCUM OT Nogbopa Ha nauMeHTUTE U XMpyprudHaTa ekc-
neptu3a. Henogxoasaium kaHauaaTv ca naumeHTuTe Cbe
CUMHO YBPEOEeHW, 3HAaYUMMO KanuumpaHu Unm um3paseHo
mbposvpany nnatHa. 3a pasnuka ot TaX, NauneHTu-
Te C aHeBpu3Ma Ha aopTHWUS KOPEH MpW HacneacTBeHU
aopTonaTtum n CTPYKTYPHO CbXpaHeHu MrartHa ca cpe
Te3n, KOUTO MU3BNUYAT Ham-ronsiMa ObArOCPOYHa nonaa
OT peumnnaHTaumsTa [6, 19]. B cboTBeTCTBUE C AENCTBa-
LLUMTe Npenopbku NogobHM onepaunn crnegpa aa owaar
KOHLIEHTPMPaHW B LLEHTPOBE C J0Ka3aH OnuT 1 CTaHdap-
TU3MPaHW CTpaTernm 3a OLEHKa N PEKOHCTPYKLMS [6].

OrpaHu4eHUA Ha NPoy4YBaHETO

Hactosiloto npoyyBaHe MMa HSIKOMKO OrpaHu-
YeHusi. To npefcTaBnsiBa €4HOLEHTPOB aHanus ¢
peTpocnekTMBeH HabniogaTteneH AusaiH U Manbk
Opoi MmauMeHTW, KOETO OorpaHuyaBa CTaTUcTUyecka-
Ta cuna v BoAM A0 CblUECTBEHa HECUTypHOCT Mo OT-
HOLLEHWe Ha 4YecToTaTta Ha cbbutusaTa. Koxoprata He
BKIOYBaA MaparernHa KOHTPorHa rpyna, HanpumMep na-

supports coordinated cusp opening and closure and
may attenuate mechanical stress on cusp tissue [13-
16]. In large clinical series using the Valsalva graft,
long-term durability has been favourable. De Paulis
and colleagues reported a 10-year freedom from aor-
tic valve reoperation of approximately 91%, with the
majority of patients remaining free from significant re-
gurgitation at long-term follow-up [17]. Long-term out-
comes reported by David and others similarly demon-
strate the durability of valve-sparing operations when
performed with appropriate patient selection and sur-
gical technique [19].

Our findings are consistent with these literature
trends, although interpretation must remain cautious
given the size of the cohort and the limited number
of events. This likely reflects careful patient selection,
preserved leaflet morphology, the frequent use of ad-
junctive cusp repair, and performance of the procedure
within a specialised aortic programme; however, the
small sample size and limited follow-up preclude firm
conclusions regarding long-term durability. In the pres-
ent series, preserved valve competence was observed
in the great majority of patients during follow-up, while
reintervention was required in one symptomatic patient
with recurrent regurgitation detected early after surgery.
This underscores the importance of meticulous intraop-
erative assessment, adjunctive cusp repair when need-
ed, and structured echocardiographic surveillance after
valve-sparing root reconstruction.

Durable success remains strongly dependent on
patient selection and surgical expertise. Poor candi-
dates include patients with severely damaged, heavily
calcified, or markedly fibrotic leaflets. In contrast, pa-
tients with aortic root aneurysm in the setting of herita-
ble aortopathy and structurally preserved leaflets tend
to derive the greatest long-term benefit from reimplan-
tation [6, 19]. In line with current recommendations,
such surgery should be concentrated in centres with
established experience and standardised assessment
and repair strategies [6].

Limitations of the study

This study has several limitations. It is a sin-
gle-centre retrospective observational analysis with a
small sample size, which limits statistical power and
results in substantial uncertainty around event rates.
The cohort does not include a contemporaneous com-
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LUMEHTWN, NOAJIOXKEHU HA KOMMO3UTHO NpoTe3npaHe Ha
aopTHUSA KOPEH, MOpaam KOETO ANPEKTHU CPABHUTENHU
3aKnyeHns He moraT ga 6baaT HanpaBeHy camo Bb3
OCHOBa Ha HacToswmTe gaHHn. OcBeH ToBa npocrie-
OsIBaHETO OCTaBa OrpaHU4YeHO 3a OKOHYaTenHa OueH-
Ka Ha MHOrO ObArocpoyHaTa yCTOMYMBOCT Ha MeToaa.
HanuyHocTTa Ha exokapguorpadckute nokasatenu
Bapupa Mexay pasnuyHuTe napameTpy U BpeEMEBU
TOYKW, KOETO OrpaHu4aBa MbIIHOTO CbMNOCTaBUMO Ce-
PUAHO CpaBHEHME 3a HAKOW NMPOMEHIMBU, OCODEHO Mo
OTHOLLUEHME Ha NeBoKaMepHUTe pasMmepun. Bbunpekun ye
aHanusu Ha BpeMe [0 HacTbMBaHe Ha cbbuTue, kaTo
Kaplan-Meier, 6buxa 6unv nHdopmatmeHM B NoO-roremm
KOXOPTW, Te He Bsxa cYeTeHM 3a JOCTaTbYyHO Hadexa-
HW B HacToOsILLaTa cepys Nopaam mMarnkms 6pov naumeH-
TN, XeTeporeHHaTa NPoABLIMKUTENHOCT Ha Npocneassa-
HETO 1 orpaHmyeHuns 6pon cebuTus.

3AKNIOYEHUE

KnanHocbxpaHsiBalata pekoHCTPYKLUUS Ha aopT-
HWUst KopeH no [enBug, ocobeHo npu M3nonsBaHe Ha
Valsalva rpadT, npeacraensiBa eekTnBHa CbBPEMEH-
Ha cTpaTtervs Npy BHUMATENHO CenekTUpaHn naumeHTu
C aHeBpM3MarnHa natorornst Ha aopPTHUS KOPEH U CbX-
paHeHa Mopdonorma Ha knanHutTe nnatHa. MetogbT
Nno3BonsiBa pagvkanHa KOpekuus Ha nartoriorvsita Ha
KOp€eHa Npu CbXpaHsiBaHe Ha HaTUBHATa aopTHa krana
1 n3bsareaHe Ha NPOTE3HO-O0YCINOBEHUTE YCITOXHEHUS,
CBbP3aHu C KManHoTo npotesmpaHe. B HacToswara ce-
pvsi paHHUTe criegonepaTMBHU pesynTaTy ca bnaronpu-
ATHW, @ KnanHaTta KOMMNETEHTHOCT Ce 3anassa no Bpeme
Ha npocnegsaBaHeTo Npu no-rofsiMata YacT OT nauneH-
TMTe. Tbi KaTo oNUTBLT C peumnnaHTauusa no Hdensug
CbC CUHYC-CbAbpXall rpapT ocTaBa CpaBHUTENHO
orpaHudeH B bbnrapus, npeactaBsaHETo Ha NocrnenoBa-
TENHW NoKanHu pesyntaTy NpeacTasnsiBa CMUCTIEH K-
HUYEH NPUHOC 1 NOAKPENs No-LWMPOKOTO ob6CchXaaHe Ha
KnanHoCbXpaHaBaLLMTE CTpaTernmn Nnpy BHUMaTeNHo ce-
NEKTUPaHM NaUMEHTU C NaTONOMMst Ha a0OPTHUSA KOPEH.

He e deknapupaH KOHIUKM Ha UHMepecu
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