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MWHAMAnNHO MHBA3MBHUTE XMPYPTUYHM TEXHUKM B CbpAEYHaTa XMpyprus npupaobusat BCE MO-LUMPOKO MPUIIOKEHME,
0coBeHO Npy BB3PACTHM U BUCOKOPUCKOBM NaLneHTU. EQUH OT Hali-yHuBepcanHuTe W NepcnekTMBHW NOAX0AMN € TpaH-
CaKCUMNapHWAT JOCTBN, NO3BOMSABALL, M3BBbPLUBAHE HA OMepaTUBHY HaMeCK BbPXY BCUYKM CbPAEYHN Kranu U TeXHUTE
KoMOMHaLuKW. [lOCTbBT He M3UCKBA pa3psi3BaHE Ha KOCTV M OCTaBs Ha NpakTuka Hesabenexum 6ener, KoeTo ro npasy
WN3KIMIOYNTENHO LWaasL. B cbyeTanme ¢ 6e3weBHN knanHu npoTeam (Hanp. Perceval S), To31 OCTHN Chkpallasa aopT-
HOTO KnamnaxHo BpeMe 1 BPEMETO, MpekapaHo Ha eKCTpakopnopanHo KpbeoobpalleHue, NoaobpsiBa xeMoanHAMNY-
HUTE pe3ynTaTi 1 ynecHsiBa paboTaTta B OrpaHUieHO XMPYprudHo none. B knnHukaTta no kapanoxmpypris Ha 6onHuua
,TOKyaa" 3a nocnegHata roauHa 1 NonoBuHa ca 13sbpLueHn 19 onepauum NocpencTBOM TO31 METOA: 8 a0PTHM Knanw,
10 muTpanHu knanu u 1 TpukycnuganHa knana. Hacroswarta cTatus pasrexga npeauMcraara u 0cobeHocTuTe Ha
TpaHcaKcUnapHus 4OCTb NpK KNanHo npoTesunpaxe.

TpaHCakcunapeH AoCTbM, KNnanHo npoTesnpaHe, MMHUMaNHO MHBa3NBHa XMPYPrig, 6e3LUeBHM KnamnHu npotesn, Perceval
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Abstract. Minimally invasive surgical techniques in cardiac surgery are increasingly applied, particularly in elderly and high-risk patients.
One of the most universal and promising approaches is the transaxillary access, which allows surgical interventions on all
cardiac valves and their combinations. This access does not require bone transection and leaves practically an invisible scar,
making it exceptionally sparing. In combination with sutureless valve prostheses (e.g., Perceval S), this approach shortens
aortic cross-clamp and cardiopulmonary bypass times, improves hemodynamic outcomes, and facilitates work in a limited
surgical field. In the Department of Cardiac Surgery at Tokuda Hospital, 19 operations have been performed using this
method over the past year and a half: 8 aortic valves, 10 mitral valves, and 1 tricuspid valve. The present article reviews the
advantages and specific features of the transaxillary approach in valve replacement.
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BbBEOQEHME INTRODUCTION

AopTHaTa KnanHa CTeHo3a € HaW-4yectata KnanHa Aortic valve stenosis is the most common valvu-
naTornorns 1 TPaauLMOHHO Ce NeKyBa CbC CTaHOapTHa lar pathology and has traditionally been treated with
CTEPHOTOMUST N XUPYPIMYHO KramnHo npotesupaHe. [pes standard sternotomy and surgical valve replacement.
nocrnegHoTo geceTunetne obavye MMHUMANHO MHBAa3VB- Over the past decade, however, minimally invasive
HUTE TEXHUKM, BKIT. MMHUCTEPHOTOMUS, AECEH aHTepona- techniques, including mini-sternotomy, right anterolat-
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TeparieH TopakaneH JOCTbM U TpaHcakcunapeH AoCTb,
NMpOMeHMXa KIMHUYHaTa npaktuka. Cpef TsX TpaHcakcu-
NapHUAT NOAXo[ ce YTBbpXKAaBa KaTo YHMBepcareH Aoc-
TbM, MPUINOXUM He camo MpY aopPTHO KrarnHo npoTesu-
paHe, HO W NPV MUTPArHK, TPUKYCNIMOAINHM, KaKTo 1 Mpu
KOMGVHMPaHW KNanHu MHTepPBEHLIN.

LEn

Llenta Ha HacToslWaTa cTaTus e Ja ce pasrfegat
npegMmcTeata U 0coBeHOCTUTe Ha TpaHCaKCUMapHUs
JOCTBIN NpU KNanHo npoTesnpaHe.

MATEPUAN U METOOMU

B KnuHukata no kapavoxvpyprus Ha 6onHuua , Toky-
na“ — Codoms, 3a nocrnegHarta roavMHa v nonoBMHa ca us-
BbpLUeHn 19 onepaumm nocpeacTBoM To3u MeToA;: 8 aopT-
HY knanu, 10 muTpanHm knanu n 1 Tpukycnnganda knana.

XMpprM‘-IHa TeXHUKa n eKcno3nuunsa

3a npeponepaTvBHaA NMaHMpPOBKA W OLEHKa Ha
BCWYKM MALNEHTU PYTUHHO CE M3BBLPLUBA KOMMIOTbPHA
ToMorpadusi n TpaHcesodareasnHa exokapauorpadus.
M3ebpluBa ce oueHka Ha aoptata u nepudepHuTe
CbOOBeE, MMa N KanuuHo3a Winv aHaToMuUYHM ocobe-
HOCTM Mo Xxofda Ha apTepunTe u BeHuTte. lNpeleHsiBaT
ce 30HaTa Ha Krnamnax U aopToTOMUS!, KaKTO U BIbbT
Ha aopTHWS KOPEH, B CIy4MTe Ha aOPTHO KIarHo npo-
TesnpaHe, KakTo 1 nokaumsaTa Ha nsBOTO npeacbpauve
CMpsIMO rpbAHaTa CTeHa NpU MUTPAIHO KNanHo npoTe-
3upaHe. Onepauusita ce n3BbpLUBa nog oblua aHecTe-
3us 1 Ypes pasgenHa nHTybauums.

3a cneponepatuBHO obesbonsiBaHe ce npunarat
pervoHanHu 6nokose. 3nonaea ce nepudepHa apte-
puvarnHa u BeHO3Ha KaHtonaLms B MHrBMHanHarta obnact
npes 2 cm MUHMpPa3pe3, KONTO NPaKTUYECKM HE OCTaBS
cnepu. VI3knoumTenHo BaXkHO 3a yCMeLHO M3BbpLUBa-
He Ha onepauusiTa € TOYHOTO NnacupaHe Ha BEHO3HaTa
KaHtona KOpekTHO B rOpHa npasHa BeHa, KOeTo B KOM-
OMHaums ¢ HeraTMBHO HansiraHe ocurypsisa 4OobLp Ape-
Hax. 3a Ta3u Len NocTaBsAHETO Ha BEHO3HaTa KaHiora
Ce U3BbpLUBA 3aO0bIDKMTENHO Nog TpaHcesodareaneH
exorpadckn KoHTpon. KapauonnernyHmaT pasTBop ce
nofgaBa aHTerpagHo npe3 acleHdeHTHaTa aopTta umu
peTporpagHo nNpes3 KOPOHAPHUS CUHYC, B KOWTO Cry4van
OTHOBO C€e M3Morn3Ba exorpadCckm KOHTPO-.

MauneHTHLT ce No3MLMOoHMpPa Mo rpbO, KaTo AscHa-
Ta MosrioBUHA Ha TAMOTO MYy € MOBAWrHaTa, a pbkaTa e
oTBefeHa n dukcupara (cur. 1). TpaHcakcunapHuaT
[OCTbN Ce M3BbpPLUBA Ype3 aHTeporaTepanHa MUHUTO-
pakoToOMUS B AsdcHaTa akcunapHa obnact, obukHoBe-
HO Npe3 BTOPO unu Tpeto Mmexaypebpue (dur. 2). Ton
ocurypsiBa Koca oceBa Bu3yanusauums Ha Bb3xogdLla-
Ta aopTa 1 aopTHaTa krana, No3BoNsiBanky agekBaTHa

eral thoracic access, and transaxillary access, have
changed clinical practice. Among these, the transax-
illary approach has emerged as a universal access
route, applicable not only to aortic valve replacement
but also to mitral, tricuspid, and combined valve inter-
ventions.

THE AIM

The aim of this article is to examine the advantag-
es and characteristics of transaxillary access in valve
replacement.

MATERIAL AND METHODS

Over the past year and a half, 19 operations have
been performed using this method at the Cardiac Sur-
gery Clinic of Tokuda Hospital in Sofia: 8 aortic valves,
10 mitral valves, and 1 tricuspid valve.

Surgical Technique and Exposure

For preoperative planning and assessment,
computed tomography and transesophageal echo-
cardiography are routinely performed in all patients.
An assessment of the aorta and peripheral vessels
is performed to check for calcification or anatomical
abnormalities in the course of the arteries and veins.
The zone for clamping and aortotomy is evaluated, as
is the angle of the aortic root in cases of aortic valve
replacement, and the location of the left atrium rela-
tive to the chest wall during mitral valve replacement.
Surgery is carried out under general anesthesia with
double-lumen intubation. Regional blocks are applied
for postoperative analgesia. Peripheral arterial and
venous cannulation is performed in the inguinal region
through a 2 cm mini-incision, which leaves practically
no visible trace.

A key element for procedural success is correct
placement of the venous cannula into the superior
vena cava; combined with negative pressure, this
ensures effective venous drainage. For this rea-
son, venous cannula insertion is always guided by
transesophageal echocardiography. Cardioplegic
solution is administered either antegradely via the
ascending aorta or retrogradely via the coronary si-
nus, in which case echocardiographic guidance is
again required.

The patient is positioned supine with the right hemi-
thorax elevated and the arm abducted and fixed (Fig.
1). Transaxillary access is performed through an an-
terolateral mini-thoracotomy in the right axillary region,
usually via the second or third intercostal space (Fig.
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®ur. 1. MNosnumoHnpaHe Ha NaumneHTa Ha onepaunoHHaTa maca

Fig. 1. Patient positioning on the operating table

eKCno3numa Ha XUpyprudHoTo nofie npu MUHUMalHa
TpaBma. OcoBeHOCT Ha TO3M MOAXOL € Bb3MOXHOCTTA
3a KOMOUHMpaHe ¢ Oe3LEeBHN KrarnHu NpoTesn, KOUTO
enMMmnHMpaT HeobxogMMOoCTTa OT NPOABLIMKUTENHO Mo-
CTaBsHE Ha LUEBOBE M YrNecHsBaT MMMNIaHTauusata B
OrpaHM4YeHOTO NPOCTPAHCTBO.

N36opbT, Ha ToBa KakBa knanHa nportesa fa ce 13-
nonaea; GeslleBHa, KOHBEHUMOHaNHa GronormyHa munm
MEeXaHW4yHa npoTesa WnM nracTvka ce B3Wma OT one-
paTtopa, Kato ce B3uMaT B NpeaBui MHOMBUAyanHuTe
0CODEHOCTU, aHATOMMATA U XKeNaHUsITa Ha NauneHTUTE.

PE3YNTATH

CpepHata Bb3pacT Ha nauveHTuTe e 64 roau-
HK, kaTto 53% (n = 10) ca xeHn n 47% (n = 9) mbXe.
CpepgHoTo knamnaxHo Bpeme e 60 min npu nauneHTu
C aopTHa knanHa npotesa (n = 8) n 72 min Npyu MUT-
panHa knanHa npotesa (n = 10).CpegHunsaT npecton
B OAWJT e 33 vaca 3a aopTHa knanHa xupyprusa n 39
Yyaca 3a muTpanHa. B rpynarta e BKMOYeH U eauH na-
LMEHT C TPUKycnuaanHa knanHa npouenypa (keHa, 66
rOAMHN) — onepaumsaTa € u3BbplUeHa Ha BueLLo cbpue
¢ npecton B OAUJT 27 vaca.

npe,DMMCTBa Ha TpaHCaKCuUnapHua gocTtbn

TpaHcaKkcUnapHUAT [OCTbM MpU KNarnHo npoTe-
3upaHe npeanara peguua CbLECTBEHU NPeauMcTBa,
KOMTO rO OTNM4YaBaT OT OCTaHanMTe MWUHWMAarHO WH-
Ba3VBHW MOAXOAMN U B 3HAYMUTENHA CTeneH obycnaBsT
HEroBOTO HapacTBaLLO MPUIIOKEHME B CbBPEMEHHaTa
CbpAeYHa XMpyprvs.

1. YHuBepcanHoct. MeTtogbT € npunoXxum npu
BCUYKM BMOOBE KIlanHW MHTepBeHumn (cdur. 3, dour. 4) —
A0PTHMW, MUTPAIHW, TPUKYCUAAMNHN, KAKTO U NpY KOMOK-
HMpaHuW onepaumn. ToBa ro NpaBm yHMBEpPCareH JOCTb,
KOWTO MOXeE [a Ce M3Mon3sa Mnpu LUMPOK KPbI NaLMEHTH
N XUPYPIMYHWU MOKa3aHWUsi, Kato enMMuHMpa Heobxoau-
MOCTTa OT 1360p Ha pa3nMyeH onepaTUBEH OOCTHLM B 3a-
BMCMMOCT OT KOHKpPETHaTa KnarHa natornorusi.

®ur. 2. NMnaHupaHe Ha gocTbna

Fig. 2. Access planning

2). This provides oblique axial visualization of the as-
cending aorta and aortic valve, allowing adequate ex-
posure of the surgical field with minimal trauma. A dis-
tinctive feature of this approach is its combination with
sutureless valve prostheses, which eliminate the need
for prolonged suture placement and facilitate implanta-
tion in the limited operative space.

The choice of prosthesis — sutureless, conventional
biological, mechanical valve, or repair procedure — is
made by the surgeon, considering the patient’s anato-
my, individual characteristics, and preferences.

RESULTS

The mean age of the patients was 64 years, with
53% (n = 10) females and 47% (n = 9) males. The
mean aortic cross-clamp time was 60 min for patients
undergoing aortic valve replacement (n = 8) and 72 min
for those with mitral valve replacement (n = 10).The
mean ICU stay was 33 hours for aortic valve surgery
and 39 hours for mitral valve procedures. The group
also included one patient who underwent a tricuspid
valve procedure (female, 66 years) operated on beat-
ing heart and an ICU stay of 27 hours.

Advantages of the Transaxillary Approach

The transaxillary approach in valve replacement of-
fers a number of important advantages that distinguish
it from other minimally invasive techniques and largely
determines its growing adoption in contemporary car-
diac surgery.

1. Universality. The method is applicable to all
types of valve interventions — aortic, mitral, tricuspid,
as well as combined procedures (Fig. 2, Fig. 3). This
makes it a universal access route that can be em-
ployed across a broad spectrum of patients and surgi-
cal indications, eliminating the need to choose different
operative approaches depending on the underlying pa-
thology.
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®ur. 3. EKkcnoanumua npu aopTHO KnanHo npote3npaHe

Fig. 3. Exposure during aortic valve replacement

2. CbKpalwaBaHe Ha onepaTMBHoTO Bpeme. Cb-
LLIECTBEHO NPEAMMCTBO Ha TpaHCaKCuMapHUS NOAXon
€ Bb3MOXHOCTTa 32 KOMOVHUpaHe ¢ 6e3LLeBHN KranHu
npote3n. To3n TUM UMMNMAHTU 3HAYUTENHO Hamanseat
BPEMETO 3a MMMMaHTaLus, KaTo BOAAT A0 CKbCsiBaHE
KaKTO Ha aOpPTHOTO KiamMnaXHo BpemMe, Taka U Ha Bpe-
METO Ha eKkcTpakoproparnHa uupkynauus. Hamansisa-
HETO Ha BPEMETO MO UCXEMUS € OT KITHOYOBO 3Hauye-
HMe 3a orpaHMyaBaHe Ha MUOKapOHOTO yBpexaaHe U
3a pegyuvpaHe Ha crnegonepaTMBHUTE YCIOXHEHWS,
0COBEHO NpY Bb3paCTHU N BUCOKOPUCKOBM NALMEHTW.

3. OTNNYHM xeMogMHAMUYHW pe3ynTaTu. TpaH-
CaKCUIapHuUAT OOCTbM, B KOMOMHauUWs CbC CbBpe-
MEeHHWUTe Oe3LleBHN NpPOTE3N, OcuUrypsisa Mo-ronsima
edeKTUBHa MIOL, Ha KranHMs OTBOP U MO-HUCKU TpaH-
cBanByrapHu rpagueHTu. ToBa HamansiBa pucka ot na-
LIMEeHT-NPOTE3HO HECBHOTBETCTBME 1 BOAU 0 No-406pu
ObIrOCPOYHM XeMOAMHAMNYHN pesynTatn. OcurypeHa-
Ta No-onTumMaliHa beHKLWIFl Ha KrnanHata npoTte3a nma
NPSAKO OTpaXkeHne BbpXYy Ka4yeCTBOTO Ha »KUBOT U MNpO-
rHosata Ha nauueHTuTe [4].

4. NMoaxoasw, npu BUCOKOPUCKOBU rpynu. Me-
TOObT € 0COBEHO LiEeHEH MpU NauMeHT OT BUCOKOPU-
CKOBM Tpynn — Bb3pacTHU BOMHM C MHOXECTBO Mpu-
OpyXaBallM 3abonsBaHus; NauMeHTn, NoasIoXKeHN Ha

dur. 4. EKCNoanumus Npy MUTPanHoO KrarnHo npoTtesnpaHe

Fig. 4. Exposure during mitral valve replacement

2. Reduction of Operative Time. A major advan-
tage of the transaxillary approach is its compatibility
with sutureless valve prostheses. These implants con-
siderably reduce implantation time, thereby shortening
both the aortic cross-clamp duration and cardiopul-
monary bypass time. The reduction of ischemic time
is critical in limiting myocardial injury and decreasing
postoperative complications, especially in elderly and
high-risk patients.

3. Excellent Hemodynamic Outcomes. The tran-
saxillary approach, when combined with contemporary
sutureless prostheses, provides a larger effective ori-
fice area and lower transvalvular gradients. This reduc-
es the risk of patient—prosthesis mismatch and ensures
superior long-term hemodynamic outcomes. Optimized
prosthetic valve function has a direct impact on patient
quality of life and prognosis [4].

4. Suitability for High-Risk Groups. The meth-
od is particularly valuable in high-risk cohorts — elderly
patients with multiple comorbidities, those undergoing
redo procedures, and cases with extensive aortic root
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peonepauum, KakTo 1 Npu criydyan ¢ uspaseHa Kanuu-
duKaLmsa Ha aopTHUSA KOopeH. B Tean cutyaunn no-man-
KO WHBa3UBHUAT XapakTep Ha TpaHCcakcunapHusi 4oc-
TbMN U CKbCEHOTO BpeMe Ha onepauusta (dwur. 5) ce
CBbp3BaT C MO-HWUCKa MnepuonepaTtMBHa CMbPTHOCT U
3abonsiemocT.

5. Mo-po6po cnepgonepaTuBHO Bb3CTaHOBSA-
BaHe. [launeHTUTe, onepupaHu nNo To3n MeTopn, Ae-
MOHCTpUMpaT no-6rnaronpuATHO cregonepaTMBHO NPo-
TMYaHe, BKIMOYUTENHO MO-KpaTka MpOabIBKUTENHOCT
Ha MexaHuW4yHaTa BeHTUnauus, No-ManbkK MpPecTton B
WHTEH3MBHO OTAeneHne n no-6bp3o o6Lo Bb3CTaHO-
BsiBaHe. [lombrHMTENHO ce HabniogaBa HamareHa
KpbBO3aryba M no-Hucka 4Yectota Ha WMHAEKLMO3HU
ycrioxHeHus [6]. Bcudkn Tesn cakTopu CbKpallasaT
OONHMYHMS MpecTor U pedyumpaT obwiata ueHa Ha
NeYeHneTo, KOeTo MmMa 3Ha4YeHne KakTo 3a naumeHTa,
Taka v 3a 34paBHaTa cuctema.

OFpaHVI‘IeHVIFl U npegn3BuKartencrTea

Bbnpekn MHOXeCTBOTO NpeaMMcTBa TpaHcakcu-
NapHUAT JOCTBN € CBbP3aH U C peanua orpaHuyeHus,
KOMTO crnefBa da ce B3emaT npegsug npv nnaHvpa-
HETO U U3MbIIHEHNETO Ha XUPYpruyHaTa NHTEPBEHLMS.

1. HeobxoaumocT OT BMCOKa KpuBa Ha OOy-
YyeHue. MeToabT M3WCKBA 3HAUUTENEH MPaKTUYECKM
ONUT N MpeumsHa KOOPAUHALMS OT BCUYKMU UreHoBe
Ha xupyprudHusa ekun. OrpaHM4eHOTO XUPYPruyHO
norne, crneyndukara Ha UHCTpPyMeHTapuyma 1 Heob-
XOAMMOCTTa OT paboTta nof HenpekbcHaT exorpadycku
KOHTpOM 0bycnaBaT No-npoabikUTeNHa Kpuea Ha oby-
YeHne B CpPaBHEHWE CbC CTaHgapTHaTa CTEPHOTOMUS.
ToBa ro npaBu MoaxoAsily NPeavMHO 3a LIEHTPOBE C
YTBbPAEH ONUT B MUHUMAarHO MHBa3vBHaTa CbpAeyHa
XUPYprus.

calcification. In these situations, the less invasive na-
ture of the transaxillary access (Fig. 5) and the shorter
operative time are associated with lower perioperative
morbidity and mortality.

5. Improved Postoperative Recovery. Patients
undergoing valve replacement via the transaxillary
approach demonstrate more favorable postoperative
recovery, including shorter mechanical ventilation
duration, reduced length of intensive care stay, and
faster overall rehabilitation. Furthermore, blood loss
and the incidence of infectious complications are
significantly lower [6]. Collectively, these factors re-
duce total hospital stay and overall treatment costs,
which is beneficial both for patients and healthcare
systems.

Limitations and Challenges

Despite its advantages, the transaxillary approach
is associated with several limitations that must be con-
sidered in operative planning and execution.

1. Learning Curve Requirements. The tech-
nique requires substantial experience and precise
coordination within the surgical team. The limited
operative field, specialized instrumentation, and re-
liance on continuous echocardiographic guidance
contribute to a steeper learning curve compared to
conventional sternotomy. This restricts its adoption
to centers with established expertise in minimally in-
vasive cardiac surgery.

®ur. 5. MNMocTtonepatueHa paHa

Fig. 5. Postoperative wound
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2. AHaTOMM4YHMU orpaHu4eHus. [lpy naumeHTn
C HebrnaronpusiTHa aHaTOMusi, KaTo Hanpumep u3pa-
3eHa gedopmauuns Ha rpbAHUS KoL, NpeallecTBallm
onepauun ¢ oBLUMPHM cpacTBaHUS UM Bapuauun B
aHaToMusATa Ha aopTarta 1 ronemuTe CbAoBe TpaHCak-
CUNapHUAT OOCTbN MOXE Ja He ocurypu ageksaTHa
ekcnosuums. HenbnHata BU3yanuaaums Ha XMpypruy-
HOTO Mone Cbhb3AaBa PUCK OT TEXHUYECKN 3aTpyaHEHUSI
1 HENMbIHOLEHHA UMMNaHTauMs Ha KranHaTa npoTesa.

3. Heo6xoAMMOCT OT JOMBIIHUTENHU TEXHOJO-
rmu. 3a npeofonsiBaHe Ha OrpaHMYeHnsITa B €KCro3n-
uMaTa U 3a No-rofiiMa CUrypHoOCT Mpu MaHunynaumm,
YecTO Ce Hanara W3nonsBaHe Ha eHOOCKOMCKN cucTe-
MU UNN BUAEO acucTupaHa TexHuka. ToBa obadve yBe-
nnyaBa CroOXHOCTTa M LUeHaTa Ha npoueaypaTta, Usuc-
KBa JOMbIIHUTENHA NOArOTOBKA Ha ekuna U JOoCTbN A0
CbOTBETHaTa anaparypa.

4. MNMoTeHuunanHa HyXxAaa oT KoHBepcusA. B peaku
cry4au, nNpv Bb3HWKBaAHE Ha YCIOXHEHUS UMW NPU He-
Bb3MOXHOCT 32 OCUrypsiBaHe Ha aJekBaTHa eKCrnosu-
LS, MOXE Aa Ce HanoXu KOHBEpPCUs KbM CTaHOapTHa
Me[uaHHa cTepHoToMus. Bbnpekn ye ToBa ce cnyysa
psako, HeobxogmmocTTa oT 6bp3a M 6esonacHa npo-
MsiHa Ha onepaTuUBHaTa CTpaTerus nogyepraBa 3Haye-
HMeTo Ha Aobpe NoaroTBEHUS EKNM U Ha NOAXOAsLaTa
cenekumns Ha nauueHTuTe.

OBCBXOAHE

MuHMManHO MHBa3MBHUTE NOAXOAM B CbpAevHa-
Ta XUpyprusa npes nocrnegHuTe roouHn ce yTebpxKaa-
BaT KaTo npeano4vnTtaHa antepHatnBa Ha KOHBEHLMNO-
HanHata CTepHOTOMUA nNpu KrnanHW WUHTEPBEHUUN.
OcHoBHaTa uen Ha Te3n TeXHUMKM € Aa ce NOCTUrHe
cbliaTa XMpypruvyHa eeKkTUBHOCT NpU 3HAYUTENHO
no-manka ornepaTuBHa TpaBma, MO-KpaTbK OOMHU-
YeH MPecTon 1 No-6bpP30 BbL3CTAaHOBABAHE Ha Nauu-
eHTuTe. TpaHcakcunapHuUAT LOCTbN NpeacTaBnsiBa
NornYyHa eBosLMS Ha TO3U NPUHLUM, CbYeTaBalKu
MWHUManHa MHBa3NBHOCT C OT/IMYHA €KCNo3uuns Ha
KnanHug anapar.

Pesyntatute oT HacToALOTO npoy4ysaHe
NnoTBbP)KAABAT, Ye TpaHCaKCUNapHUAT AOCTbMN OCUry-
psiBa HafexaHa eKkcrno3nums He camo 3a aopTHa, HO U
3a MUTparnHa v TpUKycnvaarnHa KnarnHa xvpyprusi.

XeMoguHaMnyHWTE pesyntaTv Npu TpaHcakcuna-
pPeH OOCTBM ca CbMNOCTaBUMU, @ YECTO M No-gobpu oT
Te3n npu craHgaptHata ctepHoTtomus. [o-ronsmara
edeKTVBHa KranHa nrnoLy, U no-HUCKUTE TpaHCBansy-
napHu rpaguveHTu, HabnogaBaHu npu GesleBHUTE
npoTe3n, HamanaeaTt pUcKa oT NayneHT—NPOoTe3HO He-
CbOTBETCTBME, KOETO € Aobpe AOKYMEHTMPAHO B NuTe-
patypata [4, 5]. OcBeH ToOBa KOMOMHUPAHETO Ha MWU-
HMManeH JocTbN ¢ BesleBHa TEXHONOMMS NO3BOSBa
€[HOBPEMEHHO 3ana3BaHe Ha aHaToMM4yHaTa ctabun-

2. Anatomical Limitations. In patients with unfa-
vorable anatomy, such as chest wall deformities, ex-
tensive adhesions from prior surgery, or variations in
the anatomy of the ascending aorta and great vessels,
the transaxillary approach may not provide sufficient
exposure. Inadequate visualization can increase the
risk of technical difficulties and compromise prosthesis
implantation.

3. Need for Adjunctive Technologies. To over-
come visualization challenges and enhance procedural
safety, endoscopic or video-assisted systems are often
employed. However, this increases procedural com-
plexity and cost, while also requiring additional team
training and specialized equipment.

4. Potential for Conversion. In rare cases, when
complications arise or adequate exposure cannot be
achieved, conversion to standard median sternotomy
may become necessary. Although uncommon, the

possibility of urgent conversion underscores the impor-
tance of careful patient selection and the preparedness
of the surgical team to modify the operative strategy
rapidly and safely.

DiscussION

Minimally invasive approaches in cardiac sur-
gery have, in recent years, become an increasing-
ly preferred alternative to conventional sternotomy
for valve interventions. The primary goal of these
techniques is to achieve equivalent surgical efficacy
while significantly reducing operative trauma, short-
ening hospital stay, and accelerating postoperative
recovery. The transaxillary approach represents a
logical evolution of this concept, combining minimal
invasiveness with excellent exposure of the valvular
apparatus.

The results of the present study confirm that the
transaxillary access provides reliable exposure not
only for aortic but also for mitral and tricuspid valve
procedures.

The hemodynamic outcomes achieved through
this approach are comparable to, and often superior
to, those obtained via standard sternotomy. The larger
effective orifice area and lower transvalvular gradients
observed with sutureless prostheses reduce the risk of
patient—prosthesis mismatch, a finding well document-
ed in the literature [4, 5]. Moreover, combining a mini-
mal access route with sutureless technology allows for
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I. Bacunes

HOCT Ha rpbAHaTa CTeHa 1 CbLLECTBEHO CKbCSABaHE Ha
BPEMETO [0 nocTonepaTuBHa Mobunmaauus.

CnegonepaTMBHOTO MPOTUYAHE MPU MNaLMEHTUTE
OT HawaTta cepus Oele bGraronpusaTHO, ¢ KpaTka npo-
OBIDKUTENHOCT Ha anapaTHa BEHTWUMNaLMs, HUCKA Kpb-
Bo3aryba 1 MuHMMarnHa 4ectota Ha MHdekumn. ToBa
CbOTBETCTBA Ha pe3ynTatute OT MYyMTULEHTPOBUTE
npoyyBaHus Ha Gilmanov n cbTp. [5], KOMTO NokasBar,
Ye MUHMMAanHO MHBA3WBHUTE KIanHW onepauun BogaT
0o 30-40% penykumst Ha 60MHUYHUA NPECTON B CpaB-
HeHve C TpaauumMoHHUTe nogxoau. NogobHn pesynTa-
TV ca ocobeHO UeHHU Mpu NauMeHTVM B HanpegHana
Bb3pacT, MPU KOUTO paHHaTa pexabunuraums n Bb3-
CTaHOBSIBAHE Ha CaMOCTOATENHOCTTa UMaT KIH40BO
3Ha4yeHue 3a nporHosara.

Bbnpekn OTNMYHWTE pes3ynTatv, TpaHcakcunap-
HUSIT JOCTBIM MMa CBOWUTE OrpaHuyveHusi. Ton namckea
CTPbMHa KpvBa Ha 0by4eHne 1 KoopaMHUpaHa padota
Ha XUpypruyHus ekun. HepgocTaTtbyHata ekcrnosunums
npv NauMeHTn ¢ HebnaronpusTHa aHaTOMUsi MOXe a
3aTpygHn nMnnaHTaumsaTa. B Hawarta cepusi He ce Ha-
ontogaBa HeO6X04MMOCT OT NogobHa KOHBEPCUS, HO B
nuTepatyparta ce cbobLiaBa YyectoTa OT 2-5%, rmaBHo
npv peonepauun N n3paseHn Kanumdukatn Ha aopT-
HUS KOpeH [6].

Kato usano cbyetaBaHeTo Ha TpaHcaKcunapeH 4oc-
TbN ¢ Ge3weBHN NPOTE3N € CbBpeMeHHa 1 be3onacHa
anTepHaTMBa 3a KranHo npoTtesvpaHe, ocobeHo npu
nauMeHTV B HanpegHana Bb3pacT Uin C NOBULLEH XU-
PYpPruyeH puck.

3AKIMIOYEHUE

TpaHcakcunapHUAT OOCTLMN Ce YTBbpXAaBa KaTo
HagexXxaHa W yHMBepcanHa MWHWMarnHO WHBAa3MBHA
XUpypruyHa TexHuKa, Oocurypsisalia Bb3MOXHOCT 3a
6Ge3onacHO U epeKTMBHO M3BbLPLUBAHE Ha WHTEPBEH-
UMM BbPXY BCUYKM CbpAEYHU Khamnm U TEXHUTE KOM-
OuHauun. B cbyeTaHne ¢ GesleBHU KranHu npoTesu
METOABbT MO3BONsIBa CbLUECTBEHO CbKpallaBaHe Ha
AOpPTHOTO KNamnaxHo u OawnacHo Bpeme, kaTto Mo
TO3M Ha4MH peayumpa UHTpaonepaTuBHUS PUCK U [O-
npuHacsa 3a no-gobpo MuokapgHo npegnassaHe. Ha-
nnue ca gokKasaTtesictBa 3a OTIIMYHU XemMoaAMHaMU4HU
pe3ynTaTtu, BKIMHYMTENHO No-ronsiMa edpekTMBHA NIoLL,
Ha KnamnHusi OTBOP M MO-HUCKM TpaHCBanBynapHU rpa-
AVEHTU, KOETO BOAM [0 HamarsiBaHe Ha pucka oT na-
LUMEHT—NPOTE3HO HECLOTBETCTBME M MoJ0OGpsiBa ObIl-
rocpoyHarta nporHosa.

JonbnHuTenHo, OOCTbMBLT Ce XapakTepusupa C
Nno-HUCKa 4ecCToTa Ha chnepgonepatuBHU YCINOXHEHUA
n I'IO-6J'IaFOI'IpI/I$|THO Bb3CTaHOBABaHe, KOETO ro npasu
0cobeHO MoaxoAslly 3a Bb3pacTHU, BUCOKOPUCKOBU U
MYNTUKNanHW NauneHTn. Benpeku ToBa ycnewHoTo My
NPUNoOXeHne n3NckBa BHUMAaTeNeH nogdop Ha 6omHu

preservation of the anatomical stability of the thoracic
wall while significantly shortening the time to postoper-
ative mobilization.

The postoperative course in our series was favor-
able, with short ventilation times, low blood loss, and
minimal incidence of infection. These findings corre-
spond to the results of multicenter studies by Gilmanov
et al. [5], which demonstrated a 30-40% reduction in
hospital stay following minimally invasive valve surgery
compared with traditional approaches. Such outcomes
are particularly valuable in elderly patients, for whom
early rehabilitation and restoration of independence
are critical prognostic factors.

Despite these excellent results, the transaxillary
approach has its limitations. It requires a steep learning
curve and close coordination within the surgical team.
Insufficient exposure in patients with unfavorable anat-
omy may complicate prosthesis implantation. In our
series, no conversions to sternotomy were necessary;
however, literature reports a conversion rate of 2-5%,
primarily in cases of reoperations or severe aortic root
calcification [6].

Overall, the combination of transaxillary access
with sutureless valve prostheses represents a modern
and safe alternative for valve replacement, particularly
in elderly patients or those with elevated surgical risk.

CONCLUSION

The transaxillary approach is emerging as a reli-
able and universal minimally invasive surgical tech-
nique that enables safe and effective interventions on
all cardiac valves and their combinations. When com-
bined with sutureless valve prostheses, the method
significantly shortens aortic cross-clamp and cardiopul-
monary bypass times, thereby reducing intraoperative
risk and contributing to improved myocardial protec-
tion. Evidence indicates excellent hemodynamic out-
comes, including larger effective orifice area and lower
transvalvular gradients, which decrease the likelihood
of patient—prosthesis mismatch and improve long-term
prognosis.

In addition, the approach is associated with lower
postoperative complication rates and more favorable
recovery, making it particularly suitable for elderly,
high-risk, and multi-valve patients. Nevertheless, its
successful application requires careful patient selec-
tion and a well-trained surgical team, prepared to ad-
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n nobpe obyyeH XupyprmyeH ekun, cnocobeH ga pea-
rMpa npv Bb3HUKBAHE Ha YCIOXHEHMS U Heobxoan-
MOCT OT KOHBEPCUSI KbM CTEPHOTOMMUSI.

Beuykn Tesn dhakTopy nogkpensT noTteHumana Ha
TpaHcaKcunapHUs OCTbN Aa ce YyTBbPpAM KaTo METOA Ha
1300p B CbBpeMEHHaTa CbpAeyHa XMpyprus n ga 3aeme
CBOETO MSICTO cpef BOogeLmMTe MUHMMAIHO MHBa3VBHMU
TEXHUKU, ocobeHo B KOHTEeKcTa Ha mynrTungmncumnnimnHa-
PeH nogxoa KbM KOMMIEKCHUTE KnanHu 3abonsaBaHus.

He e deknapupaH KOHGIUKM Ha uHmepecu
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