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TRANSVENOUS LEAD EXTRACTION - SUMMARY OF THE EXPERIENCE
OF A SINGLE BULGARIAN CENTER - A RETROSPECTIVE STUDY
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Pe3siome. BposT Ha UMNnaHTaLm1Te Ha eNeKTPOHHN YCTPONCTBA 33 KapAMOCTUMYNALMS NOCTOSHHO Ce NOBULLABA B CBETOBEH Ma-
wa6. C ToBa pecneKTUBHO ce yBenu4yaBa 1 BposT Ha mauueHTuTe, KOMTO UMaT abConTHU MHAMKALMM 3a eKCTpaKLus
Ha enektpoan (neicmenkbpHu 1 ICD). LlenTa Ha HacTosWOTO NpoyyBaHe e Aa ce NpeacTaBsT HEMOCPEACTBEHUTE M
ABArOCPOYHUTE PE3yNnTaTh Npu NaLunMeHTV Cnef TPaHCBEHO3Ha eKCTPaKLMs Ha enekTpoau, nposedeHa B KnuHukata no
kapauonorns Ha YMBAJT ,Ceeta AxHa“ — Codoms. MaTtepuanu u metoau: poBeAEHO € PeTPOCMEKTUBHO NMPOYyYBaHe
NPV NALUMEHTN C UMNAAHTUPAHO YCTPONCTBO 3a eNEKTPOKapAMOCTAMYMaLMS C AABHOCT MOBEYe OT 1 roguHa, Npy KOUTo
€ HarnpaBeHa eKCTPaKLWS Ha TPAHCBEHO3HUTE enekTpoau. MpoyyeHu ca KIMHUYHUTE W NpOLeaypPHUTE XapaKTepucTy-
KW, yCNeBaeMoCTTa U YCMOXHeHUsITa C npocrneasBaHe YectoTata Ha peuHdekumus cneg npoueaypara. Pesynraru: B
nepuopa asryct 2016-man 2021 r. npu Hac ca NOCTbNWUAM 54 naumeHTH ¢ abCconMTHA MHAMKALMS 3a eKCTpaKLus Ha
cucTemara 3a enekTpokapauocTumynauus. Mpu nposegeHute 54 npouenypn ca ekctpaxvpaHn 114 nefcmeinkbpHu n
ICD enekrpoga. Mpw 47 npoueaypu (87%) e nocTurHaT MbeH TEXHUYECKM YCNeX C NPeMaxBaHe Ha BCUYKM enekTpoan, a
npu 53 (98,1%) — knMHUYeH ycnex Ha npoueaypata. Peructpupanu ca 2 ronemu nepunpoLeaypHu yenoxHenus (3,7%),
N3MCKBALLM CrelHa KapanoXUpypruyHa uHTepBeHuns. Mpu HanpaBeHOTO NpocneAsBaHe Ce YCTaHOBSIBAa MHOTO HiCKa
4ecToTa Ha NOBTOPHA MHeKUMs — camo npu 1 naupeHT (1.9%). U3Boam: EkcTpakumsaTa Ha TpaHCBEHO3HW enekTpoay
e edpekTBHa 1 6esonacHa npoueaypa. VarpaxaaHeTo Ha creuuanuavpad LeHTbp C opraHuavpaHa nporpama 3a ekc-
TPaKLWs Ha eneKTPOAK € OT KIIOHOBO 3HaueHIe 3a NOCTUraHETOo Ha [JOOPK HEMOCPEACTBEHN W ABNTOCPOYHY Pe3ynTaTh.

KntoyoBu aymu: €MeKTPOKapanoCTUMynaTop; MH¢)eKHMﬂ; EKCTPaKUusa Ha TpaHCBEHO3HU eNnekpoau, neﬂcmemcbp

Anpec [-p Hukonait CtosiHoB, Knunuka no kapavonorus, YMBAIT ,Ceeta AnHa“. Yn. ,Jdumutbp Monnos* Ne 1, 1784 Codous,
3a kopecnionaenums:  Ten.: 0888 530 858, e-mail: nikstoyanov@abv.bg

Abstract. There has been increased rate of cardiac implantable electronic devices (CIED) implanted worldwide. Respectively the
numbers of patients with absolute indications for lead extraction (pacemaker and ICD) grow up exponentially. The aim of
our study is to present the initial experience and long-term results of pacemaker and ICD lead extraction in patients treated
in Cardiology department of University hospital “Sveta Anna” Sofia. Material and Methods: Retrospective study was
performed of patients with CIED implanted greater than 1 year and indications for lead extraction. Clinical and procedural
characteristics, success rate, complications rate, and reinfection rate data were collected and analyzed. Results: In
the period August 2016 to May 2021, a total of 54 patients were admitted to our department with an absolute indication
for lead extraction. A total of 114 pacemakers and ICD electrodes were extracted during 54 procedures. In 47 patients
(87%) was shown complete technical success with removal of all hardware and in 53 patients (98.1%) clinical success
of the procedure was found. The incidence of major periprocedural complications requiring urgent cardiac surgery in our
series was 2 (3.7%). Follow-up revealed a very low recurrence infection rate — only 1 patient (1.9%). Conclusion: Lead
extraction is a safe and effective procedure. The establishment of a specialized center with an organized system for lead
extraction is key in achieving excellent short- and long-term results.
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BbBEOQEHME

Ynotpebara 1 CbOTBETHO UMMMAHTALMUTE Ha enek-
TPOHHW YCTPOWCTaBa 3a KapauocTuMmynaums kato Opa-
AVIKapOHW NercMenKbpu, CUCTEMU 3a PECUMHXPOHU3N-
pawa Tepanusi u kapguoseptep aedubpunartopu (ICD)
ce noBuvLIaBa HenpekbcHato. B cBetoBeH mawab vm-
nnaHTUpaHuTe ycTporctea gocturat oo 1,2-1,4 mMrH. ro-
avwHo [1]. C noBuwwaBaHe Ha Bposi HA UMMNaHTauMuTe,
HapacTBaT 1 cryyauTte, Npy KOUTO ce Harnara OTCTpaHsi-
BaHe Ha YCTpOWCTBaTa 3aefHO C BCUYKM UMMNIAHTUPAHK
TPaHCBEHO3HM ernekTpoaun. Han-vyectute nHgukauum 3a
npemaxesaHe Ha UMMNMaHTUpPyeMUTE eneKkTPOHHU YCTPOK-
CTBa Ca MHeKUMS, ANCHYHKUMS Ha enekTpod, CbaoBa
oKny3ua (Tpomb0o3a), XpOHUYHa Borka, BUCOKOCTENEHHA
TPUKYCNAAnHa peryprutaumns v ap. B mmHanoTo kato me-
TOA Ha MbpBM 1360 3a EKCTPaKUMA Ha KapAMOCTMMYyrna-
TOPU U TEXHUTE ENEKTPOaM € M3MOoMn3BaHa Kapanoxupyp-
rM4yHa onepaTvBHa Hameca CbC CpeauHHa CTEPHOTOMMS.
B Hawwm gHM nepkyTaHHaTa ekcTpakuus ce npegnoquta
npeL OTBOPEHUS XMPYPrMYeH METOA Nopaau BUCoKaTta cu
eheKTMBHOCT 1 Mo-mMarnkara Cu CTeneH Ha UHBA3MBHOCT,
KOSITO ce Tonepupa no-aobpe ot naumeHtute [2, 3]. Llenta
Ha Npoy4BaHeTO e Aa ce oLeHN edheKTUBHOCTTA, be3sonac-
HOCTTa U YCNOXHEHUsATa Ha npoLeaypara rno ekcTpakumsi
Ha TPaHCBEHO3HW ENEKTPOoaM B €4UH LieHTbp B Bbnrapus.

MATEPUAN U METOOMU

BkritoueHn ca nocrneqoBaTenHu naumeHT, NoCTbNnm
B KnuHukata no kapgmonornst Ha YMBAIJT ,Ceeta AHHa"
— Cousi, ¢ MHOMKaUMM 33 eKCTpaKLMs Ha enekTpoau 3a
nepuopa asryct 2016—-man 2021 r. No-rongmarta 4acT ot
nauveHTUTe ca pedepupaHy OT ApyrM GOrnHMLUM, KaTto
YacT OT TSX ca MMarnu NPeauLLHN ONUTU 3a EKCTPaKLMS.

B Hawwusa ueHTbp ce npakTukyBaT OBe cTpaTeruu
3a peumnraHTaums npu nauneHTuTe cnen ekctTpakuus
Ha enektpoau. Npu nauneHTuTe, 3aBUCUMM OT AECHO-
KamepHaTta CTUMmynauusi, 1 Npu nunca Ha CUCTEMHAa
WHEKLMA ce npaBu perMnnaHTauusa Ha HOBO YCTPOn-
CTBO KOHTpanatepasiHo Ha NpeaullHOTO B pamMKuTe Ha
xocnutanmsauuaTa. [Npu BTOpaTta cTpaterns naume-
TUTE KAMHUYHO Ca Ce Mpe3eHTupann C Texka CUCTeM-
Ha WHQEeKUMa unmM mHauKauuuMte 3a nbpBOHaYarnHa-
Ta umnnaHTaumst ca omnm HesicHu. B To3m cnyyan ca
HeobXoaAMMKN OOMbIHUTENHO NpocneasiBaHe N XONTep
MOHUTOPUpaHE, 3a fa ce YTOUHAT nHaukauuute. [po-
BeJEeHOTO npocreasiBaHe e ¢ TeneoHHO NHTEPBIO.

Mupaukaumm v gedoumHnLumn

Mpu cb3gaBaHETO Ha MHAMKALMUTE 3a EKCTPaKLMS
Ha EeneKTPOHHWUTE CUCTEMM 3a KapguocTMMynaums u
TEXHWUTE EeneKTPoaMu ca M3MNON3BaHU MpenopbKUTE Ha
Heart Rhythm Society ot 2009 r. [2]. Cnopepn, KOHCEH-
cycHus jokymeHT ot 2009 r. [2] uHdekumaTa e abco-
NOTHA MHOMKaLMSA 3a MpemMaxBaHe Ha usinaTta cuctema

INTRODUCTION

The use of cardiac implantable electronic devic-
es (CIEDs) such as anti-bradycardia pacemakers,
resynchronization therapy systems and cardioverter
defibrillators (ICDs) are constantly growing, reach-
ing 1.2-1.4 million implantations annually worldwide
[1]. Such an increase in CIEDs is being paralleled
by an increase in the requirement for system ex-
traction. The most common indications for lead re-
moval are infection, electrode dysfunction, vascu-
lar occlusion (thrombosis), chronic pain, tricuspid
regurgitation and others. In the past, open heart
surgery with median sternotomy was initially used
for removing pacemakers and their leads. Nowa-
days, percutaneous lead extraction has evolved as
method of first choice due to high efficiency, lower
degree of invasiveness and better toleration by the
patients [2, 3]. The aim of this retrospective study is
to present the efficacy, safety, and complications of
transvenous lead extractions in a single Bulgarian
center.

MATERIAL AND METHODS

In our study were enrolled consecutive patients ad-
mitted in Cardiology department of University Hospital
“Sveta Anna” Sofia with indications for lead extraction
for the period August 2016—May 2021. The majority
of patients were referred by other hospitals, some of
them have had previous attempts at extractions. Our
center has two distinct strategies for reimplantation in
patients after lead extraction. In patients dependent
on right ventricular stimulation and in the absence of
systemic infection, a new device is reimplanted con-
tralateral to the previous one within the hospitaliza-
tion. On the other hand, in patients presented clini-
cally with severe systemic infection or the indications
for the initial implantation were unclear, additional fol-
low-up with Holter monitoring was required to clarify
the indications. The follow-up was conducted by tele-
phone interview.

Indications and definitions

The recommendations of the Heart Rhythm Soci-
ety from 2009 [2] were used in the creation of the indi-
cations for lead extraction. According to the 2009 con-
sensus document [2], infection is an absolute indication
for removing the whole CIED — recommendation class |
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3a KapAMoCTMMynauus ¢ Knac Ha npenopbka | ¢ HMBO
Ha gokasaTtencrtBeHocT A. [1pyru npuynHm ot knac | 6u-
BaT KNMHWMYHO 3HA4YMM TpoMboembonMyeH ennsog unm
XMBOTO3acTpallaBally apuTMunM, KOUTO MoraT ga ce
CBbpXaT C MOCTaBeH ereKkpon, CTeHO3a UINN OKMy3usi
Ha ropHa npasHa BeHa, KOATO Npeyn Ha nocTaBsHe Ha
apyru enektpogu. MiHamkauum ot knac Il ca xpoHuyHa
Bonka nnm guckomdopT Ha MSACTOTO Ha YCTPOMCTBOTO.

with level of evidence A. Other causes with class | rec-
ommendation are clinically significant thromboembolic
episodes or life-threatening arrhythmias that could be
associated with the placed lead, superior vena cava
stenosis or occlusion, which prevents the placements
of other electrodes. Class Il indications are chronic

JednHnumnte, n3nonseBaHM B MNpOy4YBaHETO, ca
0asnpaHy Ha eKCnepTHUSI KOHCEHCYCEH OOKYMEHT OT
2009 r. Ha Heart Rhythm Society [2]. Bcuukn gedumHu-

LuuM ca npeactaseHu B Tabnuua 1.

pain or discomfort at the site of the device.

The definitions used in the study are based on the
2009 Heart Rhythm Society expert consensus paper
[2]. They are all presented in Table 1.

Tabnuua 1. JecdmHuuun / Table 1. Definitions

TepmuH / Denotation

OedwuHuuus / Definition

EkcnnaHTauus Ha TPaAHCBEHO3HU eneKkTpoau

Lead Explantation

Mpouenypa 3a NnpemMaxBaHe Ha BCUYKM €MEKTPOAM, MPY KOSITO He ca U3Mon3BaHu cneumduny-
HW YCTPOWCTBA, KaTo 3aKIoYBaLLM CTUNETK, NMONMMPONUIIEHOBY Ae3unnieTa unu coemopareH
[OCTbI, U BCUYKM ENEKTPOAM ca Bunv nmnnaHtTupaHy npeam no-marsko ot 1 roguHa

A lead removal using simple traction techniques (no locking stylet, telescoping sheaths or
femoral extraction tools) and all leads have been implanted for less than one year

EkcTpakuuma Ha enekTpoau

Lead Extraction

Mpouenypa 3a NnpemMaxBaHe Ha enekTpoau, Npu KOSTO 3a NpeMaxBaHeTo Ha NoHe 1 oT enek-
TpoauTte e 61uno HeobxoaAMMO M3NON3BaHETO Ha CNeUMPUYHM YCTPOMCTBA (3aKnouBaLLm
CTWUNETK, NONMMNPONUIIEHOBN Ae3nrieTa Unu yCTPOMUCTBa 3a eKCTpakums npes hemoparneH
AOCTbM), KOUTO HE Ce M3MNOoM3BaT CTaHAAPTHO MNPV UMMNaHTauMaTa Ha eneKTpPoan UM NoHe
1 oT enekTpoauTe e 6N MNNaHTMpaH npeamw nosedve ot 1 rogmHa

Removal of a lead that has been implanted for more than one year, or a lead regardless of
duration of implant requiring the assistance of specialized equipment that is not included
as part of the typical implant package, and/or removal of a lead from a route other than via
the implant vein. Implantable cardioverter defibrillator (ICD) leads may require specialized
extraction equipment even when implantation duration is less than one year

MbneH TexHn4yeckun ycnex Ha npoueaypara

Complete Procedural Success

Mpouenypa no ekcTpakLumusi Ha enekTPOAU, NMPU KOSITO ca NpeMaxHaTVt BCUHKY MPULIETTHA
€MeKTPOAM M BCUYKM MaTepuarni oT BbTPECHO0BOTO NPOCTPAHCTBO, 6e3 Aa Gbae NpUYMHEHO
NepPMaHEHTHO UHBaNMAM3NPALLO YCIIOKHEHWNE UMN CMBPT, CBbp3aHa ¢ npoleayparta

Removal of all targeted leads and all lead material from the vascular space, with the
absence of any permanently disabling complication or procedure related death

YacTrueH TeXHMYECKH ycnex
Ha npouegypara

Partial Procedural Success

Mpouenypa no ekcTpakums Ha enekTpoau, Npu KOSITO ca NpemMaxHaTy no-ronsiMaTa yacT oT
NpULENH1TE enekTpoam, Ho ca ocTaHanu MaTepvany BbB BbTPECHA0BOTO NPOCTPAHCTBO
(kornoBe n/vnu n3onauns Ha eneKkTpoa U/unu BpbX Ha eNneKkTPoA) C AbIMKMHA Hagd 4 cm

Removal of most targeted leads, but some lead material from the vascular space is left in
place (coils and/or lead above 4 cm in length)

MbneH KNUHUYEH ycnex Ha npoueayparta

Clinical Success

[MpemaxBaHe Ha BCUYKM eNeKTPOAM UMK YacT OT eneKkTpoauTe, KOeTo Boan Ao ycnewHo
TpeTupaHe Ha CbCTOAHUETO, NpeacTaBnaABaLllo MHANKaLNA 3a npouenyparta

Removal of all targeted leads and lead material from the vascular space, or retention

of a small portion of the lead that does not negatively impact the outcome goals of the
procedure. This leads to successful treatment of the condition, which was the indication for
the procedure

Fonsimo nepunpoueaypHO yCnoXHeHne

Major Complication

XuBoTto3acTpaluaBallo CbCTOsIHUE, CBbP3aHO € NpoLeaypara, KoeTo Hanara He3abaBHa
KapanoxmpypruyHa UHTepBEHLUS

Any of the outcomes related to the procedure which is life threatening or results in death. In
addition, any unexpected event that causes persistent or significant disability, or any event
that requires significant surgical intervention to prevent any of outcomes listed above
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TexHMKa Ha eKCTpakuusTa

OGMKHOBEHO MpouedypaTa 3a eKCTpakuMsa Ha ernek-
TPOAW Ce NpoBexaa Mpe3 CbLUnUs JOCTHI, NPes3 KOMTOo ca
BbBEeOEHW TPaHCBEHO3HUTE enekTpoaun. TexHuKaTa, KosTo
Ce 13ron3ea B HaLLUS LEeHTbP, € MoamduKaums Ha TEXHU-
KaTa, onucaHa ot Maria Grazia Bongiorni [4], n ce 6a3upa
Ha eKCTPaKLUMs C MOMOLLITa Ha TeNeCcKomnHa cucTema or rno-
nunponuneHosu gesuneta (COOK Medical) dowr. 1.

Z

MpouenypaTta ce n3BbPLLBA B aHrnorpadcka 3ana.
MauneHTBLT ce NOArOTBSI CbC CTAaHO4APTHO XUPYPrUYHO
NOYMCTBAHE Ha MMMMAHTAUUOHHOTO MSICTO Ha cTapusi
ctumynaTtop. JInHusaTa Ha paspesa ce nnaHupa Taka,
Ye ga nonagHe Hag NPOEKUMOHHOTO MSCTO Ha (hukca-
uMaTa Ha enekTpoauMTe M Aa BKYBaA BUOAWMU ecxa-
pu n cductynu. MNMpn HeobxoaMMoCT ce nnaHupaT ABa
oTAenHu paspesa. MogroTBaT ce ABa BEHO3HU U eauH
apTepuaneH oemoparnHuM goctbnu. EQMHMAT BeHO3eH
AOCTbN € 3a NocTaBsAHEe Ha BpeMeHeH NencMenkbpeH
€neKkTpoa, a APYrUsaT ce uanonasa npyu HeobxognmocT
3a BbBEeXJaHe Ha YCTPOWCTBA 3a €eKCTpakuusa KaTo
goose snare naco, enekTpoU3MONornyeH KaTeTbp
n ap. AptepmanHuaT OCTbn cTaHgapTHO € ¢ 4 F uH-
Tpoatcep 1 ce n3nonssa 3a XeMognHaMUyeH MOHUTO-
PWHI Ha naumMeHTa no Bpeme Ha npouedypata. Cnen
Tasu NoaroTBUTENHA YacT ce NPUCTbMNBA KbM OTBapsiHe
Ha NEeNCMENKBbPHOTO FOXKE U BHUMATENHO XUPYPrUyHO
oTnpenapupaHe Ha BCUYKKM enekTpoan. BegHbx otnpe-
napvpaHu, BbB BbTPELLUHUSA KaHar Ha enekTpoauTe ce
BbBexXAaT CTaHAAPTHU CTUMETH, crieq KOeTo ce onuTea
o6ukHoBeHa Tpakuus. Mpu nunca Ha pe3ynTaTt oT Tpak-
uusATa ce 3anoyBa NoOAroTOBKa 3a BbBEXAAHE Ha WH-
TEePBEHLMOHANHO Ae3nre 3a MexaHM4YHa ekcTapakLus.
TexHUKaTa M3MCKBaA B MPOKCUMAIHWUS Kpaw Ha enek-
Tpoada Aa Obae HanoxeHa nuratypa ¢ Hepesopoupyem
KoHeL. KoHeubT ce npomyLuBa npes3 nonvnponuieHo-
BOTO Ae3urie U CNyxu 3a NogabpXaHe Ha KOHTpaTpak-
LUMa Ha enekTpoda Mpu MOCTbNAaTeNHOTO BbPTENUBO
ABWKeHVe Ha AesuneTo. 1o To3n HadvH ce nony4vasa

Extraction technique

The lead extraction procedure is usually performed
through the original CIED implantation site. The tech-
nique used in our center is a modification of the tech-
nique described by Maria Grazia Bongiorni [4], based
on extraction using a telescopic system of polypropyl-
ene sheaths (COOK Medical) Figure 1.

®dur. 1. MexaHnyHu TeneckonuyHu pesuneta Ha Byrd Dilator Sheaths
Telescoping Polypropylene (COOK Medical)

Fig. 1. Byrd telescoping polypropylene dilator sheaths (COOK Medical)

Lead extractions are performed in cath lab. We
start with a standard surgical prepping at the CIED
implantation site. The incision line is planned so that
it is above the projected lead fixation site and should
include visible eschara and fistulas. If necessary,
two separate incision sites are planned. Two venous
femoral accesses are used — the first for a temporary
pacemaker electrode, and the second for the possi-
ble introduction of a goose snare lasso or an elec-
trophysiological catheter and one arterial line (4 Fr)
for hemodynamic monitoring. After this preparation,
the device pocket is opened and all leads are dis-
sected away carefully. Standard stylets are inserted
inside the leads and simple traction is attempted. If
the latter is unsuccessful, an interventional sheath
is used for mechanical extraction. To secure a coun-
tertraction of the lead during the gradual rotation of
the sheath for mechanical desobliteration from any
fibrotic adhesions of the former, a suture tie is ap-
plied around the proximal end of the lead, and then
inserted through the polypropylene sheath. Constant
traction should be maintained. (Fig. 2). It is import-
ant not to use too extensive traction force, but while
maintaining tension (countertraction) to apply rota-
tional movements with slow progression. This reduc-



EkcTpakumnsa Ha TpaHCBEHO3HWU €NEKTPOAM. ..

107

nesobnutepaumsaTa Ha enekTpoamTe OT CpacTBaHUATa,
KOWTO ca ce obpasyBanu. cur. 2. BaxHO 3a TexHuKa-
Ta e Ja He ce M3Mnon3BaT eKCTEH3UBHM MOCTbMNATENHN
OBWKEHWs1, @ Npy noaabp)XaHe Ha HanpexeHue (KOH-
TpaTpakumsa) ga ce npunarat BbpTENNBU ABUKEHUS C
faBHa nporpecusi. Taka ce HamansiBa pucka oT nep-
dopaunsa Ha BeHaTa, B KOSITO € MOCTaBEH E€NeKTPOabT.

[Mpn nunca Ha nporpecusi cneggallara cTbrka € aa
ce BbBeae BTOPO NOMMNponmneHoBo Ae3nne ¢ No-ronsam
OnameTbp BbpXy MbPBOTO, 3a Aa Ce paslinpy KaHambT
M ga ce Hamanu TpueHeto. B cnydan Ha HapyliaBaHe
LiernocTTa Ha enekTpoda Ui NpoabIiDKUTENHA nunca Ha
nporpecust Ha ABWKEHUETO Ha OEe3UrNeTO BbB BEHO3HUSA
TPakT ce NpeMuHaBa KbM hemopaneH gocten. Hawmart
MPOTOKON 32 EKCTPaKLUMSA C dpeMoparieH A0CTbM BKIOYBA
BbBEXaaHe Ha abnro 12 F gesune npes gscHarta emo-
panHa BeHa. pe3 aesnneto ce BbBexa 5 F pigtail kate-
Tbp UK enekTpoU3NONorMyeH KaTteTbp, KaTto uenTa e
Oa ce oceoboau ancTanHata vyacT Ha enekTpoga ot Cbp-
[e4HnTe CTPYKTYpW, 3a 4a MOXEe BbpXbT A € CBOOOAEH.
Cnen TOBa BbPXbT Ha eNnekTpoga ce 3axgalla ¢ BbTpe-
CboBa NpuMKa TMn goose snare (dur. 3) 1 enekTpoabT
ce npemMaxsa npes 4e3nreTo BbB heMoparnHarta BeHa.

B kpas Ha npoueaypaTta, npy naumMeHTUTe, 3aBUCUMM
OT [EeCHOKaMEepHOTO MevicupaHe, ce MoCTaBs BpPEMEH-
HO-MOCTOSIHEH MencMerKbp. ToBa npeacTaensiBa CraH-
[apTeH TPaHCBEHO3EH ernekTpon 3a MOCTOsiHHA Kapaumo-
CTVMyNnauus ¢ akTvBHa oukcaLms, MOCTaBEH NPe3 Koxara
Mo BeHO3HaTa cucteMa B AsicHaTa kamepa Ha CbpLETO.
Tol ce 3akpens Ha MexayKkamepHus cenTyMm, 3a Aa ce Ha-
Manu puUcKbT OT nepdpopauums. [NyncreHepaTopsT (can) ce
CBbp3Ba C ENekTpoaa, crnea KoeTo ce omkeupa Ha Koxkara
Ha nauveHTa (cur. 4). C Taka noctaBeHaTta cuctema npu
3aBUCYMUTE MaLMEHTV HOBaTa UMMIaHTaUmst MOXe Aa ce
OTCPO4M A0 MOCTUraHe Ha KOHTPOM Ha MHAeKumATa.

es the risk of perforation of the vein in which the lead
is placed.

If the progress of the sheath stops, the next step
is to introduce a second polypropylene sheath with a
larger diameter on top of the first one to widen the duct
and reduce friction. In case there are lead fragments
that may break off during the extraction procedure or
prolonged lack of progression, we switch to the femo-
ral approach. Our femoral access extraction protocol
incorporates the introduction of a long 12 Fr sheath
through the right femoral vein. A 5 Fr pig tail catheter or
electrophysiological catheter is then inserted through
the sheath, with the aim of releasing the distal end of
the lead from the myocardium. Then the tip of the lead
is gripped with an intervention lasso type goose snare
(Fig. 3) and the electrode is removed through the fem-
oral vein sheath.

Pacing dependent patients receive “tempo-
rary-permanent” pacemaker at the end of the pro-
cedure. “Temporary-permanent” pacemaker means
system of standard permanent transvenous lead with
active fixation inserted through the skin in right ventri-
cle. The can connected with the lead is sutured to the
skin of the patient (Fig. 4). Usually, we're searching
septal lead position to reduce the risk of lead perfo-
ration. This system provides defer permanent pace-
maker implantation, and respectively better control of
systemic infection.

®dur. 2. EKCTpakumsi Ha JeCHOKaMepeH enekTpog cbe 7 F nonunponu-
neHoBO Ae3une Ha Byrd nopagn nHdekuns npu naumneHT ¢ uMnnax-
TnpaH DDD nencmenkbp oTAACHO

Fig. 2. RV lead extraction with 7 Fr polypropylene sheath Byrd. The
patient had infection of the DDD pacemaker
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CrtaTuctuka

CTaTnCTUYECKMAT aHanu3 Ha aHHUTE € U3BbPLUEH
¢ nomowTa Ha IBM SPSS Statistics — 19 Bepcus 3a
Windows. 3a npeactaBsHe Ha KIMHUYHUTE U AEMO-
rpadcknTe AaHHW € MNpUMoXeHa OeCcKpUnTMBHa cTa-
TUcTMKa. TecTbT Ha KonmoropoB—CMMpPHOB € M3MNon3-
BaH, 3a Aa ce onpefeny BUABT Ha pasnpegeneHve B
n3Bagkata. Bcmykn nacneasaHu KateropunHn NpoMeH-
nvMBW ca npeacTaBeHn kato 6pow (n) u npoueHT (%).
HenpekbcHaTUTe AaHHU C HOPMarHO pasnpegeneHve
ca MpeAcTaBeHU KaTo cpefdHa CTOMHOCT + cTaHgapT-
HO OTKIOHEHMe M 06xBaT (MUHUMYM—MakCUMyMm), a
HernpekbCcHaTUTE OaHHW C pasnpeneneHne, pasrimyHo
OT HOPMarHoTO, Ca NpeAcTaBeHu KaTo MeanaHa u UH-
TepkBapTUneH nHtepsan (25-11-75-1m nepceHTuUn).

PE3YNTATH

lMpoyyeHn ca gaHHUTe Npu 54 nauneHTn Ha cpea-
Ha Bb3pacT 68 + 14 rogunun (22-95 roguun). Pasnpege-
NIEHMETO Ha NauneHTuTe no non e: mbxe — 44 (81,5%),
xeHn — 10 (18,5%). CpegHaTta Bb3pacT Ha nauneHTuTe

®ur. 3. BbTpecbaosa npumka tun Goose snare

Fig. 3. Interventional lasso — Goose share

dur. 4. BpeMeHHO-MOoCTOSAHEH NencMenKbp Npu NauneHT 3 cegmuum cnep, ycnewHa eKkcTpakuua

Fig. 4. Temporary-permanent pacemaker in patient three weeks after successful lead extraction

Statistical analysis

The statistical analysis was performed on IBM
SPSS Statistics — 19 version for Windows. Clinic and
demographic variables were analyzed with methods of
descriptive statistic. Normality of the data distribution
was tested by Kolmogorov—Smirnov test. Category
variables are reported as frequency (n) and percent-
age (%). Continuous variables are reported as median,
mean, and standard deviation (SD). Continuous data
with normal distribution were presented as mean stan-
dard deviation and range (minimum — maximum), while
continuous data with non-normal distribution were pre-
sented as median and interquartile interval (25-75%
percentile).

RESULTS

In our study data analysis was performed for 54
patients. The mean age of the patients was 68 + 14
years (minimum age 22 years and maximum age
95 years). The distribution of patients by sex was:
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OT MBbXXKM Non e 68,4 roanHn, a Ha Te3n OT XKEeHCKU MoJl
e 64,9 roguHu. MNpwu 49 naumentn (90,7%) ocHoBHaTa
MHAMKaUMA 3a ekcTpakuusa e nHdpekums. MNMpn 4-ma na-
UMEHTN MHOMKALMATA 3a eKCTpakumst € ANCEYHKUMSA
Ha enekTpoauTe. [Npu eanH NnauneHT e HanpaBeHa eKc-
Tpakuus nopaan Tpombo3a Ha BeHa MHOMMHA U KOM-
NPOMETpPaH XeMOAMANU3eH JOCTbI.

Mpu 22-ma ot nauneHtute (40,7%) ce Hanara 13-
nons3BaHeTo Ha hemopaneH 4OCTbM, KaTo Npu ABamMa
naumeHTn e n3bpaH KaTo MbpBOHAYarneH Noaxos 3a eKkc-
Tpakumsi nopagu ToBa, Ye Te ce Npe3eHTupaT cnea npe-
OVULLEH ONUT 3a eKCTpaKuMs, MPUKIYN C OTpSA3BaHe
Ha enekTpoda C uen perpaxupaHe BbB BeHaTa (dwr. 5).

Enektpoau

[Mpn npoBegeHuTe 54 npouenypu MO eKCTpakumsi
ca npemaxHatu 113 TpaHCBEHO3HU enekTpoda M yac-
TUYHA eKCTpaKkumsa Ha eauH enukapaeH enektpod. OT
eKCTpaxmpaHuTe TpaHCBEHO3HW enekTpoan 7 ca ICD
€neKkTpoaun, a ocTaHanuTe ca NeCMenKbpPHU eNnekTpo-
OV € macmBHa unu akTneHa gukcaumns. CpegHata Bb3-
pacT Ha eneKkTpoauTe cped naumeHTUTe B Hawarta rpy-
na e c MegmnaHa 4 roguHn (MHTepKBapTUIIEH NHTepBan
2-8 roguHn), KaTo HaW-CTapuAT eKCTpaxvpaH enekTpos
e Ha 34 roamHn. MakcumanHuat 6pon ekcTpaxupanm
enNeKTpPoaW Npu eauH nauuneHT e 4 (cur 6).

44 males (81,5%), and 10 females (18.5%). The
mean age of male patients was 68.4 years and that
of females was 64.9 years. In the patients included
in the study, the main indication for extraction was
infection — 49 patients (90.7%). In 4 patients, the
indication for extraction was electrode dysfunction.
In one patient, extraction was performed due to in-
ominal vein thrombosis and compromised hemodi-
alysis access.

In our series, 22 patients (40.7%) required the use
of a femoral access, in two patients it was the initial
approach because they presented after a previous ex-
traction attempt that ended with lead cutting and retrac-
tion in the vein (Fig. 5).

Leads

In 54 extraction procedures 113 transveous leads
and one partial epicardial lead were removed. The ICD
leads were 7 and the rest were pacemaker leads with
passive or active fixation. The median age of the ex-
tracted leads in our group was 4 years (interquartile
interval 2-8 years). The oldest extracted lead was 34
years old. The maximum number of extracted leads in
one patient is 4 (Fig. 6).

®dur. 5. dnyopockonckm obpas Ha oTpsA3aH AeCHOKaMepeH enekTpoa Npu nauvMeHTKka ¢ pesnavsupalia MHEKUUS 1 TpUKpaTeH OnuT 3a caHu-
paHe Ha nencMmerkbPHOTO noxe (BnsiBo). Cnep nocrnegHata npoueaypa ce cb3gaBa (OUCTYNEH Xof OT NMOBbPXHOCTTA Ha KoxaTta [0 Kpasi Ha
oTpsA3aHus enektpog. dotorpadus Ha NericMeiKbPHOTO NoXe NMpu cbliyaTta naumeHTka (BascHo) / Fig. 5. Fluoroscopic image of a cutted RV lead
in patient with recurrent infection and threefold attempt at healing the device pocket. After the last procedure there is a fistula tract from the lead

to the skin (left). Photo of device pocket of same patient (right)

oy

®dur. 6. dparmeHT OT 8-roaunLeH AecHoKaMepeH enekTpoa, ekcTpaxvpaH npes demoparneH 4ocTbin. MNokasaHo e TEXKOTO AECTPYKTYpUpaHe Ha eKc-
TpaxupaHusi enekTpos / Fig. 6. Fragment of 8-year-old RV lead extracted through femoral access. It reviews the heavy destruction of the extracted lead
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MpoueaypeH ycnex

MbneH TEXHNYECKN yCNexX C NPpeMaxBaHe Ha BCUYKM
enektpoau e nocturHat npu 47 naumeHTtn (87%). MNpwn
OoCTaHanuTe 7 ca oCTaHanu 4acTu OT eNneKkTpoau unm
MaTepuanu BbB BbTPECHA0BOTO MPOCTPAHCTBO, HO Bb-
Npekun ToBa ce peructpmpa KnmHUYeH ycnex B no-rons-
MaTta yacT oT crnyvyaute. KnvHuyeH npoueaypeH ycnex
B HalleTo npoy4BaHe e nocTturHat npu 53-ma nauu-
eHTn (98,1%). MNpn egnHCTBEHNS NauMEHT, MPU KONTO
He e NOCTUrHaT KIMHUYeEH ycnex, octasa 1/3 oT gedu-
Opunupaly enekTpos, 3axBaHaT 3a Bbpxa Ha CbpLETO
1 TpyKycnuganHata knana. lNMopagm nepcuctupaly ex-
[OKapAuT ce Harara onepaTvBHa eKCTpaKums Ha ocTa-
HanuTe matepuanu, KosiTo e ycneLuHa.

YcnoxHeHus

[onemute nepynpoLeaypHA YCIOXHEHNS, Hanarawm
cneLHa KapauoxupypriudHa uHtepseHumst, ca 2 (3,7%).
W pBata crniydas ca cBbp3aHu ¢ nepdopaumsa Ha asicHa-
Ta kKamepa npv MaHunynauusita 3a eKCTpakums Ha enek-
TpoauTe, Bogelwa Ao Obp3opasBuBalla ce TaMrnoHaga.
YcnoxXHeHusTa ca paspelleHn C nepkyTaHHa nepukap-
AVOLIeHTE3a 1 CreLlHa KapamoxXypypruiHa MHTEPBEHLKS.
[lBamarta naumeHTn ca AexocnuTanmavpaHn (CbOTBETHO
Ha 8-us 1 Ha 11-1sa nocTonepaTuBeH AeH) 1 Npu Npocre-
OSIBAHETO Ha 24-ms Mecel, ca 6e3 onnakBaHus.

PeumnnaHTauus

MauneHTUTE, KOMTO Ca 3aBUCUMU OT JEeCHOKamep-
Ha CTMMynaumsi, 1 nory4YyaBaT HOBO YCTPOWCTBO B paMm-
K1Te Ha xocnutanusaumsita ca 16. Npu 19 ot nauynex-
TnTe (35,2%) e HanpaBeHa OTMNOXeHa peMMnaHTaLmus,
KaTo MegmaHaTta Ha Cpoka Ha peumnnaHTauusita e 4
cegMuum (MHTepKBapTUneH nHtepean 4-6 ceamuum). B
Hawara cepusi uma 19 naumeHTn (35,2%), npu KouTo
He e HanpaBeHa MMMMaHTauMs Ha HOBO YCTPOMCTBO,
nopaau npeueHka 3a furnca Ha CTPUKTHU NokasaHus 3a
TakaBsa. [Npu HanpaBeHOTO NpocrneasiBaHe ce ycTaHo-
BsIBa, Ye Mpu 2-Ma NauMeHTn OT rpynarta, npeLeHeHu
KaTo TakuBa C NMncealla CTpUKTHa MHAMKaLUWS 3a pen-
MMaHTauus, e NpoBeAeHa Takaea B ApYyr LEHTHP.

Bcunykn 54 nauneHTn ca npocnegerHu o mam 2021
r., KaTo MefguaHaTa Ha BPEeMEeTO Ha npocneasBaHe e
19 meceua (MHTepKBapTUIEH MHTepBan 6-29 meceua).
OCHOBHUAT nokasarten, uscnegsaH npu npocreasiBa-
HETO, € YecToTa Ha penHdeKUUs, KOSTO Ce yCTaHOBSBa
C MHOrO HUCKa YecToTa — camo npu 1 naumeHT (1,9%).

OBCBXAOAHE

B HacTosLLOTO npoyyBaHe npedcTtaBsMe onuta Ha
KnuHukata no kapavonorus keM YMBAJT ,CBeta AHHA"
— Codhusa, cnep 3anoyvBaHe Ha nporpama 3a eKkcTpak-
UMa Ha TPaHCBEHO3HW enekTpoau. [Mpu usBbplueHnTe
54 npouenypv nNo ekcTpakums Ha 54 naumeHTn ca npe-
mMaxHaT1 114 enekTpoga, kaTto OT4eTeHUs npoueaypeH

Procedure success

Complete technical success with removal of all
hardware was achieved in 47 patients (87%). In re-
maining 7 patients parts of leads or materials left in
the intravascular space, but clinical success was still
achieved in the majority of the cases. The clinical proce-
dural success in our study was achieved in 53 patients
(98.1%). In only one patient we did not achieve clinical
success, as 1/3 of the defibrillating lead attached to the
apex of the heart and the tricuspid valve remained. Due
to persistent endocarditis, the same patient required
surgical extraction of the remaining materials, which
was successful.

Complications

The major periprocedural complications requiring
emergent cardiac surgery occurred in 2 patients (3.7%).
In both cases lead manipulation caused perforation of
the right ventricle, leading to rapidly developing cardiac
tamponade. Complications were resolved with percuta-
neous pericardiocentesis and open heart surgery. Both
patients were discharged (on 8th and 11th postoper-
ative day) and no complaints at 24 months follow-up
were reported.

Reimplantation

The patients dependent of right ventricular stimu-
lation which received new device in the same hospital-
ization were 16 patients in our study. Delayed implan-
tation was performed in 19 of the patients (35.2%) and
median time to the reimplantation was 4 weeks (inter-
quartile interval 4-6 weeks) after the extraction proce-
dure. In our series there were 19 patients (35.2%) in
whom no new device has been implanted, due to the
lack of strict indications for such. Follow-up revealed
that in 2 patients from the group assessed as having no
strict indication for reimplantation, such was performed
in another center.

All 54 patients completed the follow up in May 2021
with median follow up time of 19 months (interquartile
interval 6-29 months). Primary end-point — reinfection
rate was mainly examined during follow-up and was
registered in 1 patient (1.9%).

DiscussION

In this study we present the early experience of
dedicated lead extraction program built in Cardiolo-
gy department of University Hospital ,Sveta Anna“
— Sofia. During the performed 54 procedures on 54
patients, 114 leads were extracted, and reported
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KnuHunyeH ycnex e 98,1%. Bongiorni et al. goknaaeat
ekcTpakumna Ha 2032 enekTpoga C npoueaypeH ycnex ot
98,4%. o oTHOLLEHME Ha rofemMuTe YCIIOKHEHNS B TAX-
HaTa cepus ce Habnogaeart 0,7%, cBbp3aHu C npoueay-
pata, kato 0,3% 3aBbpLuBat neranHo [5, 6]. B HaweTto
Nnpoy4BaHe ce yCTaHOBSABA YeCTOoTa Ha rofieMuTe yCrox-
HeHus oT 3,7% 6e3 fa Ma HUTO eauH CryYai Ha CMBPT.
B npoyusaHeTo LEXICon Ha Epstein et al., B koeTo ca
BkMtovYeHn 1449 naumeHTn M ca ekctpaxupaHu 2405
enekTpoaa C nasepeH ekCTpakTop, ce AoKnaasa KNmnHU-
yeH ycnex ot 97,7% v 0,4% ronemu ycrnoxHenus [7]. B
n3cneaBaHeTo Ha Epstein ce goknagsa 0% CMbPTHOCT.
Mo oTHOLWEHNe Ha cpedHOTO Bpeme OT MMNaHTaumsTa
[0 eKCTpaKuusTa Ha eneKkTpoauTe B HaLLETO U3cnenBa-
He TO3M NnokasaTern e CXOAEH C UUTUpaHUTe ABe ronemu
npoy4BaHusi — 4 roguHu (MeguaHa) B HaleTo Npoy4yBa-
He n 5,8 n 5,7 roguHn cboTBeTHO Npu Bongiorni [5] n
Epstein [7]. YcTaHOBeHaTa B HalleTo npoy4BaHe BUCO-
Ka 4ecToTa Ha U3rnomnsBaHe Ha anTtepHaTMBEH AOCTbIN
(22% TpaHcdhemopaneH AOCTbMN) Ce ObIMKN BEPOSATHO
Ha MbpBOHAYaNHUTE HX ONUTK Aa 3aBbPLUMM NpoLeay-
paTa c eguH pa3mep NonunponuneHoBn gesunneta. Tosu
Noaxod BEPOSITHO NOBULLABA YecToTaTa Ha AeCTPyKUms
Ha eneKkTpoauTe U M3UCKBa anTepHaTMBEH OOCTbN 3a
nbfHaTa UM ekcTpakuma. B npoydBaHeTo Ha Bongiorni
[5] n3non3BaHeToO Ha anTepHaTUMBEH AOCTBN (TPaHCHry-
napeH n TpaHcdemopaneH) e 11,3%.

Pesyntatnte, mocturHatm B HalMs LEHTbP, Ce
nobnkasart 4O Te3n B roflieMUTe CBETOBHM LIEHTPOBE
3a eKCTpakumsl Ha enekTpoau, BbIPEKN Ye OUPEKTHO
CpaBHEHWe e TPYAHO [a ce Hanpasu, 3apagu ronemuTe
pasnuku B AM3anHa Ha NpoyyYBaHUATA, UHOUKALUUTE U
N3Mnon3BaHnTe TeEXHUKK [5-8].

He cbuectByBaT cneumdunyHM PbLKOBOAHU npa-
BWMa C NPEenopbKM MO OTHOLLEHWE BPEMETO 3a penM-
nnaHTaumsi Ha HOBO YCTPOWCTBO Crned npoueaypa no
ekcTpakums. Kato usno peleHneTo 3a peumniaHTa-
uuns TpsabBa Aa e MHOVBMAYanM3npaHo cnpsmo npodu-
na Ha KOHKPETHMsI NaumeHT. lNpekbcBaHeTo Ha Tepanu-
siTa C YCTPOWCTBO 3a eNeKTpoKapanocTuMmynaums cnes
eKCTpakumsi Ha MHGEKTMpaHa cucTema ce Ooknansa
C pasnuyHa 4vectota mexay 13 n 52% ot cnyyaute
[9-13]. B HaweTo npoyyBaHe ce yCTaHOBSBA, Ye npu
35,2% oT nauneHTMTe penmnnaHTaums He e N3BbpLue-
Ha nopagu npepasrnexgaHe Ha nHaukaumuTe. Hawm-
Te JaHHM KOpecnoHAMpaT ¢ AaHHWUTEe OT NpoyYBaHusTa
Ha Tarakji u cbaB. [13] n Sohail n cvas. [14]. U B aBeTe
PETPOCMNEKTUBHN NPOYyYBaHWS Mpu edHa Tpeta OT na-
UMEHTUTE He e HamnpaBeHa pevMMIaHTauus Ha HOBO
YCTPOWCTBO cref npoueaypara no ekcTpakumsi.

HawaTta ngusmayanuanpaHa ctparternsi 3a pevnm-
nnaHTaumsi ce okassa C OT/IMYHA YCNEBAEMOCT, KOETO
MOXe [a ce CbaW OT AaHHWUTE, NOMyYeHn Npu npocne-
OsBaHeTo, npu koeto ce yctaHossiBa 1,9% peuHdek-
umsa [16-17].

clinical success was 98.1%. Bongiorni et al. report
extraction of 2032 leads with a procedural success
of 98.4%. The major complications rate in their se-
ries was 0.7% and the mortality rate was 0.3% [5,
6]. In our study we found that the frequency of the
major complications is 3.7%, without a single case of
death. The LExICon study by Epstein et al., involving
1,449 patients and extracting 2,405 electrodes with
a laser extractor, reported clinical success of 97.7%
and 0.4% major complications [7]. The Epstein study
reported 0% mortality. The mean time from implan-
tation to lead extraction in our study is similar to the
two larger studies — 5.8 years in our study and 5.8
and 5.7 years in Bongiorni [5] and Epstein [7], re-
spectively. In our study was found high rate of alter-
native transvenous approach utilization (22% trans-
femoral). This finding may be explained with our ini-
tial technique of using only one size polypropylene
sheaths per procedure. This approach had increased
the rate of lead destruction and required alternative
access for full hardware extraction. Bongiorni [5] re-
ported 11,3% alternative approach (transjugular and
transfemoral).

The results achieved in our center are close to
those in the world‘s major lead extraction centers, al-
though a direct comparison is difficult to make due to
the large differences in the design of the studies, indi-
cations and techniques used. [5-8].

There aren’t specific guidelines with recommen-
dations regarding the time for reimplantation of a
new device after an extraction procedure. In general,
the decision for reimplantation should be individual-
ized according to the profile of the individual patient.
Discontinuation of pacing therapy after extraction of
an infected system has been reported with varying
frequency between 13% and 52% of cases [9-13].
In our study, reimplantation was not performed in
35.2% of the patients due to lack of the indications
for such. Our data correspond to the data from stud-
ies by Tarakji et al. [13] and Sohail et al. [14]. In both
retrospective studies, one third of the patients did not
undergo reimplantation of a new device after the ex-
traction procedure.

Our individualized reimplantation strategy turned
out to be very successful, which can be judged from
the follow-up data, which showed 1.9% reinfection
[15-17].
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OrpaHu4eHus Ha NpoyYBaHeTo

HaweTo npoyyBaHe uMa HSIKOMKO OrpaHU4eHwus,
TUNWYHU 3a PETPOCTNEKTUBHUTE Mpoy4yBaHus. B aHa-
nu3a ca BKMYeHne camo nocrneaoBaTenHo NocTbMn-
Ny naumMeHTn, Npu KOUTO e MpoBedeHa npoleaypa no
eKcTpakums Ha enektpogu. He e HanpaBeHa cucTtemMHa
perncTpaumus Ha nauneHTn ¢ noTeHunanHa nHankaums
3a eKCTpakLms, Npy KOUTO He e MpoBeAeHa npoLeaypa
unu ca pedepupaHn 3a KapanoxXMpypruyHa ekcTpak-
uus. [pyro orpaHM4eHne e NpoBeAEHOTO Npocreassa-
He edVHCTBEHO C TenedOHHO MHTepBHO. [JoknaaBaHu-
AT HUCBK PUCK OT nMpoueaypata MoXe Aa ce 0bACHU ¢
Mankus 6pon naumeHtn ¢ ICD enektpoan n ocobeHo
TakvBa c ABe HamoTku (double coil), npu konTo yecrto-
TaTa Ha YCrnoXxHeHns e no-smcoka [16].

3AKNIOYEHUE

HavyanHuaTt onuT Ha KnuHUKata no Kapaunonorua
kbM YMBAJ1 ,CBeta AHHa“ Codmnsi mokasea, ye ekc-
TpakumnaTa Ha TPaHCBEHO3HU eneKkTpoan e e(*)eKTI/IBHa n
©esonacHa npouenypa. N3rpaxaaHeTo Ha cneunanmsm-
paH LeHTbP C opraHu3MpaHa nporpama 3a ekcTpakuums
Ha eneKkTpoaM e OT KIMHYOBO 3HaYeHUe 3a NOCTUraHeTo
Ha [obpW HenocpeacTBEHU U 4bATOCPOYHN pesynTaTu.

He e deknapupaH KOHGAUKmM Ha uHmepecu
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