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HAPYIIEHUE ITPOXOAVIMOCTY BEH BEPXHIX KOHEUHOCTEN Y ITAITMEHTKI C
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Kadeapa cepaedHO-coCyAUCTOM, PEHTTEHDHAO0BACKYASAPHON XUPYPIUU U Ay4eBON AMaTHOCTUKY, PA3aHCKMIT TOCy AapCTBEHHBIN MeAVITHCKUI YHIBEPCUTET VM.
akagemuka VLIT. ITasaosa, Psazans, Poccnitckas ®eaepanys

INEKTPOKAPAMOCTUMY/IALMA HA CErofLHA ABAAETCA cambiM IGPEKTUBHBIM CMOCO6OM KoppeKuun bpagmaputmun. bosbluas YacTb anekTpogos IKC
MMMNIAHTUPYETCA Yepes BeHbl BEPXHUX KOHEYHOCTeW: ANA COCYAUCTOro AOCTYNa UCMOb3YIOT MO0 CeKLMIO FONI0BHOM BEHbI, MO0 MYHKLMIO NOAK/IO-
l'IVI‘-IHOi/JI/FIO,EI,MbILIJeL{HOI‘/‘I BeH. TEXHUYECKM CAI0XKHON UNN HEBbINOAHUMOMN MMMONAHTAUNA SNEKTPOAOB MOXET CTaTb NPU aHOMa MU CTPOEHUA BEH UN,
YTO BCTPEYAETCA YaLle, OKK/II03UK/CTEHO3E BEH BEPXHUX KOHEYHOCTEW noc/ie nepeHecéHHoro Tpombo3a. B cTatbe NpeacTaBneHo KAMHUYECKOe Ha-
6ntopaeHne nauyeHTkM 75 N1eT ¢ nokasaHuaMM K umnnaHTaumm SKC. MonbiTka nepBoit MmMnaaHTauum bbina besycneluHa: 6bina BbiABIEHa NPOTAXKEHHAA
OKK/031sA IEBOI MOAKYMYHOM BeHbl ([KB) 1 cTeHo3 npasoii MKB. HapylueHe NpoxoguMOoCTV BEH HE CONPOBOMXAANOCH KAKUMU-TMBO cUMNTOMA-
mu. MaumeHTKe Bbina npoBeaeHa BeHorpadus, AnarHoCTUPOBascA cTeHo3 npasovi [MKB fo 90%. bbina npoBeAeHa TPAHC/IFOMUHAbHAA aHTMONNACTUKA
npasoii MKB, BeNNYMHa 0CTaTOYHOrO CTEHO3a cocTaBuna 50%. B ganbHelwem NaumeHTKe ycnewHo 6bin MMNAAHTUPOBAH AByxKamepHbIi IKC, nocne-
OMepaLMoHHbIN Nepunos npotekan 6e3 ocobeHHocTel. MPUUNHON HapyLIEHNUA MPOXOAUMOCTU BEH MO0 BbITb 3/10Ka4ecTBEHHOE HOBOOBpa3oBaHue
MaTKM B aHamHe3e. OnucaHue KAMHUYECKOro HabnoAeHna LONOAHAET HebOobLLON AMTepaTypHbI 0630p Pa3NUYHbIX BUAOB COCYAUCTOrO AOCTYNa
npu umnnaHtaummn IKC 1 anbTepHaTUBHbLIX BapUaHTax UMMAAHTaLUN.

KntoueBble cnoBa: asiekmpoKapouocmumynamop, 8eHo3Hble mpomMb03IMboauYecKUe OCIOHHEHUS, OKK/O3UA 2/yOOKUX 8eH, CMeH03 21yb6OKUX 8eH,
QH2UOMAaCMUKQ.
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Today, permanent cardiac pacing is the most effective way to correct bradyarrhythmia. Most pacemaker leads are implanted through the veins of
the upper extremities. Common vein access involves either a cephalic vein cutdown or a puncture of the subclavian or axillary veins. Implantation of
leads may become technically difficult or unfeasible if there is an anomaly in the structure of the veins or, more often, occlusion/stenosis of the veins
of the upper extremities after thrombosis. The article presents It is illustrated with the case of a 75-year-old patient with indications for pacemaker
implantation presented by the article. The first implantation attempt was unsuccessful: extensive occlusion of the left subclavian vein (SCV) and
stenosis of the right SCV were detected. The venous obstruction was asymptomatic. The patient underwent venography and was diagnosed with up
to 90% luminal narrowing of the right SCV. Percutaneous transluminal angioplasty of the right SCV was performed; the residual stenosis was 50%.
Subsequently, a dual-chamber pacemaker was successfully implanted into the patient; the postoperative period was uneventful. The vein obstruction
could be related to a history of malignant neoplasm of the uterus. A brief literature review of various types of vascular access for pacemaker
implantation and alternative implantation options complements the case report.
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BBEOEHUE

INEKTPOKAPAMOCTUMYNALMA ABAAeTCA Hamnbonee adpekTus-
HbIM MEeTO4OM KoppeKumu Bpagnaputmuin. MNepsas MmnaaHTaums
aneKkTpokapanoctumynatopa (IKC) 6bina BbinonHeHa 8 OKTAGpPA
1958 roga B LBeunn PyHe dnmkeuctom (Rune EImqvist) n Oke CeH-
HuHrom (Ake Senning). OnepaTMBHOE BMeLaTeNbCTBO OCYLLECTBAA-
NI0Cb OTKPbITbIM cnocobom: nocpeacTBom Topakotomuu. Cnabbim
mectom IKC B TO Bpems bbln MUOKapAManbHble 3N1eKTpoabl. OHM
ObICTPO BbLIXOAUAM M3 CTPOA M3-3a MOCTOAHHOTO MEXaHWYEeCKOro
CTpecca B CBA3M C COKPALLEHMAMM CepAua MauMeHTa, IOMauch,
NMB0 B KOPOTKME CPOKM Y HMX CUbHO BO3pacTas Mopor CTUMYNA-
ummn. B 1962 rogy Parsonnet et al 8 CLLA u Ekstrom et al 8 LWseunn
NPUMEHUN METOAMKY TPAHCBEHO3HOW MMMMAHTALMKU 3MEKTPOLOB
IKC, KoTOpas OCTAETcA Ha CEeroAHALIHUIA AeHb OCHOBHOM U Hanbo-
Nee pacnpocTpaHéHHol [1, 2].

Bonblwas yacTb anekTpoaos IKC UMNAAHTUPYETCA Yepes BEHbI
BEPXHUX KOHEYHOCTEW, 419 COCYAUCTOrO LOCTyNa UCMOb3YoT IMbo
CEKLMIO TOIOBHOM BEeHbl, NGO MYyHKLMIO NOAKMOUNYHON/NOAMbI-
lweyHon BeH [3, 4]. TeXHUYECKM CNOKHOW UM HEBLIMOIHUMOMN UM-
NAaHTaLMA 31EKTPOA0B MOXKET CTaTb NPU aHOMAAMUMN CTPOEHMA BEH
WAW, YTO BCTPEYAETCA Yallle, OKKJ/I03MM/CTEHO3e BEH BEPXHMX KO-
HeyHocTel nocne nepeHecéHHoro Tpombosa [5, 6]. B AaHHOM cTa-
Tbe NPEeACTaBNEHO KAMHWYecKoe HabatogeHue umnnaHTauum IKC
NauMeHTy C HapyLeHNeM NPOXOAUMOCTM BEH BEPXHUX KOHEYHOCTEN
¢ 06enx CTopoH.

OnucaHue KAUHUYECKOTro HabaaeHus

MaumeHTka A., 75 net, noctynana B N1aHOBOM NOpAAKe B OTAe-
JIEHME XMPYPIUYECKOTO IEYEHMA CIOXKHbIX HAapYLIEHUI pUTMa cepa-
L@ Y 3N1eKTPOKapANOCTUMYNALMM PA3aHCKOrO 061aCTHOMO KANHUYe-
CKOro KapAMOoN0rnyeckoro gucnaHcepa.

MaupeHTKa fana cBoé MHGOPMMPOBAHHOE cornacue Ha obpa-
60TKY CBOMX NEPCOHA/bHbIX AaHHbIX.

Y nauMeHTKM B TeYeHue 2 1eT 0TMEYAIUCb INMU304bl BblparKeH-
HOTrO FOIOBOKPYKEHUA U cnabocTu, YacTble nepebow B paboTe cepa-
La, YMepeHHas ofplwKa npu ¢usmnyeckor Harpyske. M3 3HauMmbIx
3a60/71eBaHUI Yy MALMEHTKM OTMEYaNNCh TMNepPTOHUYECKasn 60oe3Hb,
nwemmnyeckan 60n1e3Hb cepaLa, bpoHxManbHan actma, oxuperme |l
cteneHn (MHAeKc macchl Tena 40 Kr/m?). B aHamHese y naupeHTKu
npousBegeHa 3KCTUpNaumMa MaTkuM C NpUAaATKaMn No nosoay 3/10-
KauyecTBeHHOro HOBOOOpasoBaHusA. Mpu MpPOBEAEHUM CYTOUHOTO
MOHWUTOPUPOBAHNA 3N1EKTPOKAPAMOrPaMmM no XonTepy 6blin BbisB-
NeHbl 3NM304bl OCTAHOBKU CMHOATPMANBbHOIO Y313 NPOAOMKUTENb-
HOCTblo A0 3116 mceK, YacTaa HaAKeNyAo4yKoBasA IKCTPACMCTONUA
C 3Nu304amu 6U- U TPUTEMMHUU. YUUTbIBAA 3NMU304bl OCTAHOBKM
CMHOATPMANbHOTO Y3713, CONPOBOMXAANOLLMECA NPECUHKONANbHBIMM
COCTOAHUAMM, N HEOBXOAMMOCTb Ha3HAYEHWA NIEKAPCTBEHHDBIX Npe-
MapaToB, BAMAIOWMX HA NPOBOAALLYIO CUCTEMY CepaLa, NauMeHTKe
6blna 3an1aHMPOBaHa UMNIAHTALUUA AByXKamepHoro IKC.

[aHHble nabopatopHoro obcnefoBaHWsA MaLMEHTKM Haxoau-
UCb B AMana3oHe HOPMasbHbIX 3HA4YeHWIA. Mpu axoKapamorpadmm
OTMeYasacb He3HauuTenbHaA TMNepTpodUA CTEHOK JIEBOTO Keny-
[OYKa, Aunatauua NeBOro npeacepavs, KanbLMHO3 OCHOBaHMA
CTBOPOK MUTPAIbHOTO M a0PTaZIbHOTO KNamnaHoB, MUTPasbHaA U TpU-
KycnuganbHasa peryprutauma |l cteneHn, aoptanbHasa peryprutaumsa |
CTeneHu, NErovHas runepTeHsns (rpagueHT AaBneHUa Ha TPUKYCMKU-
JanbHOM KnanaHe 32 mm Hg).

MmnnanTtauma IKC naumeHTKe ocyllecTBaAnacb B COOTBET-
CTBUM C peKoMeHZaumMamu EBponeickoi accoumaummn putma cepa-

INTRODUCTION

Cardiac pacing is the most effective method for correcting
bradyarrhythmias. The pacemaker implantation was first per-
formed in Sweden on October 8, 1958, by Rune EImqvist and Ake
Senning. Open surgical intervention was carried out by thoracot-
omy. At that time, the myocardial leads were the pacemaker's
vulnerable area. They failed rapidly because of frequent mechani-
cal stress from the patient's heart contractions, either breaking or
experiencing a significant increase in their stimulation threshold
in a brief period. In 1962, Parsonnet and colleagues in the Unit-
ed States and Ekstrom and colleagues in Sweden pioneered the
transvenous implantation technique for pacemaker leads, which
is still widely used and considered the primary method today [1,
2].

Most pacemaker leads are implanted through the veins of
the upper extremities; vein access involves either a cephalic vein
cutdown or a puncture of the subclavian or axillary veins [3, 4].
However, implantation of leads may become technically challeng-
ing or unfeasible if there is an anomaly in the structure of the
veins or, more often, occlusion/stenosis of the veins of the upper
extremities after thrombosis [5, 6]. This article presents a clinical
case of pacemaker implantation in a patient with impaired paten-
cy of the veins of the upper extremities on both sides.

Case report

A 75-year-old female was admitted to the Surgical Depart-
ment for planned surgical treatment of complex cardiac arrhyth-
mias and cardiac pacing at the Ryazan Regional Clinical Cardiolog-
ical Dispensary, Ryazan, Russian Federation.

The patient's informed consent to the processing of person-
al data was obtained.

For two years, the patient experienced episodes of severe
dizziness and weakness, heart rhythm disturbances, and mod-
erate shortness of breath during exertion. The patient's medical
history was significant for hypertension, coronary artery disease,
bronchial asthma, and class lll obesity (body mass index of 40 kg/
m?). Additionally, the patient has a history of radical hysterecto-
my for a malignant neoplasm. On 24-hour Holter monitoring, ep-
isodes of sinoatrial arrest lasting up to 3.1 seconds and frequent
supraventricular extrasystoles with bigeminy/trigeminy episodes
were identified. Considering episodes of sinoatrial arrest, accom-
panied by presyncope, and the need to prescribe medications
that affect the conduction system of the heart, the patient was
scheduled for implantation of a dual-chamber pacemaker.

The patient's laboratory examination data were within the
normal range. Echocardiography revealed mild left ventricular
hypertrophy, left atrial dilatation, calcification of the base of the
cusps of the mitral and aortic valves, mitral and tricuspid regur-
gitation of grade Il, aortic regurgitation of grade I, pulmonary
hypertension (with the tricuspid regurgitation gradient of 32 mm
Hg).

The patient was implanted with a pacemaker per the Eu-
ropean Heart Rhythm Association (EHRA) recommendations [3].
During the initial phase, the patient underwent a cephalic vein
cutdown, where it was discovered to be impassable for the in-
troducer and guide wire. Attempts to puncture the SCV using the
Seldinger technique were unsuccessful. In the hybrid operating
room, venography of the deep veins of both upper extremities
was performed. The patency of the SCV was questioned on both
sides and developed venous collaterals were observed. However,
on the left side, loss of vein patency was more consistent with
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ua (European Heart Rhythm Association, EHRA) [3]. MepBbim aTanom
naLmeHTKe Bblia MPoOU3BEAEHA CEKLMA NEBOI FONIOBHOM BEHBbI, KO-
TOpaA OKas3anacb HENnpPoXoAuMma AAA NPOBOAHMKA MHTPOAbOCEpPa.
MonbiTkM NyHKumKM MKB no metoamke CenbanHrepa okasanuch bes-
ycnewHsl. B ycnosusax peHTreHonepawuoHHol bblna npousseseHa
BeHorpadusa ryboKux BeH 0benx BepxHWX KoHeuHocTeir. C obemnx
CTOpOH npoxoammocTb MKB noasepranacb COMHEHWU0, 0TMeYanacb
CeTb Pa3BUTbIX BEHO3HbIX Konnatepaneil. Tem He meHee, ¢ 1eBO
CTOPOHbI HapyLUeHWe NPOXOAMMOCTU BEH 6O/blLe COOTBETCTBOBAIO
OKK/t03UM, CNpaBa — BbIpaXKEHHOMY CTeHO3y. B ¢BA3M ¢ 3TUM, Bblio
NPUHATO PeLLieHne BbINONHWUTL MMNAaHTaumio IKC ¢ npasoit cTopo-
Hbl. [0/10BHAA BeHa cnpasa Oblsa UCTOHYEHA WM HEMPOXOAMMA A/1A
NPOBOAHMKa UHTpoAblocepa. Mo meToamke CenbanHrepa NyHKTUPO-
BaHa npasas MKB, NpoBecT NPoBOAHWK Yepes 061acTb CTEHO3a He
y4anoco.

B nanbHelilwem nauueHTKe bblia Npov3BeAeHa peHTreHOBCKasA
KOMMbIOTEPHAsA TOMOrpadua € KOHTPACTUPOBAHUEM BeH BEPXHMUX
KOHEYHOCTEW, rae Bbln NoATBEepPKAEHbI Pe3y/ibTaTbl MHTPaonepa-
LMOHHOW BeHorpadum (puc. 1).

BblN0 peleHo NPOBECTH aHTMONAACTUKY CTeHO3a. B peHTreHo-
nepaLvoHHOW OTAENEHUA PEHTTEHXMPYPIUYECKUX METOAOB AMarHo-
CTUKM 1 NeveHnn PA3aHCKOro 061aCTHOTO KAMHWYECKOTO Kapamuono-
rMYecKoro amcnaHcepa bbina BbinonHeHa BeHorpadus. Mpasas MKB
6blna cTeHo3MpoBaHa Ha 90% (pwc. 2).

MpousBeseHa YPECKOXKHAA TPAHCAOMWHaNbHAA bannoHHas
aHrMonnacT1Ka cteHo3a 6annoHom 6 Mm x 30 mm (puc. 3). Mpu KoH-
TPO/bHOM BeHOrpadum 3apUKCMPOBAH OCTAaTOUHbIVM CTEHO3 MpPaBoM
MKB #o 50% (puc. 4).

MosTopHas nmnaaHTauusa IKC c npaBoit CTOPOHbI Bbina ycneLu-
Ha (puc. 5).

MocneonepaLyoHHbI Nepuoa y NauueHTKu npoTekan 6e3 oco-
6eHHoCTel.

OBCYXOEHUE

Tpom603 rnyb6okux BeH (TIB) BepXHMX KOHEYHOCTEM COCTaB-
naet po 5-10% cnyyaes Bcex TIB. dakTopamm pucka passutua TIB
BEPXHUX KOHEUYHOCTel ABAAIOTCA 3/10KaYeCTBEHHbIE OHKOOTUYe-
CKue 3aboneBaHWs, MMMNAAHTUPOBAHHbIE CEPAEYHO-COCYAMUCTbIE
3/IEKTPOHHbIE YCTPOMCTBA, LEHTPa/bHble BEHO3Hble KaTeTepbl,

Puc. 1 [laHHble peHmeeHoscKol KomnetomepHol momozpaguu ¢ KoH-
mpacmuposaHuem 8eH sepxHux KoHeyHocmell. CmeHo3 KB cnpasa
(ceepxy), okkmo3us KB cnesa (cHu3y)

Fig. 1 CT venography shows right SCV stenosis (top image) and left SCV
occlusion (bottom image)
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occlusion on the right - with severe stenosis. In this regard, im-
planting the pacemaker on the right side was decided. The right
cephalic vein was thinned and impassable to the introducer and
guide wire. The right SCV was punctured using the Seldinger tech-
nique, but it was impossible to pass the introducer and guide
wire through the area of stenosis.

Subsequently, CT venography of the upper extremities was
performed, where the results of intraoperative venography were
confirmed (Fig. 1).

It was decided that an angioplasty of the stenosis should be
performed. Venography was performed in a hybrid operating room
of the Radiology Department of the Ryazan Regional Clinical Cardi-
ological Dispensary. The right SCV was 90% stenotic (Fig. 2).

Percutaneous transluminal balloon angioplasty of stenosis
with an angioplasty balloon of 6 mm x 30 mm was performed
(Fig. 3).Follow-up venography revealed residual stenosis of the
right SCV of up to 50% (Fig. 4).The pacemaker was successfully
re-implanted on the right side (Fig. 5).

The patient's postoperative period was uneventful.

DISCUSSION

Deep vein thrombosis (DVT) of the upper extremities ac-
counts for up to 5-10% of all cases of DVT. Risk factors for the de-
velopment of DVT of the upper extremities are malignant diseas-
es, implanted cardiovascular electronic devices, central venous
catheters, trauma, surgery, pregnancy, use of oral contraceptives,
and others [6, 7]. In 19.4% of cases, after DVT of the upper ex-
tremities, post-thrombotic syndrome develops. As a result of per-
sistent stenosis or occlusion of the vein affected by thrombosis,
collaterals are formed, further obscuring potential symptoms of
impaired venous patency. Asymptomatic cases of DVT of the up-
per extremities have also been described, which are overlooked
by patients and medical professionals [6, 8].

The presence of stenosis and occlusion of the subclavian,
brachiocephalic, or superior vena cava complicates or makes
the classical implantation of pacemaker leads and other devices
impossible. Various choices are outlined in the literature for ad-
dressing this scenario. If the area of vein occlusion is not exten-
sive and is located distally, it may be feasible to puncture the SCV
behind it. The more proximal the area of occlusion is to the bra-

&

Puc. 2 [laHHble seHozpaguu: cmpenkoli 0603Ha4YeHa 30HA CMeHo3a
KB (90%)
Fig. 2 Venography shows the area of SCV stenosis (90%) indicated by
the arrow
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Puc. 3 AHauonnacmuka 30Hsl cmeHo3a KB 6annoHom 6 mm x 30 Mm
Fig. 3 Angioplasty of the SCV stenosis with a 6 mm x 30 mm balloon

TPaBMa, XMPypruyeckoe BMeLlaTeNbcTBO, bepemeHHOCTb, MCMonb-
30BaHMe OpasibHbIX KOHTpaLenTnBoB u apyrve [6, 7]. B 19.4% cny-
yaes nocne nepeHecéHHoro TIB BEPXHUX KOHEYHOCTEN Pa3BMBAETCA
noctrpombodnebuTUYeCckUii cMHAPOM. B pesysnbTaTe y NauueHToB
COXPAHAETCA CTEHO3 WM OKK/I03MS 3aTPOHYTON TPOMBO30M BEHBI,
bopMMpyrOTCA KoNNaTepanu, YTo B AaNbHeNLWEM MACKMpPYeT NoTeH-
LManbHble CUMNTOMbI HapyLUeHWs BEHO3HOM NpoxoauMmoctu. Onu-
CaHbl ¥ 6ecCcMMNTOMHbIE Cy4Yan TeuyeHns TIB BepXHUX KOHEYHOCTeW,
KOTOpble 3aKOHOMEPHO NMPOMYCKAOTCA NALMEHTAMMU U MEAULMHCKM-
MM paboTHWKamu [6, 8].

Hanuuve cTeHO30B M OKK/IO3WI NOAKAUYMYHOW, BpaxuoLe-
banbHOM NN BepxHeW NOMOIN BeH YCNOXKHAET WU [EeNaeT HeBO3-
MOMHOM KNaCcCUYECKY0 MMMNNAHTaLMI0 anekTpoaoB IKC u apyrmx
YCTPOWCTB. B iMTEpaType onncaHo HECKONbKO BapUaHTOB BbIXoaa U3
[JaHHOM cuTyauun. ECNM y4acTOK OKK/IO3MM BEHbI HEMPOTAMKEHHbIN
W pacnonaraeTca AUCTasbHO, TO BO3SMOXKHO OCYLLECTBUTb MYHKLMIO
MKB 3a y4acTKOM OKK/t03MK. Yem B/inKe y4acTOK OKK/03MK K bpa-
xuouedanbHON BEHE, TEM HUNKE LWAHCbI YCMELWHOM NYHKLUMK U Bbilwe
BEPOATHOCTb OCNOXHEHWUN [3, 9]. MpeofoneTb y4acToK OKKO3UU
BO3MOMHO, MCNO/b3YyA HaAKMOUMYHbIN focTyn [10]. B aTom cnyyae
NMYHKTUPYETCA MECTO CAUAHMUA NOLKIOUYNYHON U BHYTPEHHEW APEM-
HOM BEH. DNEeKTPOAbI MOTYT HbITb NPOBEAEHbI METOLOM TYHHENNPO-
BaHMA MATKMX TKaHen Hag uau nog Kntoumueit. Liu KS et al (2003)
CPaBHWBAMN KNACCMYECKMI MOAKAUMYHBIA U HALKAYMYHBIA [0-
cTynbl. CpegHee BpeMsa MMMNIAHTaUMM bbl1I0 O4MHAKOBLIM B 060MX
cNnyyasx, He 6bl10 3adMKCMPOBAHO AMCIAOKALMIA, NEPESOMOB INeK-
TPOLOB, MHOEKLMOHHbBIX OCOKHEHWUIA. HagKMOUMYHBIN fOCTYN Bbin
ObiCTpeEe NOAKNOUMYHOTO B cpeaHem Ha 4.4+1.2 muHyTbl [11]. Pavitt
C et al (2023) npeacTaBuAM yCnewHbIi cayyai NyHKLUM BEHO3HOWM
KonaTepanu v NposeseHue Yepes Heé B 06Xoa OKKIH03MM 3/1eKTPO-
[4a oNs CTUMyAaLMK nydka Mca [12].

BO3MOXXHO MCNO/Mb30BaHUE ApPYrMX BEHO3HbIX gocTynos. Ca-
MbIM NPOCTbIM CMOCOBOM ABAAETCA MCMONb30BaHME T[0/N0BHOM/
NOAMbILLEYHOM/NOAKNOUMYHON BEH KOHTpasaTepanbHON BepXHeit
KOHEYHOCTU NpPW A0Ka3aHHOW MX NPOXOAMMOCTM. B 3Tom cnyyae
B0 MMNNAHTUPYETCA HOBOE YCTPOMCTBO C 31€KTPOAAMM C NPOTH-
BOMOJ/IOXHOW CTOPOHbI, 60 MMNNAHTMPYETCA HOBbIN 3neKTpoa/
3NEKTPOAbI, KOTOPbIE MPOBOAATCA HA CTOPOHY MMNAAHTUPOBAHHOIO
YCTPOMCTBA METOA0M TYHHENIMPOBAHUA MATKUX TKaHew [9].

Mpu NpoBeAeHUN INEKTPOLOB MOXKHO WMCMOMb30BaTb AOCTYN
yepes BHYTPEHHIOI APEMHYLO BeHy. CeKLMA BHYTPEHHEN ApEMHOW
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Puc. 4 [laHHble geHozpaguu: cmpenkol 0603Ha4YeH 0CMamoYHbIl
cmeHo3 KB (50%)

Fig. 4 Venography shows residual stenosis of the SVC (50%) indicated
by the arrow

Puc. 5 [laHHble peHmeeHoCKoNUU 80 8pems NosMOpHOU UMNAaHmMa-
Yuu 371eKmpoKapouocmumynamopa: 31eKmpoosl npogedeHsl Yepe3s
pacwupeHHsbll npoceem npasoli [1KB

Fig. 5 Re-implanting the pacemaker with electrodes inserted through
the right SCV's widened lumen

chiocephalic vein, the lower the chances of successful puncture
and the higher the likelihood of complications [3, 9]. It is possible
to bypass the occlusion site using a supraclavicular approach [10].
In this case, the junction of the subclavian and internal jugular
veins is punctured. Leads can be positioned above or below the
collarbone by tunneling through soft tissue. Liu KS et al (2003)
compared the classic subclavian and supraclavicular approaches.
The average implantation time was the same in both cases; there
were no electrode breakage, dislocation, or infectious complica-
tions. The supraclavicular approach was faster than the infracla-
vicular approach by an average of 4.4+1.2 minutes [11]. Pavitt C
et al (2023) demonstrated a case where they successfully punc-
tured a venous collateral and passed through it, bypassing the
electrode occlusion to stimulate the His bundle [12].

Still, it is possible to use other venous accesses. The most
basic method is to utilize the cephalic/axillary/subclavian veins of
the contralateral upper limb if their patency has been proven. In
this case, either a new device is implanted with leads on the op-
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BeHbl TEXHWYECKM o/ee C/I0XKHOE OnepaTUBHOE BMELLATEIbCTBO MO
CPaBHEHUIO C CEKLMEN rOIOBHOM BEHbI 3a CYET eé 6M3Koro pacno-
JIOKEHUA K COHHOW apTepuu, bayxaatowemy, AnadparmansHoMy 1
BO3BPATHOMY rOpTaHHOMY HepBam. MyHKLWA BHYTPEHHEN APEMHOW
BeHbl ropa3fo 6onee 6esonacHas mpoLeaypa, 3NEKTPOAbl B 3TOM
C/ly4ae NpoBOAATCA B 30HY mmnaaHTaumm SKC meTogom TYHHENnpo-
BaHMA MATKUX TkaHei. IKC pacnonaratoT B CTaHAAPTHOM NO3nLUK,
NNBO pexe B HAAKMOUMYHOW AMKE MW NOZA LUMPOYANLLEN MbILLEN
cnuHbl [13, 14]. CeKunsa HapyKHOM APEMHOM BeHbl 3a cyeT eé no-
BEPXHOCTHOTO PACMONOXKEHNS ABNAETCA MeHee HaEKHbIM BapuaH-
TOM BEeHO3HOro foctyna. K coxaneHuto, HapyXHaa ApEMHana BeHa
4acTo MMeeT Masblit AUaMeTp, BapMaTUBHOE CTPOEHME U BNaJaeT B
MOAK/IOYNYHYIO BEHY MOA, OCTPbIM yriom [15].

[ocTtyn yepes BeHbl U3 CUCTEMbI HUMKHEW MO/oi BeHbl, be-
[PEHHON ¥ Hapy»KHOW NOAB3JO0LWHON, NPUMeHAeTcA pefko. B stom
C/ly4ae Bbllle BEPOATHOCTb AMCAOKaUuMKU anektTpoaos, TIB u Tpom-
603Mb60MMN NEFOYHOW apTEPUN. DNEKTPOABI CTAHAIPTHOMN ASIMHDBI He
NoAXoAAT ANA TaKOro AOCTYNa, NPUMEHAIOTCA CrneLuasbHble 31eKT-
poabl AnvHol o 110 cm. IKC pasmelLatoT Ha beape Unv B HUKHel
YyacTu KuBoTa [16].

Pag xvpypros npumeHsaeT 3HA0BACKYNAPHbIE MeTOAbI 419 Npe-
Of0/IEHUA CTEHO30B M OKK03MI. [INA TOUYHON NIOKaAM3aLmMm 30HbI
CTEHO3a ¥ ero NPOTAXEHHOCTM UCMO/b3YIOT KaK aHTEPOrPaAHYHo, Tak
N peTporpagHyto BeHorpaduio [12]. BO3MOXKHO NpoBeAeHME aHMU-
OMNACTUKMU W CTEHTMPOBAHMA MOAKNOUMYHOW, BpaxuouedanbHON,
BEPXHEN Mool BEH M KOPOHApHOro cuHyca [9, 17]. Xavier Foley PW,
Chandrasekaran B (2023), yTobbl NPOiTH y4yacToK OKKAtO3MM KB
ANA NpoBeAeHUA NeBOXeNYA04KOBOro 3n1eKTpoaa npu 3ameHe SKC
Ha YCTPOMCTBO ANA CEPAEYHON PEeCHHXPOHWU3MPYIOLWEN Tepanuu,
NPUMEHANN PAAMOYACTOTHBIN FEHepaTop U CneLuann3npoBaHHbIN
anektpog, (PowerWire, Baylis Medical, Montreal, Canada), 3atem
npoBOAMAM aHrMonaacTuKy [18]. Bo Bpems npoueaypbl SKCTPaKLUmMm
3NeKTpoAa OCTAETCA KaHasl, KOTOPbI MOMXHO MCMO/Mb30BaTh ANA
npoBeAeHUA HOBOrO 3/1eKTPOAA NPU 3aMeHe WK anrpeiae ycTpow-
ctBa [19]. Elayi CS et al (2011) npeanoXunm NnpUMEHATb UHTPOAbIO-
cepbl U UMbl ANA TPAHCCENTaNbHOM NYHKLMKU, NPOBEAEHHbIe Yepes
6efpeHHy0 BEHY K OKK/IO3MM B BEHe BEPXHeW KOHEYHOCTW. ITO
NO3BO/AET BbIBECTU NPOBOAHMK M3HYTPU OKK/IHO3MPOBAHHOW BEHbI
B 06/1acTb NpesnonaraemMoit MMMNAAHTaLMKU YCTPOMCTBA U MO Hemy
3aBecTu CTaHAapTHbIe MHTpoAabtocepbl [20].

besanekTpogHble IKC ABNAIOTCA aNbTepHATUBHLIM METOAO0M
KoppeKuuu bpaamapuTMum nNpu HeNnpPOXoAUMOCTU BEH BEPXHUX KO-
HeYHOCTel, 0COBEHHO Y NALMEHTOB C MOKA3aHWUAMM K MMNNAHTaLMK
ofiHoKamepHbIx IKC. BesanekTpogHbii IKC MmnnaHTMpyeTca no-
CTYNom Yepe3 6eipeHHYI0 WU BHYTPEHHIOW APEMHYIO BEHbI U pas-
MelLLaeTcs B NPaBoOM Kenyaouke. B HacTosllee Bpems aKTUBHO pas-
pabatbiBatotcA 6e33nekTpogHble IKC ¢ BO3MOKHOCTBIO AETEKLMM
aKTUBHOCTY NPeACepauid, 4To LOMKHO 0becneynTb CUHXPOHU3ALMIO
paboTbl npeacepauii v xkenygoukos [21]. Mocne ncyepnaHusa Bcex
BapWaHTOB MMMIAHTALLMKU YCTPOMCTBA NALMEHTy nNpuberatoT K M1o-
KapavanbHoW (3anMKapAnanbHOM) aneKTpoKapAnoCTUMy LMK [3].

AKTyanbHbIM B BeAEHUM NALMEHTOB C MOKa3aHUAMU K UM-
NAQHTALMK U C YXKE UMMAAHTUPOBAHHbIMK YCTPOICTBAMU ABAAETCA
BOMPOC O BO3MOMHOCTAX AMArHOCTUKM U MPOTHO3MPOBAHMA Hapy-
LWEeHNA NPOXOAMMOCTU BEH BEPXHUX KOHEYHOCTEN nepes noTeHLu-
a/ZlbHbIM OMepaTUBHbIM BMeLIaTeNbCTBOM. [leno B TOom, 4TO npo-
BeZleHWe BCeM MalueHTam 6e3 WCK/IIYEHWA MHCTPYMEHTANbHOTO
obcnesfoBaHUA, YNbTPA3BYKOBOTO UCCNEL0BAHUA BEH BEPXHUX KO-
HEeYHOCTEeW, PEHTFEHOBCKOM KOMMbIOTEPHOM TOMOrpadum ¢ KOHTpa-
CTUpOBaHWeM, BeHorpadum 1 Apyrux, He ABAAETCA PaLMOHaNbHBIM.
3710T noaxoa, TpebyeT BPeMEHM, LOMNONHUTENbHbIX KBaauduumpo-
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posite side, or a new lead/leads are implanted, which are passed
to the site of the implanted device using soft tissue tunneling [9].

Access through the internal jugular vein can be utilized to
insert leads. Performing a cutdown on the internal jugular vein
is @ more intricate surgical procedure than accessing the cephalic
vein because of its proximity to major structures like the carotid
artery, vagus, phrenic, and recurrent laryngeal nerves. Puncture
of the internal jugular vein is a much safer procedure; in this case,
the leads are inserted into the pacemaker implantation area us-
ing the soft tissue tunneling method. The pacemaker is placed in
a standard position, less commonly in the supraclavicular fossa or
under the latissimus dorsi muscle [13, 14]. Due to its superficial
position, the external jugular vein cutdown is a less reliable op-
tion for venous access. Unfortunately, the external jugular vein
often has a small diameter and variable anatomy and joins the
subclavian vein at an acute angle [15].

Venous access via the inferior vena cava system, like the
femoral and external iliac, is rarely used. In this case, there is a
higher probability of electrode dislocation, DVT, and pulmonary
embolism. Leads of standard length are unsuitable for such ac-
cess; special leads up to 110 cm are used. The pacemaker is
placed on the thigh or lower abdomen [16].

Some surgeons use endovascular methods to bypass ste-
noses and occlusions. To accurately localize the area of stenosis
and its extent, both anterograde and retrograde venography are
used [12]. Angioplasty and stenting of the subclavian, brachio-
cephalic, superior vena cava, and coronary sinus are possible [9,
17]. Xavier Foley PW and Chandrasekaran B (2023) employed a
radiofrequency puncture generator and a unique radiofrequency
wire (Baylis Medical, Montreal, Canada) to navigate through the
SCV occlusion area for successful left ventricular lead insertion
during pacemaker replacement with a cardiac resynchronization
therapy (CRT) device. Subsequently, angioplasty was performed
[18]. During the lead extraction procedure, a remaining channel
can be used to pass a new electrode when replacing or upgrading
the device [19]. Elayi CS et al (2011) proposed using introducers
and transseptal needles to be passed through the femoral vein to
the occlusion in the upper limb vein, enabling bringing the guide-
wire from inside the occluded vein into the area of the intended
implantation site and inserting standard introducers along it [20].

Electrodeless pacemakers are an alternative method for cor-
recting bradyarrhythmia in case of obstruction of the veins of the
upper extremities, especially in patients for whom the implanta-
tion of single-chamber pacemakers is indicated. A leadless pace-
maker is implanted via the femoral or internal jugular vein and
placed in the right ventricle. Researchers are currently working
on developing electrodeless pacemakers that can detect atrial ac-
tivity to ensure synchronization of the atria and ventricles [21].
After all options for implanting the device have been tried, the
patient undergoes epicardial pacing [3].

An essential concern in the management of patients with
indications for implantation and with already implanted devic-
es is diagnosing and predicting impaired patency of the veins of
the upper extremities before potential surgical intervention. The
indiscriminate use of multiple diagnostic tests, including instru-
mental examinations, ultrasound examinations of the veins of the
upper extremities, X-ray computed tomography with contrast,
venography, and others for all patients, is not rational. This ap-
proach is time-consuming, needs more skilled staff, causes finan-
cial strain on the medical facility, and such examination may be
contraindicated for a number of patients [5-7]. A more sensible
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BaHHbIX KapOB, CO343ET IKOHOMUYECKYHO HarpysKy Ha MeauLMH-
CKOE yupexzeHue, a paay NauveHToB Takoe obcnefoBaHe MOXKET
6bITb NPOTUBOMOKa3aHo [5-7]. Heobxoaumo BblgeneHne rpynn pu-
CKa, KOTOpbIX CTOUT 0b6CcnenoBaTh 40 BMeLaTenbcTsa. Ecim yyectb
TO, YTO HapyLUEHWEe NPOXOAUMOCTM BEH MOXKET NPOTeKaTb beccum-
NTOMHO, KaK Yy Halel nauueHTKW, TO NOBOAOM ANA MpoBeAeHUsA
[l0NoNHUTENbHOTO 06CNe0BaHUA HE MOXKET ObITb TONIbKO Hannuue
cneunpuyeckux cumntomos. OfHMM M3 MOTEHLUMANbHBIX Hamnpas-
NEeHWIN AMArHOCTUKM HapyLUeHW NPOXOAMMOCTU BEH BEPXHUX KO-
HEYHOCTel W BbIAENEHMA TPYNN PUCKa MOXKET bbiTb NabopaTopHoe
obcnesoBaHMe NaLMEHTOB, B YAaCTHOCTM MOKa3aTenelt CUCTembl re-
MocTasa [22, 23]. PaHee B Hallem uccneaoBaHUM ypoBeHb [-aume-
pa Bbiwe 900 mkr/n DDU aBAANCA MapKEPOM CTEHO30B M OKK/IO3MiA
BEH y naumeHToB ¢ IKC, nogexalym niaHosoi 3ameHe [5]. Y onu-
CaHHOM NauMeHTKM yposeHb [-anmepa coctasnan 127 mkr/n DDU,
4TO ABNAETCA HOPMA/IbHbIM 3HAYEHWEM U He MepecekaeT rpaHuLly
rnopora KnaccuduKkaumm B ONUCaAHHOM Hamu paHee mogenu. Heob-
XOZ4MMbl AOMOSHATENbHbIE UCCNE0BAHMA C AOCTATOYHOMN BbIOOPKOI
NaLMeHTOB AN1A NMOWUCKA MOTEHLMANbHbIX 1ab0PaTOPHbLIX MapKEpPoB
HapyLLEeHWA NPOXOAMMOCTH BEH BEPXHUX KOHEYHOCTEVA.

3AKNIOYEHUE

HapyLleHne NpoxoanMoCcTU BEH BEPXHUX KOHEYHOCTEN ABASA-
€TCA aKTya/lbHOM npobiemolt cepaevyHO-COCyAUCTON XMPYPruu, B
0COBEHHOCTY Y NALMEHTOB, KOTOPbIM HEOBXOAMMO NpoBeseHNe UM-
nnanTaummn nnm 3amerbl IKC. B Halem cnyyae y naLuMeHTKM C NOKa-
3aHUAMM K umnaaHTauum IKC oTMeYanocb Haanume NpoTANKEHHOM
OKKNt031K neBovi MKB 1 BbipaxkeHHOro cTeHo3a npasow MKB. Mpuyu-
HOW pPa3BWTUA HapyLLEHWA NPOXOAMMOCTY BEH, BEPOATHO, ABNANOCH
3/10Ka4YecTBEHHOE HOBOOOPa30BaHWe MaTKM B aHamHese. B gaHHOM
cnyyae ycnewHo umnaanTuposatb IKC yaanock nocne nposeaeHna
aHrMonnacTMku npasow MKB.

and cost-effective approach is identifying risk groups that should
be examined before intervention. Considering that a loss of the
patency of the veins can be asymptomatic, as in our patient, the
indications for additional examinations cannot be based only
on clinical presentation. Hence, one possible approach for de-
tecting blockages in the veins of the upper limbs and identifying
at-risk populations could involve conducting laboratory tests on
patients, explicitly focusing on the hemostatic system parame-
ters [22, 23]. Our previous research found that a D-dimer level
of over 900 pg/l DDU indicated venous stenosis and blockage in
patients with a pacemaker scheduled for replacement [5]. In the
patient discussed, the D-dimer level was 127 pg/l DDU, which is
within the reference range and does not exceed the classification
threshold outlined in our previous study. Further research with a
sufficient sample of patients is needed to search for potential lab-
oratory markers of patency of the veins of the upper extremities.

CONCLUSION

Impaired patency of the veins of the upper extremities is
a pressing problem in cardiovascular surgery, especially in pa-
tients who require pacemaker implantation or replacement. In
our case, the patient with indications for pacemaker implantation
had extensive occlusion of the left SCV and severe stenosis of the
right SCV. The cause of the development of venous obstruction
was probably related to a past medical history of malignant neo-
plasm of the uterus. However, in this case, the pacemaker was
successfully implanted after angioplasty of the right SCV.
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