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SUMMARY

Introduction Chronic right ventricular pacing can deteriorate cardiac function. Consequently, pace-
maker system upgrades are more frequently indicated. These interventions can be hindered by venous
thrombosis. In literature, it is rarely described that this problem is resolved by implanting a new lead
for left ventricle (LV) stimulation on the opposite side of the previously implanted pacemaker and then
subcutaneously transferring it to the old pocket.

Case outline A 75-year-old male patient was hospitalized due to a planned pacemaker upgrade in Decem-
ber 2015. A dual-chamber pacemaker had been implanted due to sinus node dysfunction in 2011. During
the previous 18 months he had been complaining about symptoms of heart failure. An upgrade to the
cardiac resynchronization therapy (CRT) with a new CRT-P device was indicated due to the LV dilatation
with the ejection fraction decrease, clinical deterioration, and the presence of high percentage of ventricular
pacing. In October 2015, the mentioned intervention was unsuccessful due to total left subclavian vein
thrombosis on the side of the previously implanted pacemaker. Anticoagulation therapy was ordinated
and the reevaluation was postponed. During this hospitalization, venography confirmed total left sub-
clavian vein thrombosis despite the anticoagulation therapy. It was decided to implant a new LV lead on
the right side and then subcutaneously shift it by pre-sternal tunneling to the previous left prepectoral
pocket. The intervention was uneventful. The first controls have shown stable pacemaker parameters.
Conclusion This case report confirms that contralateral lead placement and subcutaneous pre-sternal
tunnelling of the lead is feasible and safe in patients with an implanted pacemaker, an indication for

MpumrbeHo « Received:
July 12,2016

MpuxeaheHo « Accepted:
October 4, 2016

Online first: March 7, 2017

Correspondence to:

Nikola RADOVANOVIC
Pacemaker Center
Clinical Center of Serbia
Dr Koste Todorovica 8
11000 Belgrade, Serbia
nikolar86@gmail.com

system upgrade and ipsilateral vein obstruction.
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INTRODUCTION

Prolongation of the average human life span
and extension of indications for pacemaker im-
plantation have led to an increase in the num-
ber of implanted devices in the world and in
our country [1]. Large randomized trials dem-
onstrated the adverse effects of chronic right
ventricular pacing associated with an increased
risk of atrial fibrillation and heart failure [2, 3].
Therefore, it is not surprising that the number
of system upgrades to implantable cardioverter
defibrillators (ICDs) or cardiac resynchroniza-
tion therapy (CRT) devices increases. The main
reasons are a decrease in ejection fraction of the
left ventricle (LV) and an increase in the New
York Heart Association class in patients with
implanted antibradycardia pacemakers, due
to the consequences of chronic right ventricle
pacing [3]. In the case of system upgrade, logi-
cal approach is to try a new lead implantation
on the same side where the pacemaker system
has already existed. In a certain percentage of
patients, the presence of pacemaker leads can
lead to venous thrombosis. It is estimated that

in 5-26% of patients with chronically implanted
devices there is a significantly obstructed or oc-
cluded respective vein [4, 5]. In these patients,
it is possible to (1) implant an entire new pace-
maker system on the opposite side; (2) implant
an LV epicardial lead via lateral minithoracoto-
my; and (3) implant only a new lead on the op-
posite side, which will be transferred subcuta-
neously, by pre-sternal tunneling, to the pocket
on the other side. While the first two solutions
are often used in clinical practice, the third one
is rarely described in the literature.

CASE REPORT

A 75-year-old male patient was admitted to the
Pacemaker Center of the Clinical Center of Ser-
bia in December 2015 for pacemaker upgrade to
the CRT device. The dual-chamber pacemaker
had been implanted due to sinus node dysfunc-
tion at our center in June 2011. The patient was
feeling better after the pacemaker implantation;
he tolerated physical effort well and didn’t sub-
sequently experience dizziness. Preoperatively,
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the LV ejection fraction was 50% (according to Simpson)
with the LV end-diastolic volume of 110 cm”®. From July
2014, the patient had been complaining about low effort
tolerance, peripheral edema and nocturnal shortness of
breath. Echocardiography performed in August 2014 re-
vealed dilatative cardiomyopathy with a significantly de-
creased LV ejection fraction (32% according to Simpson)
and an increased LV end-diastolic volume (190 cm?). Since
then, he has been treated with optimal medical therapy
for heart failure. Paroxysmal atrial fibrillation has been
registered since October 2014. Stress echocardiography
testing was negative. On February 2015, echocardiogra-
phy was performed once again and it confirmed a low LV
ejection fraction (34% according to Simpson) with the LV
end-diastolic volume of 210 cm’. During regular ambula-
tory pacemaker controls, normal function of the device was
ascertained, with the percentage of ventricular pacing over
90%. The percentage of ventricular pacing could not be
decreased because of the long PR interval. System upgrade
of the CRT device was indicated but the patient postponed
the intervention due to personal reasons.

In December 2015, the attempt to upgrade the pace-
maker system to a CRT-P device was not successful due to
venous thrombosis of the subclavian vein on the left side.
It was decided to administer oral anticoagulation therapy
and to try to implant a lead for coronary sinus on the left
side again in two months. During the next hospitalization,
before the re-intervention, digital subtraction angiography
was done. The venous occlusion was verified (Figure 1),
so an alternative solution was needed. We decided to try
to implant the LV lead on the right side, than to shift it to

Figure 1. Digital subtraction angiography
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the left and to connect it with the new CRT-P device in
the previous left prepectoral pocket. Thus, we implanted
the LV lead in the posterolateral coronary sinus tributary,
using the technique of the right subclavian vein puncture.
We proceeded to transfer the distal end of the lead subcu-
taneously, by pre-sternal tunneling, and to connect it with
the new CRT device on the left side (Figure 2). To make
the subcutaneous tunnel, a special chest tube was advanced
from the contralateral side under the guidance of a trochar.
Then, the trochar was removed and the lead was put into
the chest tube. Finally, the tube was drawn out and the
lead was left at the side of the pocket. The intervention was
performed under general endotracheal anesthesia. Intraop-
eratively measured parameters of the pacemaker function
were stable. The patient’s recovery was uneventful, and he
was discharged in good condition on the first postopera-
tive day. After one-month and three-month follow-ups, the
CRT control showed stable parameters, with no differences
in relation to those obtained during the intervention.

Figure 2. The new cardiac resynhronication therapy device

DISCUSSION

Many studies have confirmed the efficacy of CRT therapy in
patients with symptomatic heart failure, left ventricular dys-
function and wide QRS complex [6, 7]. Therefore, it is impor-
tant that every patient in whom the CRT is indicated achieves
resynchronization. In order to reach this goal, it is valuable
to have available alternative approaches. Contralateral lead
placement and subcutaneous pre-sternal tunnelling of the
lead to the device is an approach that was first described by
Belott [8] in 1983. Since then, this technique has been sporad-
ically described in the literature. The only retrospective study
that evaluated the acute success, complication rates, long-
term lead function, and subject tolerability of the contralat-
eral pacemaker lead placement and subcutaneous, pre-sternal
lead tunnelling in patients with chronically implanted rhythm
devices, showed that this approach has high acute success
and acceptable long-term outcome [5]. In this study, one of
the twenty leads had to be replaced due to a structural defect
and one patient reported discomfort related to the tunneled
lead [5].
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This approach has significant advantages over other
methods described. Only one new lead needs to be im-
planted in this technique, in contrast to the approach that
involves the implantation of a new system on the opposite
side, which implies implanting three new leads through
the venous system, thus significantly increasing the risk of
further venous thrombosis and making the starting posi-
tion of a possible new re-intervention significantly more
difficult. On the other hand, this intervention takes less
time than the LV lead implantation via lateral minithora-
cotomy, and is followed by a complete and quick recovery.
Also, for an experienced operator, this intervention is not
too demanding, but requires the use of specific tools.

It should be noted that subcutaneously implanted leads
are more susceptible to damage, fracture. Also, unlike im-
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Yrpagba enekTpoae BEHCKUM NyTem U eHo npebauuBatbe Ha CYNPOTHY CTPaHy
npecTepHaNHUM TYHEMpPakbeM Kao peLuere 3a 60a1ecHMKe ca TpoM6030Mm
NOTK/byYyHe BEHe U NOTPeboMm 33 HaaorpaaHOM NejcMejkep cuctema
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CAMETAK

YBopg [lyrotpajHu nejcuHr ecHe KomMope Moxe 61Ty noBesaH
ca nojaBoM cpyaHe clabocTu. JeaHa of HapeaHMX Tepanujckinx
MoryRHOCTY je HafiorpaaHba NejcmejKkep cMcTeMa yrpagbom 1o-
[aTHe enekTpogAe 3a cTumynauujy nese komope (J1K). OBa nHTep-
BeHLMja MOXe 61T oTexaHa 360r TPoM603€e NPUCTYMHE BEHE.
Y nuTepatypu je onucaH Bpo Manu 6poj 6onecHuKa Kog Kojux
je oBaj Npobnem pelleH yrpagHtoM enekTpoae 3a CTUMynauujy
JIK ca cynpoTHe cTpaHe of NpeTxoaHo yrpaheHor nejcmejkepa v
CynKyTaHUM npebaLyiBatbemM A0 NPBOOUTHE NOXe nejcmejkepa.
Mpukas 6onecHnka MyLKapal cTap 75 rogrHa XocnuTanv3o-
BaH je aeuiembpa 2015. roarHe 360r Halorpaatbe nejcmejkepa.
lognHe 2011, 360r AMcdyHKLMjE CUHYCHOT YBOPA, UMIIAHTHPaH
je aHTMOpaavKapaHY nejcmejkep ca nese cTpaHe. JyHa 2014.
1Mao je NpBy MaHudecTalmjy cpyaHe cnabocTu. 360r Anna-
Tauuje 1 naga ejekumoHe dpakuuje JIK a npucyTHOr BUCOKOT
NpoLieHTa KOMOPCKOT NejcMHra MHAMKOBAHa je Hagorpaftba Ha
PeCrHXpOHM3aLMoHm nejcmejkep cutem. OkTobpa 2015. roguHe
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MOKYLLIaHa UHTEpBEHLWja Huje ycrena 360r NCTOCTPaHe NoTMyHe
Tpom603e NOTK/by4YHe BEHE 1 3aMoYeTa je aHTMKoarynaHTHa Te-
panuja. Mpunrkom nocnefre xocnuTanvsaLmje ypaheHa BeHo-
rpaduja je NoTBpAMNA NEP3NCTMPAHLE TPOMOO3E NIEBE MOTKIbYY-
He BEHe Te je ofnyyeHo fa ce UMMIaHTMPa HOBa eNeKTposa 3a
CTVMynaLyjy eBe KOMOpe ca KOHTpanatepasnHe, leCHe CTpaHe,
a [la ce OHa MOTKOXHO, MPECTePHANHVM TyHenMpabeMm, npeba-
LM [0 NpeTXofHe Noxe nejcmejkepa. MinTepeeHuyja je npoTtekna
6e3 KOMNNMKaLwja, a MpBe KOHTPOJIe Nokasane cy cTabunHe
napameTpe nejcmejkep GyHKUuje.

3akmyuak OBaj npuka3s notephyje Aa je KOHTpanaTepanHa
yrpafta HoBe eNIeKTPOJE U HeHO NpebaLyBatbe [0 cTape
nejcmejKep JI0Xe NOTKOXHMM, MPeCTEPHATHAM TYHeNpaHem
13BOAJbYB 1 CUTyPaH NPUCTYN Kog 6onecHrKa ca HAMKaLMjoM
3a HaflorpaaHOM rejcMejkep cmcTema 1 UICTOCTPaHOM BEHCKOM
OMNCTPYKLNjOM.

KrmbyuHe peun: Haporpaara nejcmMejkep crctema; BeHCKa on-
CTPYKLMja; MOTKOXKHO NpecTepHaiHO TYHenmpame
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