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Transvenous lead placement and its pre-sternal tunneling to the contralateral side as a
solution for pacemaker system upgrade in case of the subclavian vein thrombosis
VYrpanma eaeKTpoie BEHCKUM ITyTEM U HeHO MpedaliBame Ha CYIPOTHY CTPaHY

NPECTEPHAIHUM TYHEIUPAHEM Kao pelliethe 3a O0JIECHUKE ca TPOMO030M TOTKJbYYHE BEHE U

noTpeObOM 3a HAJOTPATHOM IEjCMEjKEep CHCTeMa

SUMMARY

Introduction Chronic right ventricular pacing can
deteriorate cardiac function. Consequently, pacemaker
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 of the new lead for left
ventricle (LV) stimulation on the opposite side of the
previously implanted pacemaker and then by its
subcutaneous transfer to the old pocket.

Case Outline A 75-year-old male patient was
hospitalized due to planned pacemaker upgrade in
December 2015. Dual chamber pacemaker had been
implanted due to sinus node dysfunction in 2011.
During last 18 months he had been complained about
symptoms of heart failure. Upgrade to cardiac
resynchronization therapy (CRT) with new CRT-P
device was indicated due to LV dilatation with
ejection fraction decrease, clinical deterioration and
the presence of high percentage of ventricular pacing.
In October 2015, listed intervention was unsuccessful
due to total left subclavian vein thrombosis on the side
of previously implanted pacemaker. Anticoagulation
therapy was ordinated and the reevaluation was
postponed. During this hospitalization, venography
confirmed total left subclavian vein thrombosis despite
the anticoagulation therapy. It was decided to implant
a new LV lead on the right side and then to shift it,
subcutaneously, by pre-sternal tunneling,- to the
previous left prepectoral pocket. The intervention was
without complications... 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 implanted pacemaker, an indication for
system upgrade and ipsilateral vein obstruction.
Key | words: " pacemaker " system upgrade;
obstruction; subcutaneous pre-sternal tunnelling

vein

INTRODUCTION

CAXKETAK

YBon JlyrotpajHu MEjCUHT AECHE KOMOPE MOXKE OUTH
TIOBE3aH ca M0jaBOM cpuaHe ciabocTu. JemHa o Hape-
THHUX TEPaIdjCKUX MOTYNHOCTH je HaJorpajma Iejc-
MeEjKep CHCTEMa YIpaJloM JIOJaTHe eJNeKTpone 3a
crumynanyjy jese komope (JIK). OBa mHTCpBeHIIMja
MOJKe OUTH OTeXaHa 300T TpoMOO3e MPHUCTYIHE BEHE.
VY nuTepaTypu je ommcaH BpJIO Maik Opoj OosieCHWKA
KO KOjUX je OBaj mpoOjeM pemieH yrpaImboM eJeK-
Tpo-ne 3a crumyianujy JIK|ca cynpoTHe cTpaHe of
MPEeTXOAHO yrpaljeHOr mejcMejKepa W CYIMKyTaHUM
npebalrBameM 10 TPBOOUTHE JIOKE TejCMejKepa.
IIpuxa3 6osiecHuka Mymikapam crap 75 roguHa xoc-
MUTANN30BaH je neemopa 2015, roguHe 300r Hamor-
panme nejemejkepas ['ommae 2011, 3001 muc-¢pyHknmje
CHHYCHOT 4BOpa, UMIUIAHTHPAH je aHTUOpa-IUKapIHU
nejcMejkep ca JeBe crpane. JyHa 2014. mmao je mpBy
MaHupecTauujy cpuaHe cnabocT. 300r auiarauyje u
nana ejekuuone ¢pakmuje JIK, a npucytHor Bucokor
MPOLIEHTa KOMOPCKOT TejCHHTra, NHIUKOBAHA je HaIor-
panma cpyaHe pecHHXpOHM3auuje Tepamnuje Tum I1.
OxTo6Opa 2015. roauHe, MOKyIIaHa HHTEPBEHIIN]a HITjE
ycresa 300r UCTOCTpaHe MOTIyHe TPoMO03e MOTKIbY-
YHE BEHE M 3aloueTa je aHTHKOaryJaHTHA Teparwuja.
[TpunukoM mocienme xocnuTanuzanyje, ypahena Be-
HOTrpaduja je NOTBp/ANIIA ep3UCTUpabe TPoMOOo3e Jie-
BE MOTKJbYYHE BEHE TE€ je OJUTYYCHO Ja C& MMIUIAHTHPA
HOBa €JIEKTPOJa 32 CTUMYJIALIHjY JIeBE KOMOpE ca KOH-
TpanarepajHe, IeCHe CTpaHe, a Jia ce OHa IOTKOXHO,
NpecTepHATHUM TyHEJIUpameM, mpedaiy 10 MpeTxo-
HE JIOKe TejcMejkepa. MHTepBeHIja je mpoTekia 0e3
KOMIUIMKallMja, a [pBe KOHTpOJIe [oKasane Ccy
cTabmITHE MapaMeTpe TejcMejkep QyHKImje.
3akspyuak OBaj mpukas moTBphyje Aa je KoHTpaare-
pajiHa yrpajmba HOBe eNeKTPOJIC U BeHO IpedaliBambe
JI0 cTape MejCMEjKep JIOKE MOTKOXKHHUM, MpecTepHall-
HUM TYHEJIUpambeM, H3BOAJBUB U CHUTYpaH MPHCTYI
KoJ OOJeCHWKAa Ca WHAWKAIMjOM 3a HaJO0TPaamoM
NejcMEjKep CHUCTeMa W HCTOCTPAHOM  BEHCKOM
OTICTPYKITHjOM.

Kbyune peum: Hamorpaigma I€jcCMEJKEp CHCTEMA,
BEHCKa  OICTPYKIIMja; MOTKOXHO  IPECTEPHAIHO
TYHEIHpame

The extending the average length of life and the indications for pacemaker implantation, has led

to an increase in the number of implanted devices in the world and in our country [1]. Large

randomized trials demonstrated 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
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implantable cardioverter defibrillators (ICDs) or cardiac
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resynchronization therapy (CRT) devices increases. The main reasons are decrease in ejection fraction
of left ventricle and increase in NYHA class in patients with implanted antibradycardia pacemakers,
due to the consequences of chronic right ventricle pacing [3]. In the case of system upgrade, logical
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 presence of pacemaker leads can lead to venous
thrombosis. It is estimated that in 5-26% of the patients with a chronically implanted devices there is
a significantly obstructed or occluded respective vein [4,5]. In these patients, it is possible to: 1)
implant entire new pacemaker system on the opposite side, 2) implant LV epicardial lead via lateral
minithoracotomy, 3) implant only new lead on the opposite side, which will be transferred
subcutaneously, 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 literature.

CASE REPORT

A 75-year-old male patient was admitted to the Pacemaker Center in Clinical Center of Serbia
in December 2015 for pacemaker upgrade to CRT. The dual chamber pacemaker was implanted due
to sinus node dysfunction in our center in June 2011. Patient was. feeling better after pacemaker
implantation, he well tolerated effort and had no more dizziness. Preoperatively, LV ejection fraction
was 50% (according to Simpson) with LV end-diastolic volume of 110cm®. From July 2014 patient
has been complaining about low effort tolerance, peripheral edema and nocturnal shortness of breath.
Echocardiography that was performed in August 2014 revealed dilatative cardiomyopathy with
significantly decreased left ventricle ejection fraction (32% according to Simpson) and increased left
ventricle end-diastolic volume (190cm?®). 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, echocardiography was performed once
again and it confirmed low left ventricle ejection fraction (34% according to Simpson) with left
ventricle end-diastolic volume of 210cm®. During regular ambulatory pacemaker controls, normal
function of-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 to CRT was indicated but the patient postponed intervention due to personal reasons.

On December 2015, the attempt to upgrade pacemaker system to CRT-P 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 lead for coronary sinus on the left side, again, in two
months. In the next hospitalization, before re-intervention, digital subtraction angiography (DSA) 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 the left and to connect it with
the new CRT-P device in previous left prepectoral pocket. So, we implanted LV lead in the

posterolateral coronary sinus tributary, using technique of the right subclavian vein puncture. Then,

DOI: 10.2298/SARH160712060R Copyright © Serbian Medical Society



Srp Arh Celok Lek 2017 | Online First March 7, 2017 | DOI: 10.2298/SARH160712060R 4

we transferred the distal end of the lead subcutaneously, by pre-sternal tunneling, and connect 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 guidance of a trochar. Then, the trochar was removed

‘.'

Figure 1. Digital subtraction ~an‘giography. Figure 2. New CRT device.
and the lead was put into the chest tube. Finally, the tube was drawn out and lead was left at the side

of the pocket. The intervention was done under general endotracheal anesthesia:” Intraoperatively
measured parameters of the pacemaker function were stable. Postoperatively, there were no
complications, and patient was discharged on the first postoperative day in good condition. After one-
month and three-month follow-ups CRT control showed stable parameters, with no differences in
relation to those obtained during the intervention.

DISCUSSION

Many studies have confirmed the efficacy of CRT therapy in patients with symptomatic heart
failure, left ventricular dysfunction and wide QRS complex [6,7]. Therefore, it is important that every
patient in whom CRT is indicated achieve resynchronization. In order to reach that 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 has been described first by Belott in 1983 [8].
Since then, this technique has been sporadically described in literature. The only retrospective study
that evaluated the acute success, complication rates, long-term lead function and subject tolerability of
contralateral 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
structural defect and one patient reported discomfort related to the tunneled lead [5].

This approach, in regard to the other described, has significant advantages. In contrast to the
approach which involves the implantation of a new system on the opposite side, when it is necessary
to implant three new leads through the venous system, that significantly increases the risk of further

venous thrombosis and make the starting position for a new, possible, re-intervention significantly
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more difficult, in this case, only one new lead should be implanted. On the other hand, this
intervention takes less time than LV lead implantation via lateral minithoracotomy, and is followed by
a complete and quick recovery. Also, for an experienced operator this is not too demanding
intervention, but requires the use of specific tools.

It should be noted that the subcutaneously implanted leads are more susceptible to damage,
fracture. Also, unlike the implantation of the new pacemaker system on the opposite side, this is more
invasive intervention, done under general endotracheal anesthesia.

Presented case is specific due to the fact that the implantation of the left ventricle lead into the
coronary venous system was performed on the right side, that is more complicated approach [9]. More
common situation is that this technique is used when the device is on the right side ‘and-the upgrade
procedure is done by adding the left ventricle lead from the left side.

In summary, this case report confirms that contralateral lead placement and subcutaneous pre-
sternal tunnelling of the lead is feasible and safe approach in patients with chronically implanted
pacemaker, an indication for system upgrade, and ipsilateral vein obstruction.
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