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INTRODUCTION

Persistent left superior vena cava (PLSVC) 
represents a congenital vascular defect of the 
venous system. Regarding the way of joining 
PLSVC to the heart, two anatomic varieties are 
described: 1) PLSVC joins the right atrium over 
the dilated coronary sinus (CS); this variation 
is seen in 90% of patients; and 2) other varia-
tions mean joining PLSVC to the left atrium. 
These were described in two ways: joining to 
CS, which has a wall defect and thus commu-
nicates with the left atrium, and joining directly 
into the upper part of the left atrium, between 
the upper left pulmonary vein and left atrial 
appendage. This anomaly is always joined by 
other congenital heart defects [1].

CASE REPORT

Our patient was a 76-year-old male. DDD pace-
maker implantation was indicated due to sinus 
node disease manifested as sinus bradycardia 
accompanied by syncope. A right chamber 
approach by left cephalic vein was tried. This 
was impossible because standard endocardial 
lead (SJM Isoflex S 1646T, bipolar lead, 58 cm 
in length, body diameter 7 French) was too 
short for this patient. An alternative method of 
pacing through the CS was considered. Contrast 
venography was performed and the branches of 

SUMMARY
Introduction Persistent left superior vena cava represents a congenital vascular defect of the venous 
system, which often makes standard 58 cm endocardial lead placement impossible.
Case Outline A right chamber approach by the left cephalic vein was tried. This was impossible because 
standard endocardial lead (SJM Isoflex S 1646T, bipolar lead, 58 cm in length, body diameter 7 French) 
was too short for this patient. A unipolar lead for coronary sinus (Medtronic ATTEIN 4193-88), 88 cm in 
length, body diameter 4 French, was placed in the posterior branch of the coronary sinus. With such 
positioning of the lead, a VVI pacemaker pacing was enabled. The operation lasted for 48 minutes, and 
the time of total X-ray exposure was 9.6 minutes. The values that were achieved were: threshold 0.3 V, 
pulse width 0.37 ms, maximum R 22.55 mV. Ten months after the implantation, the values were: thresh-
old 0.3 V, maximum R 28.8 mV.
Conclusion Persistent left superior vena cava in some cases makes standard 58 cm endocardial lead 
placement impossible due to its joining to the right atrium over the dilated coronary sinus. Coronary 
sinus lead placement in the posterior or lateral coronary sinus branch represents an acceptable alter-
native approach for pacemaker lead placement in these patients.
Keywords: persistent left superior vena cava; coronary sinus; ventricular lead

Correspondence to:

Vladimir MITOV

Pacemaker Department, 

Medical Centre of Zaječar, 

Rasadnicka bb, 

19000 Zaječar, Serbia

mitov@ptt.rs

Figure 1. PA chest radiography: venography-coronary 
sinus (posterior and lateral branch)

CS were visualized (Figure 1). A unipolar lead 
for coronary sinus (Medtronic ATTEIN 4193-
88), 88 cm in length, body diameter 4 French, 
was placed in posterior branch of CS (Figure 2). 
The values that were achieved were: threshold 
0.3 V, pulse width 0.37 ms, maximum R – 22.55 
mV. With such positioning of the lead, a VVI 
pacemaker SJM Regency SC + model: 2402L 
pacing was enabled (Figure 3). The decision 
to go with VVI instead of DDD pacing system 
was made due to an anatomic anomaly and the 
age of the patient. The operation lasted for 48 
minutes, and the time of total X-ray exposure 
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was 9.6 minutes. By the total time of X-ray exposure, we 
account for the times taken attempt for standard ventric-
ular lead placement, for venography, as well for lead impla-
tation into the CS. Ten months after the implantation, the 
values were: threshold 0.3 V, maximum R 28.8 mV.

DISCUSSION

Overall incidence of PLSVC is 0.30 to 0.50% in general 
population and 4% of those having congenital defects [2, 
3]. The incidence is similar in patients that need pacemaker 
therapy, 0.47% [4]. According to data from The National 
Referral register of Pacemaker centre in Clinical Centre of 
Serbia, its incidence is 0.20-0.30% per year.

Due to tortuous defect in PLSVC, the placement of 
standard endocardial lead in the right ventricle is some-
times very difficult or impossible. Dual chamber, multi 
site or ICD implantation represents a special challenge in 
those cases [5, 6].

There are several ways of lead placement depicted in 
such cases, such as: Worley’s sheet, open J-loop, when the 
lead is guided towards the tricuspid valve by the stylet 
in an anteroinferior way [7]; lead placement in the right 
atrial appendage with adequate pacing parameters [8]. 

Also, some good experience is gathered with active fixa-
tion electrodes [4, 9].

Due to the unsuccessful attempt of placing the endo-
cardial lead into the right ventricle, we used an alternative 
approach, by placing it to an atypical place. In PLSVC, the 
approach to the right ventricle is difficult and in some 90% 
of the patients it joins the heart over the dilated coronary 
sinus. Placing the electrode in some of the branches of the 
CS represents a simple and adequate solution. The time 
needed for pacemaker implantation and thus for radia-
tion exposure of the patient and staff is reduced to a stan-
dard time needed for usual lead placement into the right 
ventricle. We are presenting the combination of CS elec-
trode and a VVI pacemaker.

CONCLUSION

Persistent left superior vena cava in some cases makes 
standard 58 cm endocardial lead placement impossible 
due to its joining to the right atrium over the dilated coro-
nary sinus. Coronary sinus lead placement in the poste-
rior or lateral coronary sinus branch represents an accept-
able alternative approach for pacemaker lead placement 
in these patients.

Figure 2. PA chest radiography: lead in coronary sinus (posterior 
branch)

Figure 3. PA chest radiography: lead in coronary sinus and VVI pa-
cemaker
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KRATAK SADRŽAJ
Uvod Per zi stent na le va gorwa šupqa vena (ve na ca va su per i or) 
je kon ge ni tal na ano ma li ja ven skog si ste ma zbog ko je je če sto 
ne mo gu će po sta vi ti stan dard nu en do kar di jal nu pejs mej ker-
elek tro du od 58 cm.
Pri kaz bo le sni ka Punk ci jom le ve ve ne sup kla vi je po ku ša-
no je pla si ra we elek tro de u de snu ko mo ru. Po ka za lo se da to 
ni je bi lo mo gu će jer je stan dard na en do kar di jal na ko mor ska 
dvo po lar na elek tro da (SJM Iso flex S 1646T, du ži ne 58 cm, de-
bqi ne 7 F) bi la krat ka za ovu pro ce du ru. Jed no po lar na elek-
tro da za ko ro nar ni si nus (Med tro nic AT TEIN 4193-88, du ži ne 
88 cm, de bqi ne 4 F) pla si ra na je u po ste ri or nu gra nu ko ro-
nar nog si nu sa. Ova kvim po lo ža jem elek tro de omo gu ćen je 
pej sing VVI pejs mej ke rom. Ope ra ci ja je tra ja la 48 mi nu ta, a 

vre me ukup ne eks po zi ci je rend gen skom zra če wu bi lo je 9,6 
mi nu ta. Na kon im plan ta ci je iz me re ni su prag od 0,3 V, puls-
na ši ri na od 0,37 ms i mak si mal ni iz me re ni R od 22,55 mV. 
De set me se ci ka sni je prag je bio 0,3 V, a mak si mal ni iz me re-
ni R 28,8 mV.
Za kqu čak Per zi stent na le va gorwa šupqa ve na, ko ja se uli-
va u de snu pret ko mo ru pre ko di la ti ra nog ko ro nar nog si nu-
sa, u ne kim slu ča je vi ma one mo gu ća va pri me nu stan dard nih 
en do kar di jal nih pejs mej ker-elek tro da od 58 cm. Pri me na 
elek tro de za ko ro nar ni si nus i we no pla si ra we u po ste ri-
or nu ili la te ral nu gra nu ko ro nar nog si nu sa je pri hva tqiv 
al ter na tiv ni pri stup pejs mej ker-te ra pi je.
Kquč ne re či: per zi stent na le va gorwa šupqa ve na; ko ro-
nar ni si nus; ven tri ku lar na elek tro da
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