
C
ongenital abnormalities of the great vessels are un-

common but important causes of pacemaker elec-

trode instability, and persistent left superior vena cava

(PLSVC) emptying into the coronary sinus is the most

common of these.1 It is possible to introduce a pace-

maker lead into the right ventricle for single ventricular

pacing.2,3 However, successful dual-chamber pacemaker

implantation is rare, owing to difficulties in accessing

the right atrial appendage and in achieving a stable elec-

trode position. In reviewing the literature, we found that

less than ten cases have been reported worldwide.4-10 In

this report, we describe the successful implantation of a

dual-chamber pacing system via a PLSVC using pas-

sive-fixation leads in both the right atrium and right ven-

tricle, which obtained stable long-term pacing and sens-

ing. To the best of our knowledge, this is the first report

of a successful transvenous dual-chamber pacemaker

implantation through this approach in Taiwan.11,12

CASE REPORT

A 76-year-old man was admitted because of recur-

rent dizziness, fatigue, and exertional dyspnea occur-

ring over 1 month. He had visited another hospital two

days prior to admission, where a 24-hour Holter record-

ing had revealed intermittent sinus bradycardia down to

26 beats/min, with junctional escape rhythm and fre-

quent pauses of up to 2.7 seconds. A permanent

dual-chamber pacemaker, Synchrony III 2028L (Pace-

setter Systems, Sylmar, CA, USA), was implanted on

June 26th, 1998. The incision was made in the left pec-

toral region, and the left cephalic vein was isolated. A

bipolar ventricular electrode lead (Pacesetter, Mem-

brane E 1450T-58cm, Sweden) was introduced via the

left cephalic vein first. Then we made a left subclavian

vein puncture, and a bipolar atrial J-lead (Pacesetter,

Membrane E 1420T-52cm, Sweden) was inserted. Flu-

oroscopy during implantation revealed that both pacing

catheters followed an abnormal course along the left

border of the thoracic spine and entered the right atrium

after passing through the coronary sinus. We used the

wide loop technique reported by Hsiao et al.12 to form a

loop in the right atrium, and successfully advanced the

ventricular lead into the right ventricular apex. A stable

ventricular pacing threshold of 0.5V was obtained with
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Case Report

Implantation of a Passive Fixation Dual

Chamber Pacemaker in a Patient with

Persistent Left Superior Vena Cava

Electrode instability and displacement have been reported in patients who underwent

pacemaker implantation via persistent left superior vena cava. An active-fixation

system, and sometimes epicardial pacing, is necessary to maintain pacing stability.

We report the case of a 76-year-old man with a left superior vena cava who required

dual-chamber permanent pacing. Passive-fixation atrial and ventricular leads were

successfully inserted and produced good long-term pacing and sensing. To the best of

our knowledge, this is the first reported case of implantation of a dual-chamber pace-

maker via persistent left superior vena cava in Taiwan.
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the tined lead tip located in the antero-apical part of the

right ventricle. Ventricular pacing impedance was 560

ohms, and R-wave amplitude was 12 mV. The atrial

lead positioning was done with the stylet slightly

curved so that the “J-shaped” atrial lead could reach the

interatrial septum; it was then fixed passively without

much difficulty. Atrial pacing threshold was 0.7 V, pac-

ing impedance was 620 ohms, and P-wave amplitude

was 5.0 mV. The post-procedure electrocardiogram and

chest radiography (Fig. 1) confirmed normal pace-

maker function and stable electrode lead positions. We

reviewed the preoperative chest X-ray film, which

showed a crescentic shadow between the aortic arch

and the middle third of the left clavicle. However, the

patient’s preoperative echocardiographic study did not

show any significant abnormal findings.

The patient has been doing well for 45 months as of

this writing, and no displacement of the pacing leads or

malfunctioning of the pacemaker has been demon-

strated. Anticoagulation therapy using warfarin has

been continued to prevent thrombo-embolic complica-

tions.

DISCUSSION

PLSVC, with or without right superior vena cava

(RSVC), occurs in approximately 0.5% of the popula-

tion, and is usually discovered incidentally and during

pacemaker implantation procedures.6 Zerbe et al. re-

ported that 4 out of 661 consecutive patients with perma-

nent endocardial VVI pacing had the pacing lead intro-

duced through a PLSVC.3 Identification of this anomaly

is important because it may complicate proper position-

ing of an endocardial electrode during implantation;

sometimes epicardial pacing is necessary.6,13 If a PLSVC

has been identified before implantation, the presence or

absence of a RSVC will probably be known. A RSVC

would present an easier approach and would therefore be

preferred, unless there was a strong reason to avoid oper-

ating on the patient’s dominant right side. More com-

monly, a PLSVC will be discovered unexpectedly at the

time of implantation. At this point, the operator should

proceed rather than abort the procedure. An assessment

of the route of the PLSVC with intraoperative veno-

graphy may prove helpful.11 Even if placement through
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Fig. 1. The post-procedure chest radiography showed the ventricular lead tip located in the antero-apical part of the right ven-
tricle and the atrial lead located at the interatrial septum. Both pacing catheters followed an abnormal course along the left bor-
der of the thoracic spine and entered the right heart chambers after passing through the coronary sinus.



the PLSVC fails, one should not incise the right sub-

clavian area before ascertaining presence of a RSVC by

means of venography or percutaneous catheter passage.

If a RSVC is absent or diminutive, an epicardial route is

then the only alternative.4

The presence of PLSVC may be suspected from the

examination of a chest X-ray film and diagnosed by echo-

cardiography or cardiac catheterization.12,14,15 On chest

X-ray, it may present a widening of aortic shadow,

paramedian bulging, paramedian strip, and crescentic

shadow between the aortic arch and the middle third of

the clavicle;12 a dilated coronary sinus on two-dimen-

sional echocardiography also indicates the possible pres-

ence of a PLSVC.14 However, not all patients with

PLSVC have such findings, and only 68% of patients

have been diagnosed successfully with transthoracic

two-dimensional echocardiography.15 It is suggested that

two-dimensional echocardiography, when combined with

peripheral venous injection of contrast medium, will re-

liably demonstrate such an anomaly, and thus provides

important information before pacemaker implantation.16

Our case presented a crescentic shadow between the aor-

tic arch and middle third of the clavicle in his chest

X-ray, but the echocardiographic study did not have any

significant findings, so we did not perform contrast

echocardiographic study on him. We discovered the

PLSVC unexpectedly during the operation.

When the pacemaker lead enters the right atrium

through a PLSVC and the coronary sinus, it often forms a

loop in the right atrium and then enters the right ventri-

cle. Rarely, a lead may reach the right ventricle without

forming a loop.7 Ramsdale et al. did not recommend

atrial loop formation, and considered that it might give

rise to lead instability.17 However, most operators,3,4,8,12

including us, believe that the right atrial loop should re-

main to prevent dislodging forces. Different techniques3,

6,12 have been proposed to advance the ventricular pacing

lead in patients with PLSVC, and appropriate looping of

a stylet can facilitate insertion of a lead to the right ven-

tricle by directing the lead into the tricuspid orifice.3,12

Usually, the atrial lead can also be positioned satisfacto-

rily at the interatrial septum,4 in the right atrial append-

age,5 anterior wall9 or lower right atrium,11 using an ap-

propriately curved stylet and various maneuvers.

The proper choice of electrode has also been contro-

versial. Traditionally, active-fixation leads have been

recommended to prevent the instability induced by the

strange course of the electrodes, and this has been re-

ported to produce excellent long-term ventricular pacing

and sensing.8,9,18 However, several authors have reported

that stable ventricular pacing can easily be obtained with

the use of modern, passively-fixed tined or wedge flange

leads.3,6,7,12 As for the atrial lead, some operators prefer

active-fixation systems to reduce the risk of dislodgment

and to allow for more choice of suitable sites for stable

function than passive-fixation leads allow.7,9,19 However,

this has also been challenged by other authors who have

reported excellent long-term results using passive-fix-

ation leads.4,6,8,11

In our case, we used the wide loop technique re-

ported by Hsiao et al.12 to form a loop in the right atrium,

and successfully advanced the passive-fixation ventricu-

lar lead in the right ventricular apex. For atrial pacing, a

“J-shaped” atrial lead was used and passively fixed in the

interatrial septum without much difficulty. Despite the

known difficulties of using PLSVC as venous access, it

was not as difficult as we had imagined it would be to

successfully implant passive-fixation atrial and ventricu-

lar leads through this approach. As of the writing of this

report, the patient has been followed for 45 months and is

still without symptoms; an electrocardiogram and chest

X-ray film confirm normal pacemaker function and sta-

ble electrode positions. Considering that the use of ac-

tive-fixation leads is not without danger,10 and that there

is no good evidence that the cause of the electrode dis-

placement is the abnormal anatomy by itself, we endorse

the use of both atrial and ventricular passive-fixation

leads as a first choice in patients with PLSVC. Only

when difficulty is encountered in obtaining or maintain-

ing a stable electrode position should the electrode be ac-

tively fixed or an epicardial pacemaker implanted.
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