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Pacemaker electrode implantation in patients with
persistent left superior vena cava
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Abstract
Four out of 661 consecutive patients with
permanent endocardial VVI pacing had
the pacing lead introduced through a
persistent left superior vena cava. It was
difficult to introduce the lead from the
right atrium into the right ventricle
because the tip of the lead tended to be
deflected away from the tricuspid orifice.
This difficulty was overcome by shaping
the lead into a pigtail with 3-4 cm wide
loop. This avoided the risk of entering a
branch of the coronary sinus in order to
reach the right atrium.
This technique made it easier to posi-

tion the lead in the right ventricular
apex. There were no complications in
these four patients during a mean follow
up of three years.

Placement of pacemaker electrodes can be
complicated by congenital anomalies of the
systemic superior veins, including a persistent
left superior vena cava with normal right
superior vena cava (a double system), a single
left superior vena cava, and absence of drain-
age by a superior vena cava.1
A persistent left superior vena cava arises

from the confluence of the left jugular and

Course of the pacemaker lead introduced through persistent left superior vena cava in
patient 4.

subclavian veins and passes down to enter the
right atrium through the coronary sinus. Such
an arrangement is seldom recognised on the
plain chest x ray but because of the unusual
course of a lead (figure) it becomes obvious on
the screen when a pacemaker lead is being
introduced. Once the right atrium is reached
through the coronary sinus further placement
of a lead in the right ventricle can be difficult
because the tip of the lead is deflected away
from the tricuspid orifice.

Patients and methods
Among 661 patients who had permanent
unipolar pacemaker (VVI) leads inserted from
a branch of the left subclavian vein between
January 1982 and July 1990 there were four
patients in whom the pacemaker lead was
introduced through the persistent left
superior vena cava (table). In all four the
unusual left-sided downward course taken by
the electrode lead during the procedure
alerted us to the presence of a persistent left
superior vena cava. We found that if we
reshaped the end of the stylet into the pigtail
configuration we were able to place the lead in
the right ventricle without difficulty.

In three of the four patients we also had to
change to a curved stylet before the tip of the
lead could be positioned in the right ven-
tricular apex. During a mean follow up of 35-2
months there were no complications.

Discussion
During fetal life the superior vena cava
develops from the right anterior and common
cardinal veins. The left anterior cardinal vein
becomes the proximal parts of the left internal
jugular and subclavian veins draining through
the anastomotic channel (left brachiocephalic
vein) into the superior vena cava. The left
common cardinal vein and distal left sinus
horn become the left superior vena cava
(draining to the coronary sinus) which nor-
mally regresses, its site being marked by the
oblique ligament and vein of Marshall. If this
process is interrupted a double caval system
develops. Other much rarer anomalies that
can affect pacemaker lead insertion include
single left persistent vena cava or even the
complete lack of superior caval drainage.'
Such anomalies are seldom found without
other congenital defects. For instance, the
estimated incidence of a double superior caval
system in the general population is 01%-
0-5% .2 3

Anomalies of the superior caval system can
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Details ofpatients with pacemaker leads implanted through a persistent left superior
vena cava

Age at Follow up
Patient implantation, sex Indicationfor pacing (mnth)* Outcome

1 63, F 2' AV block 22 Lost to follow up
2 73, M 3' AV block 49 Alive
3 76, F 2' AV block 16 Died, cause unknown
4 55, F SSS (sinus bradycardia) 54 Alive

*Mean 35-2 months.
AV, atrioventricular; SSS, sick sinus syndrome.

be diagnosed by conventional angiography, by
cross sectional echocardiography combined
with peripheral venous injection of contrast
medium,4 by intravenous digital subtraction
angiography,' by radionuclide angiography,6
and by magnetic resonance imaging.7
Attempts to define the anatomy of the

superior caval system before pacemaker
implantation are not routine because
anomalies are rare and because the most com-
monly encountered anomaly, a persistent left
superior vena cava, does not preclude success-

ful lead placement.
Many isolated cases have been reported and

Trigano reviewed 39 cases.' Experience
indicates that it is possible to introduce a
pacemaker lead into the right ventricle for
effective pacing in one chamber pacing"'0 and
dual chamber pacing"" and into the right
atrium for atrial pacing.'4
When the pacemaker lead enters the right

atrium through the persistent left superior
vena cava and the coronary sinus it often
forms a loop in the right atrium and then
enters the right ventricle. Rarely a lead may
reach the right ventricle without forming a

loop or enter a branch of the coronary sinus;
these two courses are sometimes difficult to
distinguish in the anterior-posterior view.'
Fortunately, ventricular pacing (usually from
a branch of the coronary sinus) and atrial
pacing (from the distal coronary sinus)'516
seem to be safe long term procedures.
Appropriate curving of a stylet, for instance
into a pigtail loop 3-4 cm wide but without
complete "closing" of a loop, as in our cases,
facilitated insertion of a lead to the right
ventricle by directing the lead into the tri-
cuspid orifice.

It is important to know the technique of
implanting a pacing lead through the persis-

tent left superior vena cava because in patients
with a single left superior vena cava the only
alternative is the transthoracic approach with
all its inherent risks. The transthoracic
approach seems to be mandatory only in those
very rare cases of a single persistent left
superior vena cava draining to the left
atrium.'7 Such a case has not been so far
described in connection with pacemaker lead
implantation. There is no need to use active
fixation leads with screw-in or pinch-in tips.
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