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Ventricular pacing from the coronary sinus of a
patient with a Fontan circulation

Abstract
Permanent pacing of the left ventricle transvenously paced from the coronary sinus
was achieved by transvenous implant- with a prototype bipolar steroid-eluting
ation of a steroid-eluting electrode into electrode.
the coronary sinus in a patient who had
undergone a Fontan operation. This
approach to endocardial pacemaker Case report
implantation is potentially of consider- A 20 year old man with double inlet left venable value in patients who do not have tricle and L-transposition developed complete
atrioventricular block after he had a modified
transvenous access to the right ventricle.
Fontan operation when he was 15. He
required a permanent pacemaker and had an
(Br HeartJ_ 1993;70:578-579)
epicardial system implanted. Within six weeks
the threshold had risen from 2 V to 10 V and
The presence of a Fontan circulation compli- both generator and epicardial lead were
cates ventricular pacing because there is no replaced. Two weeks later the threshold had
direct access to the ventricular mass from the risen from 1-1 to 8-1 V and he was being
systemic veins. Endocardial left ventricular paced intermittently. He was treated with a 5
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though technically possible carries a day course of oral steroids and remained well
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risk of systemic embolus and stroke. for 10 months. Because of a further rise in
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Epicardial pacing systems, despite their draw- threshold associated with failure to pace his
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dial system. This system failed after 16
with a Fontan circulation.
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We describe the case of a 21 year old man months when the lead fractured. When a new
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previous epicardial pacing systems. He was placements were tried until an acceptable
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threshold was found. Over the next month the
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threshold increased from 1 V to 8 V but then
5 April 1993.
stabilised. In March 1992 after only 2 years
and 8 months it became clear that the generator was reaching the end of its life. In view of
the previous difficulty in finding a suitable
epicardial site we elected to attempt transvenous pacing of the left ventricle through the
coronary sinus.
A 6 French bipolar temporary pacing wire
was passed into the right atrium through a 6
French sheath in the right subclavian vein.
Attempts to pace the ventricle from the atrioventricular junction were unsuccessful. When
attempts to manipulate the temporary wire
into the coronary sinus were unsuccessful a
right atrial angiogram was performed in the
anteroposterior projection to identify the
coronary sinus (fig 1). A 6 French Cobra
catheter (Cordis) was manipulated into the
distal coronary sinus over a 0 035 inch
Terumo guidewire. This was exchanged for a
7 French 45 centimetre curved biopsy sheath
(Cordis) through which the temporary bipolar
electrode was introduced into the distal coronary sinus and manipulated into the inferior
cardiac vein. Satisfactory pacing of the left
ventricle was achieved, with a threshold of 1-6
V. The temporary electrode was exchanged
for a prototype 6 French bipolar steroid-elutflow
anterograde
in
showing
atrial
anteroposterior
proection
angiogram
Figure I Right
ing coronary sinus lead (Medtronic). A final
into the pulmonary arteries and retrograde filling of the coronary sinus (open arrow) and
threshold of 2-7 V was obtained at a pulse
inferior cardiac vein (closed arrow).
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width of 0-5 ms and the electrode was connected to a rate-responsive generator sited
in a prepectoral pouch in a standard fashion
(fig 2). To prevent thrombosis of the coronary sinus the patient was anticoagulated
with warfarin. The threshold remained stable
in the four months since implantation.
Discussion
Late onset cardiac arrhythmias occur in up to
40% of patients after the Fontan operation.'
Between 2% and 16% of patients require a
permanent pacemaker at some stage.2A
The univentricular circulation of the
Fontan circulation poses particular problems
with regard to ventricular pacing. For ventricular endocardial pacing both retrograde
(through the aortic valve) or anterograde
(through the atrioventricular valve after atrial
septal puncture) approaches can be used.
These routes carry a risk of systemic
embolism and stroke. For this reason epicardial systems have found favour in this group
of patients despite problems with pacing
thresholds and the need for a thoracotomy. In
the Fontan circulation ventricular pacing
from the coronary sinus seems a logical alternative.5 A potential hazard of this approach is
coronary sinus thrombosis and for this reason
we elected to anticoagulate our patient.
Our case illustrates the problem of a
rapidly increasing pacing threshold that is
seen with epicardial systems. This results in

pacing failure or greatly reduced generator
life. Over a 5 year period our patient required
five separate pacing systems. Two failed
because of an increasing threshold, one
because of lead fracture, and a fourth reached
its end of life after only 2 years and 8 months
because of a persistently high threshold.
Widespread epicardial scarring made it
increasingly difficult to find a site with an
acceptable threshold.
Permanent pacing from the coronary sinus
in the Fontan circulation is a practical alternative to the established technique of epicardial pacing and has definite advantages over
other endocardial methods.
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Figure 2 Chest radiographs in posteroanteior (A) and lateral (B) projections, after successful ventricular pacing through the coronary sinus. The
redundant epicardial system is still in situ.

