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CASE REPORT

Systemic venous atrium stimulation in transvenous pacing
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Abstract

We present the case of a young woman corrected with
a Mustard procedure undergoing successful transve-
nous double chamber pacemaker implantation with the
atrial lead placed in the systemic venous channel. The
case presented demonstrates that, when the systemic
venous atrium is separate from the left atrial append-
age, the lead can be easily and safely placed in the
systemic venous left atrium gaining satisfactory sens-
ing and pacing thresholds despite consisting partially of
pericardial tissue.
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Core tip: Disturbances of rhythm in patients undergoing
Mustard Procedure are common and they often require
implantation of a permanent pacemaker with the atrial
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lead usually screwed into the left atrial appendage. The
case presented demonstrates that, when the systemic
venous atrium is separate from the left atrial append-
age, the lead can be easily and safely placed in the
systemic venous left atrium gaining satisfactory sens-
ing and pacing thresholds despite consisting partially of
pericardial tissue.
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INTRODUCTION

The mustard operation (MO)" was a well-established
method to correct the transposition of the great arteries
before being superseded, in the recent years, by anatomic
repair, the so called arterial switch operation™”. The pro-
cedure employs a pericardial baffle to change the direc-
tion of the blood flow from the systemic venous return
to the left ventricle-and pulmonaty venous teturn to the
right ventricle!".

Disturbances of rhythm and conduction in patients
[4-6]

undergoing MO-have been the focus of many studies
Occasionally a permanent pacemaker is needed especially
for patients with symptomatic sick sinus syndrome.

Usually one electrode is put in the apex of the ana-
tomic left (subpulmonary) ventricle and the atrial lead is
fixed into the left atrial appendage!.

Nonetheless, if the the systemic venous atrium does
not include the left atrial appendage it is impossible to
screw the atrial lead into the left atrial appendage. In
addition, it is questionable whether, positioning the elec-
trode in the systemic venous atrium, sensing capabilities
are inadequate as the neo-atrium consists partially of
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Figure 1 Apical 4-chamber view. A: The Mustard procedure employs a pericardial baffle to direct systemic venous return to the left ventricle and pulmonary venous
return to the right ventricle; B: With color Doppler. The deoxygenated blood from the vena cavae is directed to the mitral valve and and thence into the left ventricle
which is the pumping ventricle for the pulmonary artery and the pulmonary circulation. LV: Left ventricle; RV: Right ventricle.

Figure 2 Chest X-ray. A: Antero-posterior chest X-ray after pacemaker implantation to confirm the position of the pacemaker leads. The ventricular lead is situated
in the anatomic left ventricle, and the atrial lead in the systemic venous baffle; B: Lateral chest X-ray after pacemaker implantation to confirm the position of the pace-
maker leads In this patient the left atrial appendage was kept outside of venous tissue therefore the atrial lead was inserted and screwed into the systemic venous

channel and a loop was created.

pericardial tissue and whether the electrode remains in
the correct position.

We present the case of a young woman corrected
with a Mustard procedure undergoing successful transve-
nous double chamber pacemaker implantation with the
atrial lead placed in the systemic venous channel.

CASE REPORT

A 32-year-old female was born with a transposition of
the great arteries (TGA), a large defect of the ventricular
septum and a persistent ductus. At six months old-she
had a2 MO which involved closutre of the defect of the
ventricular septum and ductus arteriosus.

After the operation, she showed no symptoms at
regular outpatient clinics. Nonetheless, 31 years after the
MO she experienced dizziness, progressive tiredness, and
shortness of breath. Echocardiography revealed a good
left and right ventricular function (Figure 1).

With Holter monitoring we observed periods of
atrioventricular junctional escape rhythm, high degree of
atrioventricular block and pauses of up to 5.4 s. Indica-
tion was given for a pacemaker implantation. Due to the
dizzy spells caused by sinus node dysfunction in addition
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to atrioventricular conduction disturbances, the patient
was subjected to a transvenous double chamber pace-
maker implantation. Through the left cephalic vein an
active-fixation electrode was introduced and placed in the
apex of the anatomic left (subpulmonary) ventricle. Sat-
isfactory values of sensing (8 mV) and pacing thresholds
(0.5 mV) were gained without diaphragmatic stimulation.

In this patient the left atrial appendage was kept out-
side of venous tissue and therefore the passive-fixation
atrial lead was inserted into the systemic venous channel
and a loop was created.

Sensing and pacing thresholds were 1 mV and 2 V
per 0.5 ms respectively. Post-procedural X-ray confirmed
adequate positioning of the leads (Figure 2). The patient
was discharged after an uneventful postoperative course.

At the 5-year follow up the leads were still in the cot-
rect position and sensing and pacing values were not sub-
ject to change. The woman was asymptomatic in sinus
rhythm with a regular ventricular activation driven from
the atrium.

DISCUSSION

TGA accounts for 5% to 7% of all congenital heart
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Table 1 Potential technical and procedure-related compl-

ications of pacing following Mustard procedure

Complications

Lead dislodgement

Lead positioning

Abnormal anatomy post surgery

Spontaneous systemic venous baffle and venous obstruction
Systemic venous baffle and venous obstruction after lead insertion
Ventricular rhythm disturbances

Pacing thresholds, pacing impedance and sensing inadequate measur-
ments or variations

System erosion/infection

Endocarditis risk

Paradoxical thromboembolic events

anomalies”. The surgical repairs for TGA were first

introduced by Senning in 1959; Mustard modified this
technique in 1964",

At the moment an anatomical correction is the most
extensively used procedure; and the arterial switch has
largely taken the place of the atrial switch procedure.
Nonetheless late development of both atrial arrhythmias
are well recognized late complications of atrial baffle sur-
gery[“’11J (Table 1).

Intra-atrial re-entrant tachycardia is the most com-
mon arrhythmia found among these patients, which has
been associated with development of heart failure and
death™”.

In particular, causes of arrhythmias after the Mustard
repair include™*": (1) damage during surgery to the
sinus node or sinus node artery; (2) break of intra-atrial
conduction by interruption of internodal pathways; and
(3) intraoperative damage to atrioventricular (AV) node
conduction tissue.

Pacemaker implantation is indicated for patients af-
ter MO who have 2 HR < 30 beats/min, Stokes-Adams
episodes, patients requiring pharmacological therapy for
tachyarrhythmias, or those with a poor systemic ven-
tricular function and bradycardiam’]sj. In addition, some
MO patients require pacemaker implantation for sinus
node dysfunction, AV block, in order to permit medical
therapy of tachyarrhythmias or as an anti-tachycardia
therapy"”.

Pacemaker implantation in this setting can be techni-
cally challenging because of the complex anatomy[17J and
the possibility of complications such as systemic venous
baffle obstruction or left innominate vein, right/left sub-
clavian vein obstruction”. Therefore, the determination
of the exact vascular anatomy is mandatory to decide the
most suitable position for placing the leads.

In this regard echocardiography, venography or intra-
venous digital subtraction angiography before implanta-
tion may be of great help in studying the anatomy struc-
tural variations before pacemaker implantation.

However, usually one electrode is placed in the apex
of the anatomic left (subpulmonary) ventricle-and the
atrial lead is fixed to the left atrial appendagem. Berul er
al” suggests, in the postoperative Mustard procedure,
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that the superior aspect of the systemic venous-left atri-
um is the most optimal location.

Nonetheless, when left atrial appendage is not in place
or it is not included into the systemic venous atrium, it is
impossible to screw the atrial lead into the left atrial ap-
pendage. The electrode may be positioned in the systemic
venous atrium but, as it consists partially of pericardial
tissue, there are concerns associated with obtaining sub-
optimal sensing and pacing thresholds and, despite this,
there are no studies addressing the feasibility and efficacy
of transvenous leads implanted into the pericardial baffle.

We present the case of a 32-year-old female undergo-
ing a Mustard operation at six months of age who had
transvenous double chamber pacemaker implantation
because of high-degree atrioventricular block.

The ventricular electrode was placed in its usual po-
sition in the apex of the anatomic left (subpulmonary)
ventricle avoiding creating a loop in this location which
can be a substrate for ventricular ectopic beats'”. In con-
trast, since the left atrial appendage was outside the sys-
temic venous atrium, it was impossible to place the lead
into the left auricular appendix. Therefore, the attial lead
was positioned in the systemic venous channel and a pas-
sive fixation pacing was chosen to avoid pericardial baffle
damage. Nonetheless, the use of passive-fixation pacing
may lead to electrode dislodgement and this risk is raised
by the absence of trabecular structures in the systemic
venous channel differently from the left atrial appendage.
Therefore, to prevent lead dislodgement, we created an
electrode loop in the tube-like systemic venous channel.

At the end of the procedure sensing and pacing
thresholds were adequate and, after 5 years, leads were
still in the correct position with unchanged sensing and
pacing thresholds.

In conclusion, the case of our patient demonstrates
that in patients after Mustard repair, when the left atrial
appendage in not reachable for surgical or anatomical
reasons, the lead can be easily and safely placed in the sys-
temic venous left atrium gaining satisfactory sensing and

pacing thresholds and with no risk of lead dislodgement.
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Case characteristics

A 32-year-old female born with a transposition of the great arteries (TGA), a
large ventricular septal defect and a patent ductus arteriosus who underwent a
mustard operation (MO) at six months of age.

Clinical diagnosis

Progressive fatigue and dizziness and shortness of breath 31 years after her
operation.

Differential diagnosis

Mobitz I second-degree atrioventricular (AV) block from Mobitz II second-de-
gree AV block, as well as Mobitz II second-degree AV block from third-degree
AV block.
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Imaging diagnosis

Echocardiography, venography or intravenous digital subtraction angiography

prior to implantation may be of great help in studying the anatomy structural 8
variations before pacemaker implantation.

Pathological diagnosis

Holter monitoring showed episodes of atrioventricular junctional escape rhythm
and high degree atrioventricular block.

Treatment

Indication was given for a pacemaker implantation.

Related reports

Some MO patients require pacemaker implantation for sinus node dysfunction,

AV block, to permit medical therapy of tachyarrhythmias or as anti tachycardia

therapy. 10

Term explanation

Mustard Operation is surgical treatment of TGA nowadays an anatomical cor-
rection is more preferred and this arterial switch procedure has largely replaced
MO.

Experiences and lessons 1
The case presented demonstrates that, when the left atrial appendage is not
included into the systemic venous atrium, the lead can be easily and safely
placed in the systemic venous left atrium gaining satisfactory sensing and pac-
ing thresholds despite it consists partially of pericardial tissue. 12
Peer review
A well-written case report merits consideration for publication as it describes a
novel idea for permanent pacing in a patient with Mustard procedure.
13
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