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Screw-in Atrial Lead in a Sick Sinus Syndrome Patient
with Anomalous Inferior Vena Cava
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SUMMARY

Anomalous inferior vena cava without intracardiac anomaly is an unusual condition,
Herein, we report a 48-year-old female with left-sided inferior vena cava and azygous
continuation, accompanied by sick sinus syndrome. This anomaliy resulted in difficulty in
implanting a traditionat hook-on atrial lead. Atrial lead dislodgment occurred repeatedly
soon after implanting the pacemaker because of an anomalous zygous vein draining into
the superior vena cava, making a giant connection with the right atrium, thus eliminating
the space of the atrial appendage for lead lodgment. Finally, we atternpted to utilize a
screw-in atrial lead in this patient and she is curgently doing well. We therefore suggest
that a screw-in atrial lead should be taken into account for such patients in order to obtain
a stable fixation. (Jpn Heart J 2001; 42: 639-644)
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ANOMALOUS inferior vena cava is an unusual malformation with a frequency
of about 1.3 percent of all venous malformations.” This anomaly of the inferior
vena cava produces no symptoms by itself. However, it is often associated with
some intracardiac anomalies and rhythm disorders.>* Herein, we report a patient
with an anomalous inferior vena cava and sick sinus syndrome. Difficulties were
encountered in implanting a permanent pacemaker probably because of an anom-
alous venous return. Implantation of an AAIR permanent pacemaker with a tradi-
tional hook-on atrial lead was attempted twice but failed both times due to lead
dislodgment. The pacemaker was later successfully implanted with a screw-in
atrial lead.

CASE REPORT

A 48B-year-old female patient was well except for a 10-year history of
asymptomatic bradycardia. She was admitted to our hospital for progressive dys-
pnea, dizziness and near syncope for one month. On admission, her blood pres-
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sure was 122/60 mmHg with a regular pulse rate of 35 beats/min. A grade 2/6
ejection systolic murmur was noted at the aortic area. An electrocardiogram
showed marked sinus bradycardia. Holter showed a long sinus pause >3 seconds.
Chest x-rays revealed a normal heart size with an azygous knob on the right mar-
gin of the cardiac sithouette. Asymptomatic sinus bradycardia and sinus pause
with junctional rhythm developed during a treadmill exercise test. The echocar-
diogram failed to show significant abnormalities in the cardiac chambers. During
electrophysiologic study, we found the excursion of the catheter in the area of the
right atrium was restricted. Venography showed a left-sided inferior vena cava
(Figure 1A) draining into an engorged azygous vein in the low thorax region and
then into the superior vena cava. Of note, the connection between the superior
vena cava and right atrium was dilated (Figure 1B). The right atrial pressure was
within normal range. Sinus node recovery time obtained from an overdrive sup-
pression test was prolonged to 4.38 seconds after rapid pacing at a pacing cycle
length of 450 msec. AV node function was normal. Initially, an AAIR pacemaker
with a traditional steroid eluting, tined, hook-on bipolar atrial endocardial lead
(CapSure Z 5534-53 cm; Medtronic; Minneapolis, MN) was implanted via the
left subclavian approach uneventfully on June 11, 1999 (Figure 2A). However,
lead dislodgment was noted soon thereafter when the surgeon was suturing the

Figure 1 A: Venogmm (posiero-antevior view) showing @ ‘eft-sided inferior vena cava. B: Venogram (lateral view) from an
enlarged azygous vein showing typical “candy canc™ appearance of the anomalous venous pathway. Please note the markedly
dilated connection of the superior vena cava and right atrium (between srrows).
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wound. The atrial lead was then re-implanted the same day. The atrial-pacing
threshold was 0.6 V, pacing impedance was 844 ochms, and P wave amplitude was
3.2 mV upon initial measurement. A generator was then connected, and the ECG
showed normal single-chamber AAIR pacing. Unfortunately, recurrent lead dis-
lodgment was observed the next day. Since the atrial lead dislodged twice, prob-
ably because of anomalous azygous vein drainage into the superior vena cava
making a giant connection with the right atrium, we decided to use a screw-in
atrial lead (CapSureFix 4568-53 cm: Medtronic) for better fixation on June 14,
1999 (Figure 2B). Atrial pacing threshold was 0.8 V, pacing impedance was 412
ohms, and the P wave amplitude was 2.6 mV. Computed tomography of the chest
and abdomen showed the viscera in a normal position except for a left-sided infe-
rior vena cava draining into an azygous vein in the lower thorax, then onto the
superior vena cava (Figure 3A). Although this is usuailly accompanied by another
malformation, there are no abnormalities in the shape or number of the spleen,
liver, and kidneys. The patient was discharged several days later after an ECG
showing appropriate single-chamber AAIR pacing. During the follow-up period,
her pacemaker function was adequate. A recent transesophageal echogram
revealed the atrial lead is sitting securely at the shallow appendage (Figure 3B).

Figure 1 A: A wadiiional hook-on lead was used inmtially. B: An endocardial screw-in atrial lead was then lacer
implanted.
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Figure 3 A: Computed tomogram ol the chest showing left inserior vena casa (xmall arrowhead)
draining inio the enlarged aspons tange arrowhead) in the luser thoras. B Transesophageul
echogram showing the arial screv-m lead sivng seearely an the shallos rrgbl sl appendage
(arrow). LA, lefi arrivm: RA. night atrium,

DASCUSSION

Anomalous inferior vena cava with azygous continuation in individuals
without cardiac defects is rarely encountered. An increasing number of recent
cases have been detected by anomalous passage of the catheter during right heant

-ttt



Yul 42
No § SICK SINUS SYNDROME WITH LEFT INFERIOR VENA CAVA 643

catheterization. Embryologically, the inferior vena cava originates from the
fusion and alteration of components of several different primitive venous path-
ways. Even though there may be some variants, basically, there are two types,
those with azygous continuation and those with hemi-azygous continuation.”
Anomalous inferior vena cava with azygous or hemi-azygous continuation is best
interpreted as an interruption or failure of the fusion of the hepatic and prerenal
segments of the inferior vena cava, combined with the persistence of either the
right lumbar azygous vein or the left lumbar hemi-azygous vein. In our case, the
patient had a persistent left inferior vena cava with drainage to the enlarged azy-
gous vein and then onto the right superior vena cava.

Anomalous inferior vena cava is known to frequently accompany various
rhythm disorders. However, only a few cases have been reported.” Kakura, et
al® suggested that the pacemaker cells do not differentiate during the process of
development and produce hypoplastic sinus nodes, resulting in sick sinus syn-
drome. Congenital abnormal systemic venous retumn, such as a persistent left
superior vena cava draining into the coronary sinus, has been implicated in the
dislodgment of the pacing electrode tip and resulted in pacemaker failure.”® In
our case, dislodgment of the hook-on atrial lead occurred repeatedly, most likely
due to the enlarged superior vena cava-right atrial connection, which might alle-
viate the space of atrial appendage for lead lodgment (Figure 1B). Leads can be
stabilized in the heart that is always beating. The stability of leads may depend on
atrial volume (relative position between the auricle and the superior vena cava),
or shape of the atrial appendage. Consequently, we had to use a screw-in atrial
lead to overcome the problem.

In conclusion, placement of a traditional hook-on atrial lead can be problem-
atic in such patients. Thus, for better lead fixation, we strongly recommend using
a screw-in atrial lead for sick sinus syndrome patients with anomalous inferior
vena cava. This disease entity should be added to the indication list of an atrial
active fixation lead when it comes to implanting a permanent pacemaker.
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