
Case reports

British Heart Journal, 1979, 41, 504-507

Sinus node dysfunction associated with absence of
right superior vena cava
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From St. Bartholomew's Hospital, London

SUMMARY A 41-year-old man presented with dizziness associated with sinus bradycardia and sinus
arrest. An attempt to implant a transvenous pacing lead was frustrated by absence of the right superior
vena cava. The left superior vena cava persisted and drained via the coronary sinus into the right atrium.
Absence of the right superior vena cava may present with symptomatic sinus node dysfunction and
may require an epicardial demand pacing system.

There are many causes of sinoatrial dysfunction, but
disturbances of the blood supply to the sinus node
(Lippestad and Marton, 1967) and local atrial
pathology (Ferrer, 1968) constitute the majority.
With the exceptiorn of atrial abnormalities, con-
genital cardiac anomalies are rarely associated with
the sick sinus syndrome. The normal sinus node is
situated at the junction of the right superior vena
cava with the right atrium, but when the superior
vena cava fails to connect directly with the right
atrium the integrity of the sinus node may be
jeopardised. We report such an instance when
severe symptomatic sinus bradycardia and sinus
arrest was encountered in a patient with an absent
right superior vena cava.

Case report

A 41-year-old man was admitted for the investiga-
tion of recent presyncopal attacks. His past history
included numerous syncopal episodes as a child and
young man. His wife volunteered that his pulse rate
had been slow for many years and an electrocardio-
gram recorded in 1960 had shown sinus bradycardia.
On admission, he had an irregular pulse at 48 beats
per minute and a blood pressure of 105/60 mmHg.
There was a grade 2/6 mid-systolic ejection murmur
at the left sternal edge. The remainder of the
physical examination was normal.
The admission electrocardiogram showed a slow

sinus rate with multiform atrial, junctional, and
ventricular escape beats. The ventricular morpho-
logy of the conducted beats was normal. A 24-hour

taped electrocardiogram confirmed the presence of
profound sinus bradycardia with rates as low as
35 beats per minute and short episodes of sinus
arrest (Fig. 1A). Symptoms of dizziness and light-
headedness were associated with both the brady-
cardia and brief spells of atrial fibrillation with a
mean ventricular response of 140 beats per minute.
An intracardiac electrophysiological study showed
normal conduction intervals during the dominant
rhythm when atrial activation arose in the region
of the high right atrium (Fig. 1B). No other con-
sistent site of sustained impulse origin was estab-
lished though there were numerous atrial and
junctional escape beats. After atrial pacing at 130
beats per minute for 1 minute, sinus node suppres-
sion exceeded 5 seconds. At other times, the im-
mediate post-pacing pause was significantly shorter
than the second post-pacing sinus interval (Fig. 1 C).
The chest x-ray film showed a normal-sized heart

and no pulmonary pathology. In retrospect the right
superior vena caval shadow was absent (Fig. 2). A
right subclavian venogram confirmed the absence
of the right superior vena cava. Contrast crossed the
midline and entered a persistent left-sided superior
vena cava, which drained into the right atrium via
the coronary sinus.
The history of presyncopal spells associated with

bradycardia necessitated the implantation of a
permanent pacemaker. An attempt was made to
pass a permanent pacing lead via the persistent left
superior vena cava, coronary sinus, and right atrium
(Fig. 3) into the right ventricle. It was not possible
to achieve a stable right ventricular apical pacing
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Fig. 1 (A) Part of a 24-hour electrocardiogram, showing sinus bradycardia (PP 1P9 s),
sinus arrest, andjunctional escape. (B) A section of recording made during electrophysio-
logical study. HRAE, high right atrial electrogram; HBE, His bundle electrogram; RVAE,
right ventricular apical electrogram; I, aVF, Vl, and V6, simultaneous surface electro-
cardiograms. Complex 1 arises in the high right atrial region, whereas complexes 2 and 3
arise from other atrial foci. (C) Rapid atrial pacing at 130 beats/minute (cycle length
460 ms) results in severe sinus node suppression. The immediate post-pacing pause is 1100 ms

and the second pause 3100 ms.

site and it was, therefore, necessary to implant an

epicardial system. A permanent pacing electrode
was sewn on to the lateral left ventricle through a

limited left anterior thoracotomy.
Bouts of atrial fibrillation continued post-

operatively, but were controlled with oral diso-
pyramide 100 mg q.d.s. The patient was discharged
and has since been free of symptoms.

Discussion

During the eighth week of intrauterine life the
brachiocephalic vein develops as a bridge between
the left and right cardinal veins and channels most
of the blood from the left cardinal vein to the right.
The left superior cardinal vein below the brachio-
cephalic anastomosis diminishes in size and forms
the left superior intercostal vein, the oblique vein
of the left atrium, and the coronary sinus (Marshall,
1850). The superior vena cava develops from the

right superior cardinal vein. Persistence of the left
anterior cardinal vein in the form of a left-sided
superior vena cava occurs in 0 5 per cent of the
population (Steinberg et al., 1953). In patients with
other congenital cardiac anomalies the incidence of
a persistent left superior vena cava is increased to
between 3 and 10 per cent (Campbell and Deuchar,
1954; Sipila et al., 1955; Fraser et al., 1961).
Absence of a patent right superior vena cava occurs

in only 10 per cent of patients with a persistent left
superior vena cava (Winter, 1954). In this situation,
the right superior vena cava is usually completely
absent, but in a small proportion an atretic cord
remains (Karnegis et al., 1964).
Absence of a patent right superior vena cava in

the patient reported here was suggested by the plain
chest x-ray film and confirmed angiographically by
injection of contrast into the right subclavian vein.
Since no other structural cardiac abnormality was

present in this patient, the isolated persistence of
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Fig. 2 Part of the plain chest x-ray film which
illustrates the absence of the right-sided superior vena

cava.

the left superior vena cava with absence of the right
superior vena cava represents a rare variation of this
anomaly.
The specialised pacemaker cells which eventually

evolve to form the sinus node originate in the sinus
venosus (Brooks and Lu, 1972). When the sinus

Fig. 3 Anteroposterior chest x-ray film showing the
course of both a temporary and permanent pacing lead
through the persistent left-sided superior vena cava and
coronary sinus into the right atrium.

A. J. CGam, D. Dymond, and R. A. J. Spurrell

venosus is absorbed into the right atrium these
specialised cells come to lie around the base of the
superior vena cava. Abnormal development of the
right horn of the sinus venosus and right superior
cardinal vein may jeopardise the normal develop-
ment of the sinoatrial node and result in abnormal
sinus node function.
Our patient presented with a long history of sinus

bradycardia and the recent onset of symptoms
related to both bradycardia and short paroxysms of
atrial fibrillation. The diagnosis of sick sinus
syndrome with frequent, though unreliable, atrial,
junctional, and ventricular escape beats was made
from 24-hour electrocardiographic tape monitoring.
The surface electrocardiographic P wave vector of
the dominant rhythm was normal and intracavitary
catheter mapping confirmed that the impulses arose
from the high right atrium. Though the location of
the primary pacemaker was electrophysiologically
normal its generator reliability, as assessed by over-
drive suppression, was abnormal. The maximum
sinus node recovery time exceeded 5 seconds
(Mandel et al., 1971). No attempt was made to
derive corrected values for the recovery time because
of the large variability of pre-pacing sinus intervals.
The second post-pacing pause was frequently con-
siderably longer than the immediate post-pacing
escape interval. This response is common in cases
of sinus node dysfunction (Benditt et al., 1976) and
is thought to result from sinus node entrance block.

Sinus node dysfunction has been briefly reported
in a case of persistent left superior vena cava
(Winter, 1954), and 'nodal rhythms' (Nadas and
Fyler, 1972) and ectopic atrial rhythms (Mantini et
al., 1966) have been observed in other cases. No
histological evidence for ectopic sinoatrial nodal
tissue was found in the patient reported by Mantini.
Absence of the right superior vena cava may not
significantly displace the anatomical location of the
primary pacemaker but in this case was associated
with severe sinoatrial node dysfunction.
The diagnosis of symptomatic bradycardia

required the implantation of a permanent pace-
maker. The tortuous course of the permanent
pacing lead through the left-sided superior vena
cava, coronary sinus, and right atrium resulted in
unstable endocardial ventricular pacing. An epi-
cardial pacing system is required when a persistent
left superior vena cava is associated with absence of
a patent right superior vena cava.
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