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On physical examination, the patient’s blood pressure was 140/60 mm Hg. Cardiac examination revealed marked bradycardia with a heart rate of 30 bpm
and a regular rhythm. He had bibasilar rales on lung
auscultation and pitting edema in both legs. Resting
electrocardiogram showed complete heart block. Troponin I was within normal limits. He was immediately
admitted to the cardiovascular unit where his blood
pressure remained stable overnight. The following
morning, the patient underwent dual-chamber pacemaker placement due to persistent third-degree atrioventricular block. Chest radiograph obtained after the
procedure showed the pacing wires diverging into 2
well-delineated directions (Figure).
Figure. Chest radiograph performed after dual-chamber pacemaker placement showing the pacing wires diverging into 2 welldelineated directions.

CASE PRESENTATION
A 78-year-old man presented to the emergency department complaining of sudden shortness of breath
that awoke him from sleep in the early morning. He
immediately sat up in a chair and felt relieved. He
denied chest discomfort, diaphoresis, lightheadedness, or loss of consciousness but felt that his heart was
beating very slowly. Past medical history was significant
for coronary artery disease and coronary artery bypass
graft surgery 2 years ago.
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WHAT IS YOUR DIAGNOSIS?
(A) Extravascular malposition of the pacer wire with
mediastinal rupture
(B) Insertion of the lead in a left pericardiophrenic
vein
(C) Insertion of the pacer wire in a persistent left superior vena cava
(D) Insertion of the pacer wire in the descending aorta

Dr. Vivo is an assistant professor of medicine, and Dr. Krim is an assistant
professor of medicine; both are at the Department of Internal Medicine, Texas
Tech University Health Sciences Center, Lubbock, TX. Dr. Abbas is an assistant professor of surgery, Division of Thoracic Surgery, Department of Surgery,
University of Pittsburgh Medical Center, Pittsburgh, PA.
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ANSWER
The correct answer is (C), insertion of the pacer
wire in a persistent left superior vena cava (PLSVC).
DISCUSSION
On closer inspection of the posteroanterior view of
the chest radiograph (Figure), the ventricular lead is
seen on the right side of the mediastinum following
the usual course through the superior vena cava to the
right ventricle. On the other hand, the atrial lead is
seen on the left side of the mediastinum traversing a
path en route to the right atrium. These radiographic
findings are consistent with the presence of a PLSVC.
Extravascular malposition with mediastinal rupture can
be excluded by the uneventful postoperative course
and the absence of mediastinal widening on the chest
radiograph. Careful attention to the course of the lead
can help rule out insertion in the descending aorta. In
the case of insertion in the descending aorta, the lead
would follow a course from the left border of the heart
and then along the spine, whereas a lead in a PLSVC
will curve medially near the left atrium. Alternatively, if
a central line was inserted, an arterial wave form would
be present if the pacer wire had been inserted into
the aorta. Occasionally, diagnostic modalities such as
echocardiography1,2 or computed tomography3 may
be necessary to rule out aortic malposition. When the
catheter is inserted in the left pericardiophrenic vein,
the wire is expected to travel along the left border of
the mediastinum and then curve laterally along the
left border of the heart.4 In contrast, a wire that passes
through a PLSVC curves medially near the left atrium.

atrium via the left and right anterior cardinal veins.
At 8 weeks of gestation, the left brachiocephalic vein
develops as a bridge between the left and right cardinal veins. The portion of the left anterior cardinal vein
caudal to the left brachiocephalic vein usually degenerates, whereas the right cardinal vein stays patent and
becomes the superior vena cava. PLSVC results from
nonregression of the caudal portion of the left anterior cardinal vein. At least 67% of cases of PLSVC are
associated with a patent right anterior cardinal vein,
resulting in bilateral superior vena cava.10 PLSVC empties into the right atrium via the coronary sinus in most
cases or may occasionally drain into the left atrium
through an unroofed coronary sinus.10

PERSISTENT LEFT SUPERIOR VENA CAVA
Prevalence
Although relatively rare, PLSVC is the most common thoracic venous anomaly, with a prevalence of
approximately 0.05% to 0.5% in the general population.5,6 When PLSVC is associated with congenital
heart disease (most commonly with tetralogy of Fallot),
prevalence is higher, approaching 2.1% to 4.3%.7,8
One study documented that 4 of 1139 patients undergoing pacemaker implantation had PLSVC.9 Patients
with this condition typically do not have symptoms
or experience hemodynamic insufficiency. Rather,
PLSVC is usually detected as an incidental finding on
chest radiographs following placement of pacemakers
or pulmonary artery catheters.

Diagnosis and Clinical Implications
Diagnosis of PLSVC can be made definitively by
echocardiography,1 and pulsed and color Doppler can
further illustrate venous flow pattern. Other noninvasive diagnostic modalities include multislice spiral computed tomography or magnetic resonance imaging.
Invasive procedures such as cardiac catheterization are
typically unnecessary.
PLSVC does not require treatment; however, recognition is important for several reasons, especially in view
of the rising number of cardiac electrophysiologic interventions being performed. First, it is technically more
difficult to insert pacemakers or pulmonary artery catheters through the left internal jugular or subclavian vein
in the presence of a PLSVC. The orifice of the coronary
sinus lies inferior and posterior to the tricuspid valve.
Thus, it becomes more difficult to pass a pulmonary
artery catheter from the superior vena cava through
the coronary sinus into the right atrium and then into
the right ventricle. In these cases, alternative routes of
central venous cannulation (eg, femoral, right internal
jugular, or right subclavian veins) may be considered.
The risk of cardiovascular complications during
catheterization is higher in patients with PLSVC. There
is an increased incidence of arrhythmias, particularly
supraventricular tachycardia, likely caused by catheterization of the coronary sinus.11 Cardiac arrest has also
been reported during cardiac catheterization.12 Awareness of PLSVC also may help to accurately position the
atrial pacing lead near the coronary sinus to prevent
atrial arrhythmias. Postprocedure chest radiographs
may falsely suggest misplacement of the atrial lead if
the physician is not aware of this abnormality.

Embryology
During embryologic development, venous blood
from the head and upper limbs drains into the right

CLINICAL COURSE OF CASE PATIENT
Our patient had an unremarkable postprocedure
course and was discharged with stable vital signs. He
(continued on page 38)
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did not require repositioning of the pacemaker leads
and has had no pacemaker-related complications on
follow-up.
HP
Corresponding author: Selim R. Krim, MD, Department of Internal
Medicine, Texas Tech University Health Sciences Center, 3601 4th Street,
STOP 9410, Lubbock, TX, 79430-9410; selim.krim@ttuhsc.edu.

REFERENCES
1. Otto MC. Echocardiographic evaluation of the adult with congenital heart
disease. Textbook of clinical echocardiography. 2nd ed. Philadelphia: WB
Saunders; 2000.
2. Konecky N, Freedberg RS, McCauley D, et al. Absent right and persistent left
superior vena cava without other congenital anomaly: a rare combination
diagnosed by transesophageal echocardiography. J Am Soc Echocardiogr
1995;8(5 Pt 1):761–6.
3. Huggins TJ, Lesar ML, Friedman AC, et al. CT appearance of persistent left
superior vena cava. J Comput Assist Tomogr 1982;6:294–7.

4. Godwin JD, Chen JT. Thoracic venous anatomy. AJR Am J Roentgenol
1986;147:674–84.
5. Pahwa R, Kumar A. Persistent left superior vena cava: an intensivist’s experience and review of the literature. South Med J 2003;96:528–9.
6. Snider AR, Ports TA, Silverman NH. Venous anomalies of the coronary sinus:
detection by M-mode, two-dimensional and contrast echocardiography. Circulation 1979;60:721–7.
7. Tak T, Crouch E, Drake GB. Persistent left superior vena cava: incidence,
significance and clinical correlates. Int J Cardiol 2002;82:91–3.
8. Nsah EN, Moore GW, Hutchins GM. Pathogenesis of persistent left superior
vena cava with coronary sinus connection. Pediatr Pathol 1991;11:261–9.
9. Biffi M, Boriani G, Frabetti L, et al. Left superior vena cava persistence in
patients undergoing pacemaker or cardioverter defibrillator implantation: a
10-year experience. Chest 2001;120:139–44.
10. Geva T, Van Praagh S. Abnormal systemic venous connections. In: Allen HD,
Gutgesell HP, Clark EB, Driscoll DJ, editors. Moss and Adams’ heart disease
in infants, children and adolescents: including the fetus and young adult. 7th
ed. Philadelphia: Williams & Wilkins; 2008.
11. Ortega-Carnicer J, Malillos M, Parga G. Swan ganz catheterization via left
superior vena cava. Chest 1983;84:784.
12. Huang SK. Persistent left superior vena cava in a man with ventricular fibrillation. Chest 1986;89:155–7.

Copyright 2009 by Turner White Communications Inc., Wayne, PA. All rights reserved.

38 Hospital Physician February 2009

www.turner-white.com

