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Transvenous defibrillator implantation in a patient with 
persistent left superior vena cava
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Abstract
Persistent left superior vena cava (LSVC) can be in-
cidentally detected during pacemaker implantation 
through left pectoral side. There is technical difficulty of 
optimal site pacing and lead stability for right ventricle 
lead in such situation. We hereby report a case of suc-
cessful single-chamber implantable cardioverter defi-
brillator (ICD) implantation in a 50 years-old male with 
LSVC. The practical issues related with right ventricle 
lead implantation and pacing/defibrillation parameters 
for ICD device are discussed. 
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Core tip: Persistent left superior vena cava (LSVC) can 
be incidentally detected during pacemaker implanta-
tion through left pectoral side. we hereby report a 
case of persistent LSVC, who had successful single 
chamber implantable cardioverter defibrillator (ICD) 
implantation with dual coil active fixation lead. We 
achieved good functional parameters of the ICD and 

had uneventful 6 mo of follow-up.
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INTRODUCTION
The presence of  persistent left superior vena cava (LSVC) 
can be incidentally detected during pacemaker implanta-
tion from left pectoral side. There is technical difficulty 
for optimal site pacing and lead stability of  right ventricle 
(RV) lead in such a situation. There is also a concern 
about optimal vector for defibrillation potential following 
implantable cardioverter defibrillator (ICD) implantation. 
We hereby report a case of  single chamber ICD implan-
tation in a 50 years-old male, who had persistent LSVC. 
The issues related to RV lead implantation and defibrilla-
tion threshold is discussed. 

CASE REPORT
A 50-years-old hypertensive, chronic smoker male had 
anterior wall myocardial infarction in November 2007, for 
which he underwent coronary stenting of  proximal left 
anterior descending and proximal left circumflex arter-
ies. Later in January 2012, he had inferior wall myocardial 
infarction, for which he underwent coronary stenting of  
mid right coronary artery. One month later, he presented 
with hemodynamically unstable monomorphic ventricu-
lar tachycardia of  rate 200 beats/min, which was reverted 
by electrical cardioversion. His left ventricle (LV) ejection 
fraction was 0.30. A repeat coronary angiography revealed 
patent stents in all three coronary arteries. He was taken 
up for ICD implantation for secondary prevention of  
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sudden cardiac death. After conventional left subclavian 
vein puncture, the guide wire took the unusual course by 
descending across the left heart border to reach the right 
atrium, suggesting a persistent LSVC (Figure 1A). A con-
trast injection from left ante-cubital vein confirmed the 
presence of  LSVC. There was no communicating vein 
between left and right superior vena cava (Figure 1B). An 
active fixation, dual coil RV lead (Medtronic Sprint Quat-
tro Secure, Model No.6947, length 65 cm, 8.2 F) was 
passed through the LSVC-coronary sinus for implanta-
tion. A U shaped stylet was used to direct the lead from 
right atrium to RV. A wide loop of  the lead was made in 
right atrium and the tip of  the lead was directed towards 
tricuspid valve with the help of  curved stylet. After few 
manipulations, the lead could be positioned at RV apex 
(Figure 2). The lead parameters were satisfactory-pacing 
threshold was 1.2 V at 0.5 milli-seconds pulse width, with 
a pacing impedance of  1098 Ω, R wave amplitude was 7.8 
milli-Volts with slew rate of  > 2.0 Volts/s. The RV and 
SVC defibrillation impedance was 41 and 46 ohms, re-
spectively. The device (Medtronic Maximo II VR, Model 
D284VRC) was connected with the lead and implanted 
in left pectoral region. The total fluoroscopy time for the 
procedure was 12 min. An initial 15 J shock could revert 
the ventricular fibrillation to normal sinus rhythm during 
defibrillation testing (DFT), with SVC coil in on-mode. 
During 6 mo of  follow-up, he did not have any shock or 
anti-tachycardia pacing for ventricular tachycardia. 

DISCUSSION
The persistent LSVC is a remnant of  embryologic venous 

system[1]. Its prevalence is 0.3%-0.5% in normal popula-
tion[2,3]. There is considerable anatomic variation in venous 
drainage with persistent LSVC. A right side superior vena 
cava (SVC) may be absent, or both right and left SVC if  
present may or may not be connected with a bridging in-
nominate vein[3-5]. It is technically challenging to direct 
the pacing lead at appropriate RV site in the presence of  
LSVC[3,6], as forward movement of  the lead in right atrium 
is commonly towards SVC or IVC side and remain away 
from the tricuspid valve. As reported by others, we also 
made a manual U turn in the stylet to direct the active 
fixation lead from right atrium to right ventricle. After 
few manipulations, we could successfully screw the active 
fixation lead at RV apex and achieved satisfactory pac-
ing parameters. The fluoroscopy time of  12 min was also 
comparable with others[4]. We have used active fixation RV 
lead to have adequate lead stability, as being used by other 
operators[3-6]. There is also a concern about optimum vec-
tor for defibrillation potential in these patients, as SVC 
coil is in coronary sinus and on the left side, instead of  
its usual right SVC position[4,7]. Few operators have used 
additional subcutaneous patch[8,9] or defibrillation coil[10] 
for the optimal defibrillation potential. Even, Tauras et 
al[11] had performed innominate vein angioplasty to put 
defibrillation lead via right SVC in a patient with LSVC. 
As there was absent bridging innominate vein in the index 
case (Figure 1B), we could not approach to right SVC 
from left side. Various authors have used a single coil lead 
in such a situation to avoid high defibrillation threshold[4,7], 
however we achieved effective 15 J defibrillation thresh-
old (DFT) even with dual coil lead. A newer generation 
device like the one we implanted (Medtronic Maximo II, 
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Figure 1  X-ray in Antero-posterior view shows. A: Guide 
wire course from left subclavian vein to right atrium across the 
left heart border, suggesting left superior vena cava draining 
into right atrium; B: Simultaneous venogram shows individual 
drainage of both right and left superior vena cava (SVC) to right 
atrium, without any bridging communicating vein between the 
two. Left SVC shows lead in-situ. 
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Figure 2  X-ray in Antero-posterior (A) and lateral (B) view 
shows dual coil right ventricle lead implanted at right ven-
tricle apex. Venogram in figure (A) confirms persistence of left 
superior vena cava. 
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Model No. D284VRC), have an option to turn-off  the 
SVC coil, thus make it functional as a single coil lead. 
This option can be tried in the index case, if  tachycardia 
therapy is not effective at follow-up. 

In conclusion, we hereby report a case of  persistent 
LSVC, who had successful single chamber ICD implanta-
tion with dual coil active fixation lead. We achieved good 
functional parameters of  the ICD and had uneventful 6 
mo of  follow-up. 
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