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Abstract 

Background Persistent left superior vena cava (PLSVC) is the most common variant of systemic venous drainage. In 
the absence of the right superior vena cava (RSVC), implantation of a right ventricular pacing lead may be challeng-
ing. Therefore specific implantation techniques and experiences in PLSVC are worth reporting.

Case presentation We present a case report of a 90-year-old Caucasian female patient with PLSVC during single 
chamber pacemaker implantation due to the third-degree atrioventricular block. With common implantation tech-
niques, we did not even reach the right ventricle. Therefore slittable CPS Direct ™ Universal sheath was employed 
to overcome the acute angle from PLSVC to tricuspid valve and ensure more fixation stability for longer 100-cm right 
ventricular lead placement.

Conclusion This case demonstrates safe implantation of 100-cm long right ventricular bipolar active fixation pacing 
lead using common slittable CPS Direct ™ Universal sheath after failed attempts with „C“ and „J“ stylet shaped elec-
trode. This sheath provides different angle towards tricuspid valve and more fixation stability in patient with PLSVC 
and absent connection to right atrium.
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Background
Persistent left superior vena cava (PLSVC) is the most 
common variant of systemic venous drainage. In 
the absence of the right superior vena cava (RSVC), 
implantation of a right ventricular pacing lead may be 

challenging. Therefore specific implantation techniques 
and experiences in PLSVC are worth reporting.

Case presentation
We present a case report of a 90-year-old Caucasian 
female patient with PLSVC during single chamber 
pacemaker implantation due to the third-degree atrio-
ventricular block. At initial evaluation the patient was 
hypertensive (155/95 mmHg), with decreased peripheral 
oxygen saturation of 94% on room air, mild tachypnoea 
of 25 breath per minute, basal inspiratory crackles, and 
otherwise normal physical examination. The patient was 
admitted to our department due to syncope with no prior 
history of antiarrhythmic drug treatment, recent hyper-
kalaemia, or Lyme disease.
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After entering the venous system via the left subclavian 
vein, an unusual guidewire course was observed. A wide 
vein circumventing the left heart silhouette draining into 
the right atrium was detected on phlebography (Fig. 1A). 
Contralateral venography showed absent RSVC. Right 
subclavian vein drained into the azygous vein; visible vein 
irrespective of the right atrial shadow borders (Fig. 1B). 
Therefore, implantation had to proceed from the left 
side. A 65-cm bipolar active fixation pacing lead (Ten-
dril STS 2088, Abbott, Minneapolis, USA), with „C “and 
later „J “ loop stylet shaping, was employed. Nevertheless, 
we could not place the electrode through the tricuspid 

annulus, probably due both to the sharp angle from the 
coronary sinus and tricuspid regurgitation. Thus, after 
failed attempts slittable curved outer guide 10F catheter 
(CPS Direct™ Universal, Abbott, Minneapolis, USA) for 
coronary sinus cannulation with 100-cm bipolar active 
fixation pacing lead (Tendril STS 2088, Abbott, Minne-
apolis, USA) was used, enabling an appropriate approach 
to the tricuspid valve and support for the right ventricu-
lar lead placement (Fig. 1C, D). CPS catheter was guided 
via 0.032" guidewire to the right atrium. Thereafter 100-
cm pacing lead was easily advanced with counterclock-
wise rotation of the sheath through the tricuspid valve to 

Fig. 1 Chest X-ray. A posteroanterior projection; contrast visualization of persistent left superior vena cava (arrow); B posteroanterior projection; 
contrast visualization of absent right superior vena cava, subclavian vein draining into the azygous vein; right anterior oblique projection of cardiac 
pacing lead (arrow); D left anterior oblique projection of cardiac pacing lead in „alpha “ loop contouring the shape of coronary sinus
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the right ventricular apex (Fig. 1C, D). For the advance-
ment of the lead mostly right anterior oblique projection 
was used since the course of both lead and the sheath 
were easily visible. Thereafter left anterior oblique pro-
jection was employed for the fixation of the lead. Final 
alpha shape of the ventricular lead retained due to the 
lead implantation path, see also Fig. 2. Echocardiography 
examination revealed dilated right atrium (apical four 
chamber 45 × 60 mm), borderline right ventricular dias-
tolic diameter (parasternal long axis 28 mm, apical four 
chamber view 43  mm), dilated coronary sinus and sec-
ond-degree tricuspid regurgitation.

Discussion
We decided for single chamber (VVI) and not dual 
chamber (DDD) pacemaker for several reasons. First 
the patient was of advanced age, and it was shown in 
the UKPACE trial that the pacing mode (VVI vs. DDD) 
does not influence the rate of death from all causes in the 
first 5 years or incidence of cardiovascular events during 
the first three years after implantation [1]. Secondly, the 
anatomy was quite challenging, even though atrial lead 
would have been probably easier to place than the ven-
tricular lead but in non-standard position. And that lead 
us to the third reason, the safety of atrial lead implanta-
tion in PLSVC scenario. Perforation of the atrial lead is 
quite a rare phenomenon with incidence ranging from 
0.3 to 0.5%, in PLSVC patients however the incidence is 
up to7.6% [2].

At 1-year follow-up, the patient was doing well, with no 
heart failure, presyncope, or syncope symptoms. On echo-
cardiography, paradoxical ventricular septal motion was 
present, but the left ventricular ejection fraction remained 
normal (55%).

Of note, if we would not be successful in implanting 
endocardial lead, a leadless pacemaker would have been an 
option. The primary disadvantage of a leadless pacemaker 
is the large diameter of the delivery sheath (27-French 
outer diameter), which may be complicated to advance, and 
the price of the whole system. PLSVC is the most common 
variant of systemic venous drainage with an incidence of 
0.3 to 0.5%; in 20% of patients, RSVC is absent [3]. PLSVC 
typically drains into the coronary sinus, dilatation of which 
may be the first hint [3]. In the minority of the cases, it 
drains into the left atrium via the unroofed coronary sinus 
[3]. Although PLSVC is in the majority of cases hemody-
namically insignificant and found incidentally, it may pose 
a trouble when placing venous lines or cardiac implantable 
devices (CIEDs). Therefore, mostly right-sided approach is 
recommended [4]. In patients with absent RSVC, the place-
ment of a cardiac device through PLSVC is challenging.

The implantation success depends on both individual 
patient anatomy and operator experience. However, few 
significant obstacles must be expected in this scenario: (1) 
greater distance to the right ventricle demanding longer 
electrode (2) acute angle from the PLSVC/coronary sinus 
to the tricuspid valve (3) inadequate wall support of the 
heart chambers given the dilated coronary sinus. While 
predominantly adequate stylet shaping [4, 5] of the ven-
tricular pacing lead may overcome the complex anatomy of 
the PLSVC, in specific cases, longer electrode and slittable 
sheath prove helpful. To the best of our knowledge, only 
one similar case is described using Worley CSG™ sheath 
in advancing pacing electrode safely to the right ventricle 
in PLSVC [6]. In our opinion any curved (115–135°) long 
sheath may be helpful. However, a peel away or slittable 
sheath portends certain advantages due to remaining elec-
trode stability after removing the sheath.

Conclusion
This case demonstrates safe implantation of 100-cm long 
right ventricular bipolar active fixation pacing lead using 
more common slittable CPS Direct™ Universal sheath in 
PLSVC patient with absent RSPVC after failed attempts 
with „C “and „J “ stylet shaped electrode.

Key teaching points

• Adequate „C“and later „J“ loop stylet shaping may 
overcome the complex anatomy of persistent left 
superior vena cava (PLSVC)Fig. 2 Illustration depicting the route of right ventricular pacing lead 

through persistent left superior vena cava
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• Longer pacing lead (65–100 cm) is desirable to reach 
right ventricle in PLSVC.

• In specific cases long slittable/peelable sheath proved 
helpful

Abbreviations
CIEDS  Cardiac implantable devices
ICD  Implantable cardioverter defibrillator
DDD  Dual chamber pacemaker with both inhibition and triggered 

reaction
VVI  Single chamber “on-demand” pacemaker regime
PLSVC  Persistent left superior vena cava
RSVC  Right superior vena cava

Acknowledgements
We thank Zdeňka Malinská for excellent illustration.

Author contributions
JP: Conceptualization, original draft preparation; JV: investigation Visualization: 
DŠ: visualization; TG: Editing; JV: Validation, reviewing, Editing.

Funding
Supported by Ministry of Health, Czech Republic; MH CZ—DRO (FNOs/2022).

Availability data and materials
Not applicable.

Data availability
The data that support the findings of this study are available from the cor-
responding author upon reasonable request and with compliance to the 
General Data Protection Regulation.

Declarations

Ethical approval and consent to participate
The need for ethical approval was waived by the Ethics Committee of 
University Hospital Ostrava (e-mail: eticka.komise@fno.cz), reference number 
221b/2021. The study was conducted according to the Declaration of Helsinki.

Consent for publication
Written informed consent was obtained from the patient for publication of 
this case report and any accompanying images. A copy of the written consent 
is available for review by the Editor-in-Chief of this journal.

Competing interests
The authors declare that they have no competing interests.

Received: 28 December 2021   Accepted: 10 July 2023

References
 1. Toff WD, Camm AJ, Skehan JD. Single-chamber versus dual-cham-

ber pacing for high-grade atrioventricular block. N Engl J Med. 
2005;353(2):145–55.

 2. Van Gelder BM, Verberkmoes N, Nathoe R, Bracke FA. Late asymptomatic 
atrial lead perforation, a fortuitous finding during led extraction using 
thoracoscopic surveillance: a case report and review of the literature. 
Europace. 2016;18(12):1773–8.

 3. Irwin RB, Greaves M, Schmitt M. Left superior vena cava: revisited. Eur 
Heart J Cardiovasc Imaging. 2012;13(4):284–91.

 4. Sinha SK, Goel A, Razi M, Jha MJ, Mishra V, Aggarwaal P, et al. Permanent 
pacemaker implantation in patients with isolated persistent left superior 

vena cava from a righ-sided approach: technical considerations and 
follow-up outcome. Cardiol Res. 2019;10(1):18–23.

 5. Biffi M, Boriani G, Frabetti L, Bronzetti G, Branzi A. Left superior vena cava 
persistence in patients undergoing pacemaker or cardioverter-defibrilla-
tor implantation: a 10-year experience. Chest. 2001;120(1):139–44.

 6. Daccarett M, Pai RK, Abedin M, Segerson NM, Hamdan MH. A novel tech-
nique for right ventricular lead placement in a patient with persistent left 
superior vena cava. Europace. 2007;9(3):200–1.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Slittable sheath supported right ventricular pacing lead implantation in persistent left superior vena cava with absent right superior vena cava: a case report
	Abstract 
	Background 
	Case presentation 
	Conclusion 

	Background
	Case presentation
	Discussion
	Conclusion
	Key teaching points
	Acknowledgements
	References


