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CASE REPORT
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Abstract
Persistent left superior vena cava (LSVC) is a congenital anomaly with 0.3%-1% prevalence in the general population. It is usually asymptomatic but in case of transvenous lead positioning, i.e., for pacemaker or implantable cardioverter defibrillator (ICD), may be a cause for significant complications or unsuccessful implantation. Single lead ICD with atrial sensing dipole (ICD DX) is a safe and functional technology in patients without congenital abnormalities. We provide a review of the literature and a case report of successful implantation of an ICD DX in a patient with LSVC and its efficacy in treating ventricular arrhythmias.
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Core tip: The implantation of devices in patients with left superior vena cava is often unsuccessful. In case of single lead implantable cardioverter defibrillator with atrial sensing dipole implantation, little is known about the efficacy of the device during follow-up. This case report represents not only a successful implantation, but also the first case of effectiveness of anti-tachycardia therapy during follow-up.

INTRODUCTION
About 0.3%-1% of the general population has a persistent left superior vena cava (LSVC)[1,2], which drains blood from the left upper part of the body into the coronary sinus[3]. Persistence of LSVC is generally asymptomatic and may be an incidental finding, however it may also be associated with an increased risk of cardiac arrhythmias[4]. Device implantation in patients with LSVC is a challenge for two main reasons: The congenital anomaly is often an incidental finding during the procedure, leading to possible complications or implant failure. In addition, little is known on the effectiveness of shock therapy in the treatment of malignant arrhythmias. 
Single lead implantable cardioverter defibrillator (ICD) with floating atrial sensing dipole (ICD DX, Biotronik SE and Co, Berlin, Germany) is a safe and functional technology in patients without congenital abnormalities[5]. Previous experiences with VDD leads with a similar floating atrial dipole, however, were burdened by instability of the atrial sensing amplitude[6]. Thus, in patient with LSVC, the presence of a floating atrial sensing dipole on the ventricular lead may result in uncorrect positioning and unsatisfactory atrial sensing. To our knowledge, only one case of successful ICD DX implantation in presence of LSVC has been previously reported, without any information at follow-up[3]. There are no data in literature about follow-up stability and effectiveness of therapy in these patients.

CASE REPORT
A 58-year-old man was referred to our cardiological institution from our heart failure center with indication to ICD implantation in primary prevention of sudden cardiac death. He suffered 14 years ago of myocardial infarction treated with medical therapy. A previous coronary angiogram showed chronic total occlusion of proximal left anterior descending artery. The electrocardiogram showed sinus rhythm with right bundle branch block and left anterior fascicular block. The echocardiogram documented a severe left ventricular dilation with reduced ejection fraction (< 35%). His NYHA functional class was between Ⅱ and Ⅲ.
During the implant procedure, the catheter inserted via the left cephalic vein took an anomalous route to coronary sinus. A venous angiography via the cubitalis vein revealed a previously unknown persistence of LSVC draining into the coronary sinus. The right superior vena cava was present, normally draining into the right atrium. We then performed ICD DX implantation with insertion of a single-coil single lead with atrial sensing dipole (Biotronik Linox Smart S DX) via the left cephalic vein through LSVC and coronary sinus. The catheter was positioned in the right ventricular posterior wall towards the apex, with the atrial sensing dipole into the right atrium at a postero-inferior level and with the defibrillation coil near the interatrial septum inserted beyond the tricuspid valve (Figure 1). Electrical measurements showed acceptable values of atrial and ventricular sensing (4.3 mV and 5.7 mV, respectively), as well as ventricular pacing (0.6 V pacing threshold), impedance (377 Ohm) and shock impedance (65 Ohm). Total X-ray exposure time was 26 min and 24 s. Defibrillation test was not performed. The patient was then discharged and followed-up with remote monitoring (Biotronik Home Monitoring).
During 10 mo of follow-up, several events were reported. In particular, the patient experienced 4 episodes of sustained ventricular tachycardia/ventricular fibrillation. Of these, 3 were interrupted with antitachycardia pacing (ATP) and the fourth with a single 40 Joule DC-shock (vector between right ventricular coil and anterior can), which restored sinus rhythm (Figure 2). No atrial arrhythmias were detected. Diagnostics also revealed sensing/pacing time with 90% AS-VS, which indicate spontaneous rhythm, and only few times of pacing. Remote monitoring showed acceptable values of atrial and ventricular sensing, stable over time, indicating stable position of the lead (Figure 3). 

DISCUSSION
In our patient, given the posterior position of RV catheter, we expect normal or even better efficacy of ICD since defibrillation vector, directed from posterior (right ventricle) to anterior (can) could include huge critical ventricular mass. This consideration should discourage the implantation in the right side. Furthermore, in one third of cases of LSVC there is absence of right superior vena cava[1]. Therefore, in patients with LSVC it is in any case more appropriate to implant the device on the left side.
In conclusion, this case report gives a contribution to the knowledge on this subject by confirming the possibility of successful implantation and effectiveness of the therapy. During 10 mo of follow-up, our patient presented a few episodes of ventricular arrhythmias, which were effectively recognized and treated either with ATP and with DC-shock. 

COMMENTS
Case characteristics
Ischemic cardiomyopathy with reduced ejection fraction, scheduled for implantation of single lead implantable cardioverter defibrillator (ICD) with atrial sensing dipole.
Clinical diagnosis
Persistent left superior vena cava (LSVC).
Imaging diagnosis
Fluoroscopy and angiography during ICD implantation.
Treatment
Single lead ICD with atrial sensing dipole implantation via persistent LSVC.
Related reports
Stability of lead and effective ICD therapy both with antitachycardia pacing and DC-shock during follow-up.
Experiences and lessons
Single lead ICD with atrial sensing dipole is a safe and effective technology even in patients with persistent LSVC.
Peer-review
The paper reports the implantation and follow-up data of a patient with persistent LSVC who underwent ICD implantation with a single lead capable of atrial sensing.
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Figure Legends
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Figure 1  Final position of implantable cardioverter defibrillator sensing dipole. A: Fluoroscopic posteroanterior view during implantation; B: Chest X-ray after implantation. Note the position of atrial sensing dipole (white arrow) and defibrillation coil (black arrow).
[image: ]
Figure 2  Ventricular fibrillation event.
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[bookmark: _GoBack]Figure 3  Trends of atrial and ventricular sensing during 10 mo of follow-up. FU: Follow-up.

Footnotes
Institutional review board statement: The paper entitled “Single lead catheter of implantable cardioverter-defibrillator with floating atrial sensing dipole implanted via persistent left superior vena cava” has been reviewed and approved at an internal meeting of the Department of Cardiology, S. Anna Hospital, University of Ferrara, Italy for submission to the World Journal of Cardiology.
Informed consent statement: All the involved persons gave the informed consent prior to the writing of this study. Any detail that might disclose the identity of the patient has been omitted or anonymized.
Conflict-of-interest statement: The authors have no conflicting interest, including but not limited to commercial, personal, political, intellectual or religious interest, related to this study.
Open-Access: This article is an open-access article which was selected by an in-house editor and fully peer-reviewed by external reviewers. It is distributed in accordance with the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which permits others to distribute, remix, adapt, build upon this work non-commercially, and license their derivative works on different terms, provided the original work is properly cited and the use is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/
Peer-review started: October 8, 2015
First decision: December 4, 2015
Article in press: January 7, 2016
P- Reviewer: De Ponti R, Landesberg G, Petix NR    S- Editor: Qi Y    L- Editor: A    E- Editor: Li D




image4.png
Right atrium sensing amplitude
‘The graph indicates average values for week for average amplitudes,
‘minimum values for week for minimum amplitudes

@ Right atrium average sensing amplitude (mV)  Right atrium minimum sensing amplitude (mV)
~80
s
s 7
£ 6
g s
s
s 3
g
!
& 0.5
<03
AAFU aFU ary
1Sep2014  oct Dec Feb Apr Jun Aug 1-Sep-2015
t/mo
B Right ventricle sensing ampiitude
The graph indicates average values for week for average amplitudes,
‘minimum values for week for minimum amplitudes
200  Right ventricle average sensing amplitude (mV) # Right ventricle minimum sensing amplitude (mV)
»
s
B
§ -
T w0
g WW
g s "“‘"‘»WW’W
&
2
<20
AAFU AFU AFU
1sep2014  Oct Dec Feb apr Jun Aug 1-5ep-2015

P




image1.jpeg
8226 Regency Drive, Pleasanton, CA 94588, USA
% i ® Telephone: +1-925-223-8242 Fax: +1-925-223-8243
3“‘5h'd°“9 E-mail: bpgoffice@wjgnet.com  http:/ /www.wjgnet.com

K BAISHIDENG PUBLISHING GROUP INC





image2.png




image3.png
FOTZAA sagpsanaaga- 3 GURUEND)

(87 vL 81N

o6g sy 8T 9
Forz 4n
Lz81 4n
647 V1
Lot sy 6413
Fbot 4n
ge1 v £
L £8T 4A
£9€ s
Feeran
=Y
88V c61 n
Lotz 4
Ls6r 4
Fevt 4
T2b sy-F81Z A
Fostan
b1b sy €02 3
FS6T 4A

641 YL 9T

S69 sV 8¥T A
rPETAN
YASENY
[9cz4n

£0S sV
[ P0€ quv
9Ly SA

SLE SV

182 VL -+ 06€ quv

60T V.14 9407
YT SA

Pre-rilevamento

6




