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1 | INTRODUCTION

Persistent left superior vena cava (PLSVC) is the most
common congenital anomaly of the systemic venous re-
turn (an overall reported prevalence of up to 0.5% in the
total population and up to 10%-20% in patients with con-
genital heart defects),' and a device implantation can be
challenging, especially in those involving cardiac resyn-
chronization therapy and defibrillator (CRT-D), as the cor-
onary sinus in these patients is almost always very dilated,
with small tributary branches; on this basis, it follows that
it is very difficult to obtain an acceptable lead stability
and thus to achieve optimal cardiac resynchronization.
Even though similar cases are present in the literature, no
standard implant technique has been identified for patients
with this anomaly.

failure, sudden cardiac death

2 | CASE REPORT

2.1 | History of presentation

We report a case of a 71-year-old male patient with dilated
valvular cardiomyopathy, dyspnea NYHA class III, 30% left
ventricular ejection fraction (LVEF), and a 12-lead ECG
with sinus rhythm conducted with left bundle branch block
(Figure 1A). He had already been treated with heart fail-
ure therapy comprising beta-blockers, ACE inhibitors, and
diuretics.

His medical history was notable for diabetes, chronic kid-
ney injury, peripheral vasculopathy, prostate cancer, thalas-
semia minor, and some episodes of acute heart failure.

In 2003, he underwent cardiac surgery (Bentall proce-
dure and mitral valve repair) for rheumatic valvular disease;
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FIGURE 1 A, 12-lead ECG
preimplantation of CRT-D: sinus rhythm
conducted with left bundle branch block. B,
12-lead ECG postimplantation of CRT-D:
sinus rthythm with narrow stimulated QRS
wave. C, 12-lead ECG at 2 y of follow-up
after CRT-D implantation: sinus rhythm
with narrow stimulated QRS wave

W

in 2014, he had catheter ablation of typical atrioventricular
nodal re-entrant tachycardia and of typical atrial flutter.
According to the last ESC Guidelines,? considering the
symptoms despite adequate medical treatment, the 12-lead
ECG, and the echocardiographic data, CRT-D was indicated.
During the implant procedure, intraoperative venography re-
vealed persistent left superior vena cava (PLSVC) and a dilated
coronary sinus (CS), with right superior vena cava draining
only into the PLSVC via an anastomotic branch (Figure 2A).

2.2 | Management

First, a Medtronic Viva XT CRT-D with Medtronic-6935
lead for the right ventricle and a Medtronic-5076 lead for the
right atrium were correctly positioned. However, the attempt
to position the standard coronary sinus lead was unsuccessful

due to the enormous venous flow of the dilated CS and due to
the small and narrow branches.

After 2 years, the patient was hospitalized for a fur-
ther episode of acute heart failure; in that occasion, it was
decided to optimize the implantation, attempting with
another type of lead (Medtronic Stability 4796-88 active
fixation lead). The procedure was performed on a fasting
patient, during antibiotic prophylaxis with intravenous
cefazolin and under local anesthesia with subcutaneous
lidocaine. Initially, percutaneous puncture of the left
subclavian vein was performed with the introduction of
a wire; an incision was also made on the skin in the left
subclavicular region in correspondence with the previous
surgical scar. By blunt dissection, the pocket containing
the generator was identified and then opened. The left
subclavian vein was cannulated, and a subselector was
inserted through the left superior vena cava; venography
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of the coronary sinus was then performed, showing its
marked dilation and flow, and only one visible tributary
vein (Figure 2B). Then, through a 0.014-inch wire, the bi-
polar lead with active fixation (Medtronic Stability 4796-
88) was placed in the anterolateral vein. After positioning
it in the target vessel and screwing the lead, the traction
tests revealed good stability and electrical parameters:
R wave sensing 11.7 mV, impedance of 832 Ohm, and
threshold of 2.2 V at 0.5 ms; the generator was connected
to the leads and placed in the previous prefascial pocket.
After a final fluoroscopic check, the leads and the device
were fixed to the prepectoral muscle band by sutures, and
the incision was closed in layers with reabsorbable sutures
at detached points of the subcutaneous tissue and with
nonabsorbable polymer at detached points of the skin.
Device upgrade was performed without complications,

‘ (B)
52

with a running time of 80 minutes and a fluoroscopy time
of 38 minutes. The final 12-lead ECG showed a narrow
QRS, the predischarge chest X-ray showed good perma-
nent position of the leads, and the patient was discharged
the following day (Figures 1B-2C-D).

2.3 | Follow-up

Since the implantation, there have been no recurrences of
acute heart failure; the patient has always been asymptomatic,
and during the follow-up after 1, 3, and 6 months and 2 years,
stable electrical parameters and long-term persistence of a
narrow QRS wave on surface 12-lead ECG were observed. A
mild improvement in LVEF (35%) and in dyspnea symptoms
(NYHA II) was also reported (Figure 1C-3).

FIGURE 2 A, Intraoperative
venography (RAO 5°, CAU 0°): dilated
coronary sinus. B, Intraoperative
fluoroscopy view (RAO 5°, CAU 0°) of
the anterolateral coronary sinus tributary
branch. C, Intraoperative fluoroscopy view
(RAO 14°, CRA 4°) of the active fixation
lead. D, Intraoperative fluoroscopy view
(LAO 18°, CAU 4°) of postimplantation

CRT-D
Stato del dispositivo (Impiantato: 11-Giu-2014) Riepilogo parametri
Atriale RV(6935M) LV(4796) Modo DDD Freq. min. 40 min-" AdaptivCRT  Adaptive Bi-Ve LV
Impedenza di stimolazione 342 ohm 323 ohm 494 ohm Cambio Modo 171 min-* Trascin. max 130 min-" Stim. V. LV->RV
Impedenza di defibrillazione RV=57 ohm Sensoremax 120 min-* AV stimolato 150 ms.
Polarita stim Bipolare Bipolare Punta LV/Coil RV AVrilevato 100 ms
Soglia di cattura 0875Va040ms 1625Va040ms 3.000Va1.00ms o . . .
Data misurazione 17-Apr-2019 17-Apr-2019 17-Apr-2019 : Freque Terapie
i impulso prog 150V/040ms  250V/040ms  4.00V/1.00ms AT/AF Monitor >171min-'  Tutte le Rx Off
Onda P/R misurata 14mv 44mv VF On >214 min-" ATP durante la carica, 35J x 6
Sensibilita programmata 0.30 mV 030mV FVT OFF Tutte le Rx Off
vT On 188-214 min-* Burst (3). Ramp(3), 26J. 35Jx 3

FIGURE 3

Ricon Avanzato On: Monitoraggio di VT. AF/Afl. Tach. sinus., SVT 1:1, Wavelet, Insorgenza(Monitoraggio).
Onda T, Rumore (Tempo di sospensione)

Modifiche durante la i Avvio Valore

Durante la sess. in corso non ¢ stato modificato alcun parametro.

Summary of CRT-D electrical parameters at 2 y of follow-up: persistence of good electrical parameters
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3 | DISCUSSION

The persistence of the left superior vena cava (LSVC) is the
most common asymptomatic congenital alteration of the sys-
temic thoracic venous return.' LSVC is often connected to
the CS (92%), less to the left atrium (LA, 8%); drainage of
venous blood from the upper left part of the body and from
the left arm is guaranteed via the jugular vein, LSVC, and CS
to the right atrium.

Typically, the presence of the upper left vena cava is an
asymptomatic and random finding in imaging tests (CT,
MRI, or angiography) or during interventions (catheteriza-
tion, pacemaker or defibrillator implant, thoracic surgery).
A dilated coronary sinus detected with echocardiography
could suggest the existence of LSVC, which is confirmed
after the injection of echocardiographic contrast in the cu-
bital vein. Even an abnormal transvenous passage of guides
and leads could suggest the presence of LSVC, showing a
characteristic left run before the coronary sinus connection.
The persistence of LSVC is associated with the presence
of arrhythmias from an accessory or intranodal pathway;
therefore, invasive procedures could report severe compli-
cations during the positioning of central venous access.’
Due to the low incidence of LSVC in healthy subjects, rou-
tine cardiac imaging is recommended only in patients with
congenital disease before the implantation of a biventricu-
lar device.*

Persistent LSVC is not a contraindication to the subcla-
vian vein catheterization; moreover, imaging could help the
operator in choosing the most appropriate approach for the
implant (guides, catheters, and stylets) in order to increase
the possibilities of success.>®

The operator should be aware of anatomical abnormali-
ties, difficulties in electrochemical fixation, and potential
procedural complications; in case of LSVC without SVC, it
is more difficult to insert the lead in the CS.’

It is important to perform a venous angiography to identify
LVSC, to evaluate the angle of the CS orifice and the possible
presence of a double vena cava.® To insert the lead into the
CS, it may be useful to use guides with atypical curves.’

Many patients have bilateral SVCs, and the right SVC is
a viable option in case of difficulty in the left approach.'” In
the absence of right SVC (as in this case), the left subclavian
vein remains the only solution.

To the best of our knowledge, there are only a few case
reports in the literature regarding CRT-P or CRT-D implan-
tation via PLSVC; most of these are old, and although they
describe the use of an active fixation lead in the right atrium
and/or ventricle, none of them reports the use of this type of
lead in the coronary sinus.!""!7

As a result, currently there is no standard implant tech-
nique, and often, technical improvisations are required to ob-
tain satisfactory results.
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The Medtronic Model 20066/4796-88 LV lead (“Attain
Stability,” Medtronic Inc) is a bipolar 88-cm-long lead de-
signed for pacing of the left ventricle with electrodes made
of platinum-iridium alloy with titanium nitride coating. The
diameter of the lead body and of the electrodes is 1.47 mm
(4.4 French) and 1.70 mm (5.1 French), respectively.

It is designed with active fixation (unique side helix mecha-
nism, positioned 0.25 mm away from the lead body before the
proximal electrode) to allow for precise placement and secure
fixation during implant. This design provides more flexibil-
ity in pacing location, reduces the risk of lead dislodgement,
and integrates a mechanical stop and adhesive backfill for pre-
vention of over-rotation and vein tissue pinching. With these
characteristics, this lead has the potential for use in all types of
coronary venous anatomy, especially in those with huge flow
toward the coronary sinus as in patients with PLSVC.

4 | CONCLUSIONS
In patients with PLSVC, the use of an active fixation lead
(like the Medtronic “Attain Stability”) on the coronary sinus
can lead to a successful and safe cardiac resynchronization,
facilitating its positioning with a low long-term displacement
rate.

We know well that our choice is not generalizable because
of the variability of the CS anatomy and its tributary veins,
the possible presence of a right SVC that makes the right ap-
proach possible, and the possibility of surgical implantation
of an epicardial LV lead in selected patients; despite this, we
think our experience deserves to be shared in literature, being
useful in all those cases where these other solutions are not
possible.
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