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Background Pulmonary vein isolation (PVI) has entrenched itself as one of the main approaches for the treatment of paroxys-
mal symptomatic atrial fibrillation (AF). Pulmonary vein isolation prevents focal triggers from pulmonary veins from
initiating AF paroxysms. As standard—PVI is performed through the inferior vena cava (IVC) approach, through
the femoral vein. However, there are conditions when this approach is not appropriate or is not available.

...................................................................................................................................................................................................
Case summary We report a case of a 53-year-old male who was referred to Pauls Stradins Clinical University Hospital for PVI

due to worsening AF. Due to the rare anatomical variant of the venous system, the standard approach to PVI could
not be applied. Interrupted cava inferior did not allow for femoral vein and IVC access. We had to figure out a dif-
ferent path—a combination of internal jugular and subclavian veins was used. Transseptal puncture was performed
under transoesophageal echocardiography (TOE) control with a puncture needle stiletto. Pulmonary veins were
isolated successfully, no complications were observed, and the patient was discharged in sinus rhythm.

...................................................................................................................................................................................................
Discussion In some patients, PVI cannot be done through the standard IVC approach. In such cases, a different venous access must be chosen.

Our patient had a rare variant of interrupted IVC and we had to use superior vena cava approach for the procedure. The difficulty
of this approach is that procedure instruments are not designed for non-standard venous access; however, a combined use of TOE,
general anaesthesia, and contact force-guided ablation has succeeded in isolating patients’ pulmonary veins.
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ESC Curriculum 5.3 Atrial fibrillation • 5.1 Palpitations

Learning points
• When access to the heart via inferior vena cava vein is not available for pulmonary vein isolation, superior vena cava (SVC) approach via

right internal jugular and right subclavian vein can be used.
• Atrial septal puncture is hard when SVC approach is chosen, as specially curved instruments are lacking, however, needle stiletto can be

used for transseptal puncture.
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Introduction

Pulmonary vein isolation (PVI) is recommended as one of the main
approaches for rhythm control in patients with paroxysmal atrial fib-
rillation (AF).1 Complete PVI can be achieved by various ablation
techniques, but all techniques share a similar feature—an endocar-
dium is accessed through the inferior vena cava (IVC) approach.2

However, IVC approach is not always possible. When a patient with
an anatomical variant of partly absent IVC was admitted to Pauls
Stradins Clinical University Hospital for PVI due to worsening of par-
oxysmal AF we had to use a different venous access for the
procedure.

Timeline

Case presentation

A 53-year-old male with a history of hypertension, obesity, and dysli-
pidaemia was referred for PVI due to worsening of AF. The patient
had a 5-year history of paroxysmal AF. During the previous 4 months,
he had been admitted to the hospital three times due to AF parox-
ysms and was referred for PVI. Previously, he had failed treatment
with propafenone and ethacizine, and paroxysms were frequent,
causing mental and physical distress. At admission, he used betaxolol
and ethacizine as antiarrhythmic drug treatment.

The patient had a rare anatomical variant of IVC. Previous examina-
tions revealed that IVC terminates below the hepatic zone and ven-
ous blood flow is compensated through azygos vein draining into the
superior vena cava (SVC) (Figure 1). Multiple accessory spleens were
also observed. There were four typical pulmonary vein entrances into
the left atrium. A thick atrial septum was observed. Transthoracic
echocardiography showed a mild left atrial enlargement (Left Atrial
Volume Index 43 mL/m2) with normal left ventricular size and func-
tion. Laboratory test results showed no significant changes.

Considering the patient’s vascular anatomy, we decided to use the
right subclavian and right internal jugular veins as access points. The
procedure was performed under general anaesthesia and transoeso-
phageal echocardiography (TOE) guidance. A steerable catheter
(Dynamic XT, Boston Scientific, MA, USA) was placed into the cor-
onary sinus from a 7-French sheath via the right subclavian vein. Then

a transseptal needle (BRK transseptal needle, St. Jude Medical, Inc.,
MN, USA) was placed in the right atrium from an 8.5-French steer-
able sheath via the right internal jugular vein access. A transseptal
puncture was attempted under fluorographic and TOE control. The
initial attempt failed due to the thick atrial septum and technical chal-
lenges to deliver the needle at the desired spot. Finally, a needle stil-
etto was used for the transseptal puncture, which was successful at
first attempt (Figure 2).

After the transseptal puncture, a 10 000-unit unfractionated hep-
arin solution was injected and an activated clotting time of >300 s
was achieved. We performed an anatomical 3D and myocardial po-
tential mapping using a multipolar mapping catheter (PENTARAYTM

NAV, Biosense Webster, CA, USA) (Figures 3 and 4). No left atrial
scarring was observed. Open-irrigated contact force-sensing catheter
(THERMOCOOL SMARTTOUCHVR SF, Biosense Webster, CA,
USA) was used for point-by-point PVI. After PVI sinus rhythm was
restored by an electric cardioversion. Bidirectional conduction block
between pulmonary veins and left atrium was confirmed. Total pro-
cedure time was 5 h 40 min, total fluorography time was 1 h 39 min,
with total radiation dose of 4915 mGy/m2.

No complications were observed. The patient was discharged the
following day. Upon a 3-month follow-up, the patient was asymptom-
atic and arrhythmia free as confirmed by electrocardiogram Holter
monitoring.

Discussion

We have reported a case of PVI performed in a patient with a rare
congenital anomaly of polysplenia, which is frequently associated
with other cardiovascular anomalies. Our patient had an interrupted
IVC and a compensated venous blood return through vena azygos.
The standard approach to PVI through femoral vein access was not
applicable; therefore, SVC approach was most appropriate. Due to
low incidence of the condition, specially designed instruments are
not available and a transseptal puncture is frequently complicated
when SVC access is used.

Multiple authors report different solutions for such procedures.
SVC can be used for heart access. Usman et al.3 performed PVI via
right subclavian and left axillary veins in a patient with IVC filter, while
Kato et al. performed PVI in a patient with partly absent IVC through
right internal jugular and right subclavian vein access.4 The main diffi-
culty with SVC access is the puncture needle positioning, since all
available needles are designed for IVC access. Both authors reported
about manually curving the needle to achieve better positioning.
Although we had no problem delivering the transseptal puncture
sheath to the desired position, the sheath was continuously dislodged
when the puncture needle was inserted, due to its rigidity. We
resolved the problem by using a needle stiletto inside the dilatator,
since the stiletto is softer and more easily manipulated than the nee-
dle. Another complicating factor was a thick atrial septum. While we
have succeeded in applying mechanical pressure on the fossa ovalis,
radiofrequency (RF) energy powered needles can be used for an eas-
ier puncture.5 Another option is percutaneous transhepatic venous
access. Although the transseptal puncture can be performed with a
standard needle, this approach is more difficult due to greater vascu-
lar access site complication risk, such as bleeding. Considering

.................................................................................................
Data Events

2016 First atrial fibrillation (AF) paroxysm

2021 Worsening of AF, three hospital admissions

during the last 4 months

Admission Day 1

(March 2021)

Hospital admission and standard

examination

Admission Day 2 Pulmonary vein isolation procedure day

Admission Day 3 Discharge from the hospital

3 months after ablation No AF symptoms and arrhythmia free dur-

ing electrocardiogram Holter monitoring
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transhepatic puncture a non-routine procedure for electrophysiolo-
gists, an additional specialist must be involved. Singh et al.6 have
successfully performed transseptal puncture with an RF needle
through the percutaneous transhepatic venous access site with no
procedure-related complications. Meanwhile, retrograde access to
the left atrium excludes any need for transseptal puncture. Roeck
et al.7 used a retrograde left atrium access via the right femoral artery
in combination with magnetic navigation system for PVI in a patient
with an atrial septal defect (ASD) occluder. Magnetic navigation sys-
tem allows us to perform ablations that would not otherwise be pos-
sible to perform manually. The main disadvantage of this method is
unavailability of magnetic navigation system in most centres, there-
fore other methods have to be chosen.

In non-standard cases, such as ours, fluorography and procedure
times are increased, and there is room for procedure and work-
flow improvement. Remote magnetic navigation (RMN) ablation is
known to be superior in reducing total fluorography time, as one
meta-analysis has shown.8 A case report of a patient with inter-
rupted IVC by Hernandez-Ojeda et al.9 showed successful PVI
with the help of RMN. However, the anatomy of this patient
allowed a partial IVC approach, since the advance from the right
femoral vein to the right atrium through the azygos vein was pos-
sible. This procedure was associated with a lower dose of radi-
ation 4476 mGy/m2. Retrograde left atrium access via the right
femoral artery can further reduce fluorography time. Buiatti
et al.10 used this approach in a patient with ASD occluder. While

Figure 1 Coronal and axial view of previous computed tomography angiography scan revealing that inferior vena cava is interrupted at hepatic
level.

Figure 2 A puncture needle stiletto is used for transseptal puncture. Slides reveal puncture system position before (right) and after (left) the punc-
ture was performed.

PVI performed in a patient with polysplenia and interrupted IVC 3
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the total procedure time was 396 min, fluorography took only
6 min, which is considerably shorter than observed in procedures
performed through SVC.

In summary, non-standard cases require non-standard solutions.
Different approaches to PVI must be chosen, depending on
each individual’s anatomy, operator’s experience, and available
equipment.
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Supplementary material

Supplementary material is available at European Heart Journal - Case
Reports online.

Slide sets: A fully edited slide set detailing this case and suitable for
local presentation is available online as Supplementary data.
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Figure 3 Fluorography of left atrial mapping with multipolar map-
ping catheter.

Figure 4 Myocardial potential three-dimensional mapping of left atrium in different projections—PA (A), AP (B), LL (C), and LAO (D). Images rep-
resent left atrium myocardial potential three-dimensional map before (left) and after (right) the point-by-point ablation in different projections.
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