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CASE REPORT

Difficult case of a trans-septal puncture: Use of a “"SafeSept”
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Abstract

A 69-year-old man was admitted to our center to
undergo catheter ablation of paroxysmal atrial fibril-
lation refractory to antiarrhythmic drug therapy. This
procedure required access to the left atrium through
the interatrial septum. During hospitalization, the pati-
ent performed routinely pre-procedure transthoracic
echocardiography and gadolinium-enhanced cardiac
magnetic resonance showing a normal anatomy of both
the fossa ovalis and the interatrial septum. Access to
the left atrium proved difficult and several unsuccessful
attempts to perform the trans-septal puncture were
made under both fluoroscopy and intracardiac echocar-
diography guidance, even with radiofrequency energy
delivery. Finally, trans-septal puncture was successfully
carried out using a novel nitinol J-shaped “SafeSept”
trans-septal guidewire, designed to cross the interatrial
septum through the trans-septal needle thanks to a
special sharp tip. Moreover, thanks to its rounded J]
shape that reduces the risk of atrial perforation, the
“SafeSept” guidewire, when advanced into the left
atrium, becomes atraumatic.

Key words: Trans-septal puncture; “SafeSept” guide-
wire; Atrial fibrillation; Interatrial septum; Intracardiac
echocardiography

© The Author(s) 2015. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: In recent years, the number of percutaneous
therapeutic techniques requiring trans-septal cathe-
terization has increased. We present the case of a
69-year-old man with a ten-year history of paroxysmal
atrial fibrillation. Access to the left atrium proved difficult
and several unsuccessful attempts to perform the trans-
septal puncture were made under both fluoroscopy
and intracardiac echocardiography guidance, even
with radiofrequency energy delivery. Finally, trans-
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septal puncture was successfully performed using a
novel nitinol “SafeSept” trans-septal guidewire. If the
interatrial septum is thickened, scarred, fibrous, too
mobile and/or aneurismal, the use of the “SafeSept”
guidewire may be a safe and effective option.

Zucchetti M, Casella M, Dello Russo A, Fassini G, Carbucicchio
C, Russo E, Marino V, Catto V, Tondo C. Difficult case of a
trans-septal puncture: Use of a “SafeSept” guidewire. World J
Cardiol 2015; 7(8): 499-503 Available from: URL: http://www.
wjgnet.com/1949-8462/tull/v7/i8/499.htm DOI: http://dx.doi.
org/10.4330/wjc.v7.18.499

INTRODUCTION

Atrial fibrillation (AF) catheter ablation is a common
therapeutic approach. The access to the left atrium,
required to perform the procedure, is usually achieved
through the interatrial septum. Trans-septal cathe-
terization during catheter ablation results in high
success rates with low complication incidence. Failure of
the trans-septal approach is often related to unfavorable
anatomical features of both the interatrial septum and
the fossa ovalis™?., In particular cases, trans-septal
puncture can prove difficult even with the support of
transesophageal or intracardiac echocardiographic
imaging®¥, or using radiofrequency energy to facilitate
trans-septal puncturing®®. In these cases, the use of
the “SafeSept” trans-septal guidewire can be a valid
alternative for achieving catheterization across the

interatrial septum'”,

CASE REPORT

We present the case of a 69-year-old man with a ten-
year history of paroxysmal AF. One year earlier, he had
undergone catheter cryoablation of a common typical
atrial flutter. After the procedure, several recurrences
of paroxysmal AF refractory to antiarrhythmic drug
therapy were recorded. The patient was then referred
to our hospital for pulmonary vein disconnection
by radiofrequency ablation. The patient had never
undergone a previous procedure requiring trans-septal
approach or heart surgery and did not have congenital
heart defects.

During hospitalization, the patient underwent a
baseline electrocardiogram that showed normal sinus
rhythm and an echocardiogram that demonstrated
a large left atrium (@ 54 mm). The membrane of
fossa ovalis was confirmed to be intact by gadolinium-
enhanced cardiac magnetic resonance imaging,
performed before ablation to assess left atrium and
pulmonary vein anatomy and merge morphological and
electroanatomic information during AF ablation.

At first a percutaneous trans-septal puncture
was attempted. A decapolar catheter was inserted
via femoral venous approach guided by fluoroscopy
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Figure 1 Intracardiac echo imaging. Correct localization of the puncture site
with tenting of the fossa ovalis without crossing the interatrial septum.

into the coronary sinus. A trans-septal needle (BRK,
St Jude Medical Inc.) was advanced through a long
sheath (SLO, 8 F, St. Jude Medical Inc., St. Paul, MN,
United States) against the septum. By a percutaneous
contralateral femoral venous approach, an ultrasound
catheter (AcuNav, Siemens Healthcare, Mountain
View, CA, United States) was advanced for intracardiac
echocardiography monitoring. This technique was used
to guide the needle to the correct position against the
fossa ovalis. Normal interatrial septum anatomy was
observed during the positioning.

Several unsuccessful attempts to obtain a trans-
septal puncture were performed by two expert electro-
physiologists despite changing site of puncture, needle
orientation, needle types and different curved sheaths.
During needle puncture, a strong resistance against
the septum was encountered; both fluoroscopy and
intracardiac echocardiography showed tenting of the
fossa ovalis, but puncturing was not achieved despite
the correct location of the needle (Figure 1).

An electrosurgical cautery generator was used to
facilitate trans-septal catheterization. A standard cautery
pen was placed upon the proximal portion of the
trans-septal needle, then a radiofrequency pulse was
delivered for few seconds at 45 W. Two unsuccessful
attempts with this technique were performed.

The previous techniques were unsuccessful because
of the anatomical features of the interatrial septum (i.e.,
unusual thickness of the fossa ovalis).

In order to get a successful fossa ovalis puncture,
a special trans-septal guidewire (“SafeSept” Pressure
Products, Inc., United States) was considered as an
option (Figure 2).

The “SafeSept” is a nitinol trans-septal guidewire
designed to easily cross the interatrial septum through
the trans-septal needle thanks to a special sharp tip
that allows it to penetrate the fossa ovalis without
the use of a particular hard contact. Moreover, the
“SafeSept” is non-traumatic when advanced into the
left atrium thanks to its rounded J shape, thus reducing
the perforation risk of the atrial wall. The trans-septal
guidewire’s distal end can be easily visualized thanks to
a radiopaque coil.
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Figure 2 “SafeSept” trans-septal guide wire. Details of
the radiopaque coil and the rounded J shape of the tip.

Figure 3 Sequence of fluoroscopy imaging of trans-
septal puncture in the same projection (left anterior
oblique view). A: The esotherm sound for the esophageal
temperature control and coronary sinus catheter are in
place. The “SafeSept” guidewire penetrates the fossa
ovalis; B: The “SafeSept” guidewire is visible in the left
atrium thanks to radiopaque coil; C: The trans-septal
assembly (needle, dilator and sheath) is placed in the right
atrium before crossing the fossa ovalis; D: The distal part
of trans-septal guidewire is positioned in the left superior
pulmonary vein.

Figure 4 Sequence of intracardiac echo imaging of trans-septal puncture. The “SafeSept” guidewire is advanced through the trans-septal needle; while tenting
constant force on the septum (A-C), the “SafeSept” easily crosses the fossa ovalis (D-F).
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The trans-septal assembly (needle, dilator and
sheath) was advanced over the guidewire. In particular,
under fluoroscopic and intracardiac echo guidance,
the “SafeSept” was advanced through the trans-septal
needle; while tenting and maintaining constant force
on the septum, the guidewire was advanced and easily
crossed the interatrial septum (Figures 3 and 4). The
wire (clearly visible thanks to its radiopaque coil) was
further positioned in the left superior pulmonary vein.

The trans-septal needle was then advanced through
the dilator and long sheath over the “SafeSept” across
the fossa ovalis into the left atrium. Then the long
sheath was placed in the left atrium and both trans-
septal guidewire and dilator were pulled out.

Afterwards, unfractionated heparin was administered
(100 U/kg) and pulmonary vein disconnection was
successfully performed by radiofrequency ablation
supported by the EnSite NavX electroanatomic mapping
system.

DISCUSSION

In recent years the number of percutaneous therapeutic
techniques requiring trans-septal catheterization has
significantly increased™?. The risks of complications
related to perforation of the posterior atrial wall or aortic
bulb remain limitations of this technique in the presence
of anatomical alterations (distorted and/or thickened
atrial septal tissue)™.

Usually the trans-septal puncture is performed
through fossa ovalis because it is the region offering the
least resistance. This site can be located fluoroscopically
and through the use of standard electrode catheters as
anatomical landmarks (His region or, bulb of the aorta
with a “pig-tail” catheter).

Intracardiac echocardiography was helpful to visua-
lize the fossa ovalis in order to guide trans-septal punc-
ture thus avoiding perforation of structures adjacent to
the atrial septum or pericardial tamponade®¥. In the
presence of unfavorable anatomy (i.e., a thickened atrial
septum, extremely elastic or aneurysmal fossa ovalis,
presence of fibrosis due to a previous catheterization),
trans-septal puncture may be challenging even with the
use of these methods.

A brief application of radiofrequency to the septum,
either through a dedicated radiofrequency catheter
system or the use of an electrosurgical cautery pen,
could be helpful in facilitating both fluoroscopy and
imaging guidance!™®,

In extremely difficult puncturing, “SafeSept” could
be a valid option to cross the interatrial septum!>*%,
After crossing the septum, the guidewire immediately
bends into a J shape, so as to be atraumatic when
advanced into the left atrium. Furthermore, a radio-
paque coil is positioned on the distal end of the wire to
provide a fluoroscopic visualization during every step of
the procedure.

In conclusion, trans-septal catheterization may
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be challenging if the interatrial septum is thickened,
scarred, fibrous, too mobile and/or aneurysmal. The use
of fluoroscopy, intracardiac ultrasound and RF energy
are helpful, but may sometimes not be enough to
achieve trans-septal catheterization. In these cases, the
use of the “SafeSept” trans-septal guidewire may be a
safe and effective option.
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COMMENTS

Case characteristics
A 69-year-old man affected by palpitations with diagnosis of paroxysmal atrial
fibrillation.

Clinical diagnosis
The patient had several recurrences of paroxysmal atrial fibrillation after the
cryoablation of a common typical atrial flutter.

Differential diagnosis
Difficult trans-septal puncture using fluoroscopy and intracardiac echocar-
diography, radiofrequency energy delivery and “SafeSept” trans-septal guidewire.

Laboratory diagnosis
The patient had no alterations of hematological values.

Imaging diagnosis

Transthoracic echocardiography and gadolinium-enhanced cardiac magnetic
resonance imaging showed a normal anatomy of the fossa ovalis and interatrial
septum.

Pathological diagnosis

Access to the left atrium proved difficult and several unsuccessful attempts
to perform the trans-septal puncture were made under both fluoroscopy and
intracardiac echocardiography guidance, even with radiofrequency energy
delivery.

Treatment
Trans-septal puncture was successfully carried out using a nitinol J-shaped
“SafeSept” trans-septal guidewire.

Related reports

Very few cases of unsuccessful trans-septal puncture that require the use of
nitinol J-shaped “SafeSept” trans-septal guidewire have been reported in the
literature.

Term explanation

The novel nitinol J-shaped “SafeSept” trans-septal guidewire is designed to cross
the interatrial septum through the trans-septal needle thanks to a special sharp
tip but simultaneously is a non-traumatic device due to its rounded J-shape that
reduces the risk of atrial wall perforation.

Experiences and lessons

Trans-septal catheterization may be challenging if the interatrial septum is
thickened, scarred, fibrous, too mobile and/or aneurysmal. The use of fluoroscopy,
intracardiac ultrasound and radiofrequency energy are helpful, but may some-
times not be enough to achieve trans-septal catheterization. In these cases, the
use of the “SafeSept” trans-septal guidewire may be a safe and effective aid.
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This manuscript showed a case of paroxysmal atrial fibrillation in whom SafeSept
was effective for trans-septal puncture. The case is peculiar and interesting.
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