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A 55 year-old male patient diagnosed with symptomatic persistent 
atrial fibrillation with clinical recurrences during treatment with 
amiodarone was admitted for scheduled pulmonary vein (PV) iso-
lation using cryoablation. Prior transthoracic echocardiogram 
showed normal left ventricle systolic function and moderate left 
atrium (LA) enlargement. CT-scan showed a normal PV anatomy, and 
transesophageal echocardiogram showed the absence of throm-
bus in the LA appendage and no apparent patent foramen ovale. 
Cryoablation procedure was initiated using the conventional ap-
proach. Transseptal puncture was performed with a SL0 sheath and 
a BRK-1 needle under fluoroscopy, guided by a wire in the aorta and 
a tetrapolar catheter in the coronary sinus as landmarks, and using 
contrast to show the tenting on the fossa ovalis before the puncture. 
Once it was performed, a guide wire was positioned in the left supe-
rior PV. The SL0 sheath was exchanged and the FlexCath Advance™ 
Steerable Sheath (Medtronic, MN, USA) was progressed over the 
wire. When we tried to progress the FlexCath into the LA through 
the wire, we found a high resistance at the atrial septum. Despite 
several attempts pushing with different torques, the force was in-
sufficiently transmitted and we could not get into de LA with the 
sheath until we performed the shoehorn maneuver (Figure 1). Once 
this problem was solved, the procedure continued successfully with-
out other incidents.

In this article, we present the shoehorn technique to solve dif-
ficulties in transseptal sheath crossing in cryoablation procedures. 
First, we place the tetrapolar electrode, commonly used in cryoab-
lation procedures for right phrenic nerve pacing during right PVs ab-
lation, in the left atrium through the transseptal puncture hole. The 
shoehorn maneuver consists in pulling back this tetrapolar electrode 
while, at the same time, we press and try to progress the FlexCath 

sheath into the transseptal hole through the wire placed in the left 
PV. This simultaneous and in opposing-direction movement of the 
catheters at the transseptal hole expands it or minimally tears it 
permitting the FlexCath sheath to cross safely the transseptal punc-
ture once the tetrapolar catheter is removed to the right atrium. 
Sometimes this movement should be performed more than once, 
especially in cases with elastic septum. In our experience, this is an 
easy and safe maneuver that we have successfully used in seven 
cases so far, with no complication and using the standard tools for 
the procedure (Video S1).

Transseptal puncture approach is increasing because of new 
and complex procedures to treat different cardiac conditions.1 It is 
a demanding procedural step in accessing the LA with inherent risks 
and safety concerns. Transseptal sheath crossing sometimes can be 
challenging. The shoehorn technique is a simple maneuver success-
fully used to solve difficulties in transseptal access, not previously 
reported in cryoablation procedures.2

Transseptal puncture is commonly performed with fluoroscopic 
guidance, contrast injection, and pressure monitoring. There are 
many techniques for transseptal puncture facilitating difficult cases 
and/or allowing a more accurate position in the fossa ovalis accord-
ing to the procedure (intracardiac echocardiogram, transoesoph-
ageal echocardiography, radiofrequency needle for transseptal 
puncture, steerable transseptal catheter with a localization/stabili-
zation tool to identify and then navigate on the fossa…) On the con-
trary, these tools are not widely available over the world and add 
important costs to the procedure. Therefore, despite refinements 
of conventional instruments and innovations, traditional tools re-
main effective in creating and dilating the initial puncture, with an 
acceptable safety profile.3 But even for skilled operators, transseptal 
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sheath crossing can sometimes be challenging, especially in muscu-
lar, fibrotic, or too elastic interatrial septum.4 Moreover, the sheath 
used is a 12F sheath as the FlexCath Advance™ for pulmonary vein 
isolation using cryoablation technology. This sheath has a slightly 
abrupt transition between the sheath and the dilator with a little 
step that sometimes causes difficulties in crossing the transseptal 
hole. Frequently, we experience cases where it is difficult to advance 
it across the septum, because of insufficient support or requiring 
excessive force or torque that might compromise the safety of the 
procedure. In these cases, we have successfully and safely used the 
shoehorn technique for transseptal sheath crossing.

The shoehorn technique is a simple and safe maneuver that can 
help to solve difficulties in transseptal sheath crossing, using the 
conventional tools used for a standard cryoablation procedure, and 
therefore avoiding unnecessary assistance/tools and saving costs.
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F I G U R E  1  The shoehorn technique. (A) Left anterior oblique fluoroscopic projection showing a tetrapolar electrode catheter placed 
in the right subclavian vein for phrenic nerve stimulation and the 12F FlexCath AdvanceTM Steerable Sheath showing difficulties for 
transseptal crossing over a wire placed in the left superior PV. (B) The tetrapolar electrode catheter is introduced then into the LA through 
the transseptal puncture hole. The shoehorn technique consists of removing back the tetrapolar electrode catheter while we try to progress 
forward the sheath over the wire placed in the left superior PV. (C) The sheath cross safely the transseptal puncture once the tetrapolar 
electrode is removed back into the right atrium. LA, left atrium; PV, pulmonary veins.
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