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A practical guide for building a highway between atria during 
transseptal puncture without radiation

Introduction

To gain access to the left side of the heart, a transseptal punc-
ture (TSP) is required (1). At our center, a routine “2C3L” tech-
nique is used in patients with persistent atrial fibrillation (AF); 
this is a fixed ablation approach consisting of bilateral circumfe- 
rential pulmonary vein antrum isolation and three linear ablation 
lesion sets across the mitral isthmus, left atrial roof, and cavo-
tricuspid isthmus (2–4). Thus, the ablation catheter often needs 
to be switched between the left and right atria intentionally or 
unintentionally during ablation. The ablation catheter can be in-
troduced into the left atrium through a puncture site using three-
dimensional (3D) mapping system as well as fluoroscopy. In the 
present study, a track between biatrium through a puncture site 
was restructured using the former without the use of an x-ray 
and was referred to as a highway between the right and left atria.

Methods

Patient population
A total of 40 patients randomized in a 1:1 ratio; 20 patients in 

each group (mean age, 60.2±7.4 years; 65% males) with persistent 
AF undergoing TSP and catheter ablation at the Anzhen Hospi-
tal from September to October 2015 were recruited. The ablation 
catheter needed to be switched between biatrium in all patients. 
Searching for the puncture site was guided by fluoroscopy at 
right anterior oblique (RAO 30°) view in 20 patients (trackless 
group). Mapping the track between biatrium through puncture 
site using fast anatomic mapping (FAM) with Carto3 system (Bio-
sense Webster, Diamond Bar, CA, USA) was applied in remaining 
20 patients (track group). Procedure time refers to the time taken 
to switch catheter from right atrium to left atrium, namely the 
time needed for crossing intra-atrial septum. The study protocol 
was approved by the local Institutional Review Board. Informed 
consents were taken from all patients involved in the study.

The protocol of visualizing this track is as follows:
Step 1: Advance the SL1 Schwatz sheath and catheter into 

the left atrium. Tip the catheter outside of the sheath.
Step 2: Launch the FAM function of Carto3 system
Step 3: Fix the sheath with the left hand, and then, withdraw 

the catheter back into the sheath with the right hand smoothly 
until the catheter goes back into the right atrium; this is the pro-
cedure for FAM track.

Objective: To investigate whether switching the ablation catheter between the right and left atria through transseptal puncture site can be ac-
curately performed without fluoroscopy.
Methods: Forty patients with persistent atrial fibrillation (mean age, 60.2±7.4 years; 65% males) got “2C3L” approach were randomized in a 1:1 
ratio to undergo either crossing interatrial septum guided by fluoroscopy (trackless group) or crossing septum guided by track image that was 
mapped by Carto3 system (track group).
Results: The three-dimensional image of the track could be mapped smoothly and shown clearly. No significant differences were found in the 
success rates between the two groups (100% vs. 100%, p>0.05). However, the procedure of crossing septum was completed without any fluo-
roscopy use in track group, which showed a shorter procedure time than trackless group (4±3 s vs. 20±10 s, p<0.01).
Conclusion: Visualizing the track passing through the puncture site using Carto3 system can guide the ablation catheter in safely crossing the 
intra-atrial septum quickly with zero fluoroscopy. (Anatol J Cardiol 2017; 17: 470-2)
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Step 4: Stop FAM function when a 3D track image is mapped.
Step 5: Show the 3D track image when the catheter needs to 

be advanced into the left atrium in the RAO 30° and left anterior 
oblique 45° projections.

It is critical to ensure that the sheath and catheter are in the 
left atrium before FAMing and to keep the sheath fixed in the left 
atrium during the whole process of FAM. This means that the ab-
lation catheter is moved within the lumen of the sheath. In other 
words, what we are FAM is outline of sheath. Besides that, the 
operator can also start from step 3 when FAMing the left atrium.

Statistical analysis
Data are presented as mean±standard error of the mean. 

The difference in processing time between the two groups was 
analyzed using Student’s t-test and SPSS 10.0. A p value <0.05 
was considered significant.

Results

The 3-D track image could be quickly mapped and clearly 
shown by Carto3 system (Fig. 1, 2). Crossing septum needed to 
be performed three to four times on an average in each patient 
who underwent “2C3L” approach. No significant differences 
were found in the success rates between the two groups (100% 
vs. 100%, p>0.05). However, the puncture site often needed to 
be searched for several times in trackless group but only once in 
track group. The procedure was performed within a mean dura-
tion of 20±10 s in trackless group but 4±3 s in track group. Com-
pared with trackless group, the procedure time guided by the 
track image in track group was reduced significantly (p<0.01). 
In addition, zero-fluoroscopy time was achieved in all patients 
in track group. No iatrogenic complications occurred in both 
groups.

Discussion

TSP and catheter ablation are commonly required in the 
treatment of left atrial arrhythmia (AF, atrial tachycardia, and 
atrial flutter). But the atrial septum often needs to be recrossed 
by the catheter; the catheter also needs to be switched between 
biatrium during ablation, such as diagnosis and treatment of 
complicated atrial arrhythmia (5, 6) or incautiously falling into 
the right atrium.

Sometimes crossing the septum through puncture site may 
be more difficult because of distorted atrial septum, atrial septal 
occlude, inability to locate the fossa ovalis, or increased septal 
thickness caused by the previous puncture (7, 8). Furthermore, 
the puncture site cannot be directly identified. Therefore, sho- 
wing the track between biatrium will be helpful in accurately lo-
cating this channel and prevent blind poking. Besides that, zero-
fluoroscopy approach is welcomed by both patients and doc-
tors (9). Obviously, the catheter can be rapidly and accurately 
advanced into the left atrium along the track that we presented 

with zero fluoroscopy. Our results suggest that visualization of 
the track is a more practical method for locating the puncture 
site and shortening the procedure time; it has become a regular 
approach at our center (10–12).

Figure 1. Procedure of mapping the track. The endocardial shell of the 
left atrium was represented on a semi- transparent background. The 
distal of SMARTTOUCH (ST) catheter was positioned inside the left 
atrium and outside the SL1 sheath at RAO 45°and LAO 45° view. Mean-
while, the track (white bar) was mapped using FAM function with Carto3 
system (a and b). Fixing the sheath and pulling the catheter back into the 
sheath spontaneously (c and d). Pulling the catheter pass through the 
puncture site and back to the right atrium (e–h)
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Figure 2. The endocardial shell of the left atrium was created by FAM 
function with Carto3 system. The track (blue bar) was mapped by pull-
ing the ST catheter out of the left atrium pass through the puncture site
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Study limitations

Our study population consisted of only 20 patients in each 
group; therefore, this is a small number from which to make infe- 
rences regarding speed values. Moreover, the operators at our 
center are relatively experienced, so additional studies are re-
quired to validate this technique in the novice.

Conclusion

Mapping of the track between biatrium allows a significant 
reduction in fluoroscopy times during radiofrequency ablation 
procedures for complicated atrial arrhythmias and makes the 
procedure of crossing interatrial septum safe, simple, and fast.
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