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A B S T R A C T   

Background: Attempting to minimize radiation exposure during catheter ablation of atrial fibrillation (AF) for 
patients, operators and medical staffs should be performed. This study aimed to investigate the feasibility and 
safety of a metal interference alert guided septal approach using 3 intracardiac echocardiography viewing po-
sitions for near-zero fluoroscopy AF ablation procedures. 
Methods/results: A total of 668 procedures among 608 consecutive patients with AF (67.2 ± 7.3 years, 408 males) 
who underwent catheter ablation were retrospectively evaluated and divided into 2 groups, near-zero group (n 
= 42) and conventional group (n = 595). In the near-zero group, a metal interference alert guided septal 
approach with 3 different catheter intracardiac echocardiography positions to minimize the fluoroscopy time was 
applied, and a left atrial access with 2 long sheaths from a single septal puncture without fluoroscopy was 
successfully achieved in 41 out of 42 cases. The total fluoroscopy time was significantly shorter in the near-zero 
group than that in the conventional group (0.5 ± 2.0 vs. 21.4 ± 12.9 min p < 0.0001). The total procedure time 
and time to the septal puncture were both significantly longer in the near-zero group than those in the con-
ventional group (131.4 ± 40.2 vs. 116.6 ± 46.4p = 0.0453, 31.6 ± 9.2 vs. 19.9 ± 10.2 min, p < 0.0001), The 
ablation time did not differ between the 2 groups (Near-zero: 99.8 ± 41.0 vs. Conventional: 96.8 ± 44.3 min, p =
0.6663). There were no significant differences in the complication rate between the 2 groups (Near-zero: 0 vs. 
Conventional 14 case, p = 0.6151). 
Conclusion: A metal interference alert guided septal approach using 3 intracardiac echocardiography viewing 
positions was feasible and safe for a near-zero fluoroscopy catheter ablation of AF.   

1. Introduction 

Catheter ablation of atrial fibrillation (AF) has been widely per-
formed especially in patients with drug refractory symptomatic AF [1]. 
Catheter ablation procedures have usually relied on fluoroscopic imag-
ing for the atrial septal puncture and catheter manipulation. Recent 
advancements in 3-dimensional (3D) mapping systems with integration 
of fluoroscopy imaging systems can help to reduce the fluoroscopy time 
as well as radiation exposure time [2]. However, along with the 
increasing volume of AF ablation procedures, the total radiation dosage 
has not become neglectable even with a shorter exposure time per ses-
sion. An increasing radiation exposure time might be associated with the 
potential risk of cataracts and malignancies, not only for operators but 

also the medical staffs in electrophysiology labs [3,4]. Therefore, effort 
to reduce the radiation exposure should gain attention even in the 3D 
mapping system era [2,5,6]. 

Several studies on catheter ablation of AF without using fluoroscopy 
have been reported [7–10]. Recently, a meta-analysis revealed that a low 
and zero fluoroscopy catheter ablation of AF had a similar clinical effi-
cacy and safety and shorter procedure time than the conventional con-
tact force approach [11]. Intracardiac echocardiography (ICE), which is 
commonly used for the atrial septal puncture and construction of the LA 
geometry with anatomical landmarks, helps reduce the radiation expo-
sure during the ablation procedure. However, for several procedures 
including the atrial septal puncture, coronary sinus (CS) catheter 
insertion, and advancement of the ablation catheter from the right 
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atrium (RA) to the left atrium (LA) fluoroscopy is usually used during a 
conventional ablation. A metal interference alert is displayed in the 
contact force window on the 3D-mapping system when the catheter 
touches the guidewire, which might be useful for minimizing the fluo-
roscopy during the atrial septal puncture. The purpose of this study was 
to investigate the feasibility and safety of a near-zero AF ablation pro-
cedure using 3 positions of the ICE catheter with a metal interference 
alert guided septal approach. 

2. Methods 

2.1. Study population 

This study included 602 consecutive patients (67.2 ± 7.3 years old, 
408 males) with AF who underwent catheter ablation from May 2019 to 
December 2020 at Nippon Medical School Hospital. There were 668 
procedures in total among 602 enrolled patients. Twenty-seven cases 
underwent coronary angiography during the AF ablation session, and 
the 4 remaining cases underwent a cava-tricuspid isthmus linear abla-
tion for common atrial flutter prior to the atrial septal puncture. Those 
31 procedures were excluded from this study because they affected the 
procedure time and fluoroscopy time. We divided the remaining cases 
into 2 groups (Conventional group, 595 cases and Near-zero fluoroscopy 
group, 42 cases, Supplemental Fig. 1). In the near-zero group, the AF 
ablation procedure was performed by a metal interference alert guided 
septal approach with 3 different catheter positions of the ICE. In the 
conventional group, the insertion of a long sheath and catheter manip-
ulation, CS catheter insertion, and transseptal puncture were performed 
by fluoroscopic guidance. 

The total procedure time was defined as the duration from initiation 
of the local anesthesia for the vascular access sites to the removal of all 
sheaths at the end of the session. The total procedure time, time to the 
atrial septal puncture, total fluoroscopy time, radiation dosage, and 
procedure related complications were retrospectively analyzed. This 
study was approved by the institutional ethics committee of the Nippon 
Medical School Hospital (B-2020–275). 

2.2. Vascular access 

A 9Fr 25 cm sheath, 8.5Fr SL-10 sheath, and long deflectable sheath 
(Agilis®, Abbott, Saint Paul, MN, USA) were inserted from the right 
femoral vein and a 7Fr 11 cm sheath from the right internal jugular vein. 
An ICE catheter (Soundstar®, Biosense Webster, Diamond Bar, CA) was 
introduced into the right atrium through a 9Fr 25 cm sheath. The atrial 
transseptal puncture was performed with a radiofrequency needle 
(NRG™ RF Transseptal Needle, Baylis Medical, Toronto Canada) and SL- 
1 sheath, which was replaced by a multielectrode mapping catheter 
(Pantaray®, Biosense Webster). An ablation catheter (THERMOCOOL 
SMARTTOUCH®, Biosense Webster) was introduced through the Agilis 
long sheath. A 6Fr Duo-decapolar catheter (BeeAT®, Japan Lifeline, 
Tokyo) was advanced into the distal coronary sinus through the right 
internal jugular vein sheath with the proximal electrodes placed on the 
lateral wall of the RA. 

2.3. SVC view and respiratory adjustment 

An ICE catheter was introduced via a 25 cm 9Fr sheath and advanced 
and positioned in the right atrium where the fossa ovalis was visualized 
(conventional view). To visualize the SVC (SVC View), the ICE catheter 
was manipulated with a posterior tilt and rightward deflection from the 
conventional view (Movie 1, Supplemental Fig. 2). If the SVC was 
obscure, the ICE catheter was advanced 5 ~ 10 mm to where the tip of 
the ICE catheter became in contact with the right atrial (RA) free wall. A 
respiratory adjustment (ACURESP®) could be obtained in this SVC view. 
After completing the respiratory adjustment, the contour of the SVC was 
drawn as a landmark for the catheter manipulation. In addition, the 

guidewires placed through the other 2 long sheaths from the femoral 
vein and jugular vein sheath could be identified in the SVC view (Sup-
plemental Fig. 2). The long sheaths placed from the femoral vein could 
be gently advanced while referring to the SVC view. 

2.4. LA geometry and landmark tag 

The left atrium (LA) and pulmonary vein (PV) geometry and several 
landmark tags including of the aorta, coronary sinus (OS) ostium, and 
tricuspid valve were obtained from the conventional view. The contour 
of the aorta and tags of the tricuspid valve were displayed in the CARTO 
image. The ostium of the coronary sinus (CS) was usually first visualized 
as a quarter moon, which was a useful landmark for the CS catheter 
insertion. The two tricuspid valve tags were useful for the manipulation 
of the ICE catheter in order to pass the tricuspid valve (Supplemental 
Figure 3). The contours of the LA endocardial surface including the LIPV 
ostium, LA posterior wall, and carina between the RSPV and RIPV were 
obtained. If the patients underwent a 3D-CT or MRI, a merge was 
performed. 

2.5. SVC, RA, and CS geometry 

The ablation catheter was advanced into the SVC and distal CS for a 
geometry construction. Those procedures allowed the visualization of 
the CS catheter (BeeAT®) from the SVC to the CS on the CARTO system. 
The CS catheter was introduced from the right jugular vein and 
advanced to a distal CS site. The contact force value was useful for the 
manipulation of the ablation catheter within the CS to prevent a cardiac 
perforation. 

2.6. CS catheter insertion 

A duo-decapolar CS catheter was used in this study. The distal 8 
electrodes (i.e., the 4 CS pairs of bipolar electrodes) were shown on the 
CARTO3 image. The CS catheter was introduced into the right ventricle 
(RV) through the tricuspid valve while referring to the intracardiac 
electrograms and TA tags. The CS catheter were pulled back with 
counter-clockwise rotation until the tip of the catheter reached the 
contour of the CS ostium. After that, the CS catheter was gently 
advanced to a distal site in the CS (Supplemental Movie 2, Supplemental 
Figure 3). The CS ostium tag visualized by ICE certainly indicated the 
correct location and made the insertion of the CS catheter easy and 
accurate. 

2.7. Atrial septal puncture 

The SVC view could clearly display the guidewire for the SL-1 long- 
sheath, and assisted in advancing the long sheath over the guidewire 
into the SVC. The tip of the long sheath was positioned just above the 
SVC-RA junction. A saline injection could identify the location of the tip 
of the SL-1 sheath. The RF needle within the dilator of the long sheath 
was advanced and inserted into the SL-1 sheath. The SVC view could 
visualize the tip of the SL-1 sheath within the SVC. The RF needle system 
with the SL-1 sheath was gently pulled back with a clockwise rotation to 
the fossa ovalis. After the tip of the RF needle reached the fossa ovalis, 
the ICE view was changed from the SVC view to the conventional view 
and the position of the RF needle site within the fossa ovalis was 
adjusted. 

RF current was delivered at a suitable transseptal puncture site on 
the atrial septum in the conventional view. A saline injection from the 
RF needle was able to confirm that the tip of the RF needle was in the LA. 
After the SL-1 sheath was advanced into the LA while referring to the 
conventional ICE view, a guidewire was advanced through the SL-1 
dilator toward the left superior PV (Supplemental Movie 3). However, 
sometimes the guidewire became lodged and coiled in the left atrial 
appendage (LAA). It was important to confirm that the guidewire was 
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surely positioned within the LSPV before advancing the long sheath and 
dilator over the guidewire and dilating the septal puncture site. The 
para-Hisian view was useful for differentiating whether the position of 
the guidewire was in the LSPV or LAA (Supplemental Movie 4). The 
catheter was advanced to the Para-Hisian position by referring to the TA 
tags. After the tip of the Soundstar ICE catheter passed over the tricuspid 
valve, the deflection of ICE catheter was released at the Para-Hisian 
position. The ICE catheter was rotated clockwise until the LA and LAA 
were visualized. In that view, a transverse section of the aortic valve, 
visualizing the 3 aortic cusps, was also confirmed (Fig. 1). The Para- 
Hisian view could differentiate the left PVs from the LAA, which 
might be difficult to identify by the conventional view. In the Para- 
Hisian view the ridge between the LAA and left PV was also identi-
fied, and the contour of the posterior LA, LSPV, and LAA was created. 
The tag on the ridge was a useful landmark for the catheter manipulation 
and determination of the ablation site on the anterior side of the left PVs. 
The long sheath was advanced and pulled back to dilate the septal 
puncture site. 

2.8. Metal interference alert guided approach 

After the atrial septal puncture procedure, the guidewire was left in 
the LSPV and the SL-1 sheath was pulled back into the RA, and the point 
of intersection between the guidewire and atrial septum was tagged 
(Fig. 2). The contour of the atrial septum and guidewire from the RA to 
the LA was also drawn. A second long sheath (Agilis®) was introduced 
into the LA with the metal interference alert guided approach using the 
contact force technology. When the distal tip of the ablation catheter 
touched the guidewire at the septal puncture site, a metal interference 
alert (Fig. 2A) with a high contact force value was displayed (Fig. 2B). 
Advancing the ablation catheter at this time allowed it to pass into the 
LA through the septal puncture site. When the tip of the catheter pushed 
on the fossa ovalis at a site other than the septal puncture site, the 
contact force gradually increased and reached a high contact value alert 
without displaying a metal interference alert (Supplemental Movie 5). 
This method was useful for identifying the correct catheter position at 

the septal puncture site. In addition, the green marker displayed at the 
tip of the catheter helped manipulate the catheter and easily identify the 
location of the ablation catheter in the LA. 

2.9. Statistical analysis 

The data are expressed as the mean ± standard deviation for 
continuous variables and absolute frequencies and percentages for cat-
egorical variables. For the continuous variables and categorical vari-
ables, differences between the groups were compared with a Student’s t- 
test and Fisher’s exact test, respectively. All analyses were performed 
with GraphPad Prism version 9.0 software (GraphPad Software, Inc., 
California). 

3. Results 

3.1. Patient characteristics 

The patient characteristics are shown in Table 1. The present study 
consisted of 602 patients, 408 (67.8%) of whom were male. In total, 
41.1% had paroxysmal AF, 31.6% had non-paroxysmal AF and 27.3% 
had a prior history of an AF ablation. 

3.2. Procedural outcomes 

In all 42 cases in the near-zero group, the CS catheter was success-
fully inserted and placed without using fluoroscopy. Among those 42 
cases in near-zero group, 41 (97.6%) a left atrial access was successfully 
achieved without fluoroscopy by the metal interference alert guided 
septal approach. In total 28 out of 42 cases (66.7%) achieved a complete 
zero fluoroscopy ablation. Thirteen cases required a short duration of 
fluoroscopy. Those cases required fluoroscopy for the advancement of 
the long sheath after the septal puncture because of an unclear atrial 
septum using the conventional view. 

The remaining one case in the near-zero fluoroscopy group had a 
thick atrial septum (≈9mm), which made it difficult to cross the atrial 

Fig. 1. The para-Hisian view differentiated between an LAA and LSPV anatomical location. The green and purple lines show the LAA and LSPV, respectively. The 
contour of the guidewire (yellow) indicates the LSPV direction. LA; left atrium, LAA; left atrial appendage, AV; aortic valve, LSPV; left superior pulmonary vein. (For 
interpretation of the references to colour in this figure legend, the reader is referred to the web version of this article.) 
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septum with the metal interference alert guided method. Even with the 
catheter probing technique using fluoroscopy it failed to pass the atrial 
septum. We gave up obtaining LA access for a 2nd sheath, and the 
ablation procedure was performed with a single long sheath. The total 
fluoroscopy time was 12.3 min in that case. However, the total fluo-
roscopy time was significantly shorter in the near-zero group than that 
in the conventional group (0.5 ± 2.0 vs. 21.4 ± 12.9 min p < 0.0001). 
The radiation dosage was significantly smaller in the near zero group 
(2.0 ± 11.2 vs. 32.3 ± 64.0 mGy, p = 0.0023). The total procedure time 
(131.4 ± 40.2 vs. 116.6 ± 46.4 min, p = 0.0453) and septal puncture 
time to the left atrial access (31.6 ± 9.2 vs. 19.9 ± 10.2 min vs. p <
0.0001) were significantly longer in the near-zero group. On the other 

hand, the ablation time did not differ between the 2 groups (near-zero: 
99.8 ± 41.0 vs. conventional: 96.8 ± 44.3 min, p = 0.6663). Table 2. 

Among 42 patients with near-zero fluoroscopy group, 34 and 3 pa-
tients underwent cardiac CT and MRI (Image group), respectively. 
Remaining 5 patients performed neither CT nor MRI and rule out of the 
LA thrombus was performed by transesophageal echocardiography (No 
image group). There were no significant differences in the total pro-
cedure time (Image: 123 ± 27 vs. No image: 194 ± 57 min, p = 0.0696), 
septal puncture time (Image: 16 ± 9 vs. No image: 19 ± 6 min, p = 0. 
0810), total fluoroscopy time (Image: 0.5 ± 2.1 vs. No image: 0.2 ± 0.4 
min, p = 0.3733) and radiation dosage (Image: 2.3 ± 11.8 vs. No image: 
0.1 ± 0.2 mGy, p = 0.2886) regardless of the with or without pre- 
procedural cardiac imaging. 

There were 14 procedural related complications in the conventional 
group (2.4%), cardiac tamponade in 3, hematomas at the puncture site 
in 2, atrio-ventricular fistula in 1, transient diaphragmatic paralysis in 3, 
nasal bleeding in 3, aspiration pneumonia in 1, and a minor cerebral 
infarction in 1, however, there were no procedural related complications 
in near-zero group. There were no statistically significant differences in 
the complication rate between the 2 groups (p = 0.6151). 

4. Discussion 

The present study showed the feasibility and safety of a near-zero 
fluoroscopy catheter ablation using a novel metal interference alert 
guided septal approach with 3 positions for viewing the ICE view. 
Various techniques and methods for a zero or near-zero catheter abla-
tion of AF have been reported. Near-zero or zero fluoroscopic ablation 
techniques performed with only 1 long sheath and a single transseptal 

Fig. 2. Metal interfere alert with a “Hi” contact force displayed while the guidewire and ablation catheter touch at the septal puncture site. The ICE image confirmed 
that the ablation catheter had passed the septal puncture site. LA; left atrium, RA; right atrium, ICE; Intracardiac echocardiography. 

Table 1 
Patient characteristics.  

Patient Characteristics 

Age (y/o)  67.2 ± 13.5 
Male (%)  67.8  
Hight (cm)  163.7 ± 28.0 
Weight (kg)  66.6 ± 13.6 
Body mass index (kg/m2)  24.6 ± 5.0 
Left atrial diameter (mm)  39.7 ± 7.4 
LV ejection fraction (%)  64.3 ± 7.9 
Hypertension (%)  60.1  
Diabetes mellitus (%)  17.4  
Heart failure (%)  21.4  
History of a stroke or TIA (%)  14.0  
CHADS2 score   1.5 ± 1.4 
CHA2DS2-VASc score   2.4 ± 1.6 

LV; left ventricular, TIA; transient ischemic attack. 

Table 2 
Procedure outcomes.   

Conventional group Near-zero group p value 

Total procedure time (min)  116.6 ± 46.4  131.4 ± 40.2  0.0453 
Septal puncture time (min)  19.9 ± 10.2  31.6 ± 9.2  <0.0001 
Ablation time (min)  96.8 ± 44.3  99.8 ± 41.0  0.6663 
Total fluoroscopy time (min)  21.4 ± 12.9  0.5 ± 2.0  <0.0001 
Radiation dosage (mGy)  32.3 ± 64.0  2.0 ± 11.3  0.0023  
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puncture [12,13] or 2 long sheaths with a double transseptal puncture 
have been previously reported [7,14]. Catheter ablation with only one 
long sheath requires a catheter exchange of the mapping and ablation 
catheters each time. The method with 2 long sheaths and a double 
transseptal puncture requires repeating the placement of the transseptal 
puncture needle and transseptal puncture procedure. The present tech-
nique using the metal interference alert method allowed placing 2 long 
sheaths with a single transseptal puncture, which enabled an immediate 
access of the ablation catheter into the LA after a single transseptal 
puncture procedure, leading to a shorter procedure time without using 
fluoroscopy. 

The time to the septal puncture was longer (≈11 min) in the near- 
zero group than that in the conventional group. In the near-zero 
group, it took more time to create the geometry of the RA and CS with 
the ablation catheter and to manipulate the CS catheter without fluo-
roscopy. The decision of where the septal puncture site should be also 
took slightly more time in the near-zero group. That additional time 
until the transseptal puncture might be improved after an operator 
learning curve. There were no differences in the procedure time after the 
atrial septal puncture (i.e., ablation time). 

4.1. Benefit of a 25 cm sheath (9Fr) for the ICE catheter 

There were several reasons for the benefit of using a 25 cm sheath for 
the ICE catheter. First, there are no major branches from the inferior 
vena cava at the distal end of the 25 cm sheath. Second, the 25 cm sheath 
allowed at least a 20 cm free length of the catheter from the distal end of 
the sheath, resulting in a lesser contact force on the cardiac wall or 
structures within the RA and RV during the catheter manipulation. The 
25 cm sheath with the ICE catheter allowed us a flexible, prompt, and 
accurate catheter manipulation and a movement to the 3 catheter po-
sitions for the ICE (i.e. conventional, SVC, and Para-Hisian view) during 
the AF ablation procedure. 

4.2. CS catheter insertion 

We used CS catheter with a defibrillation function which usually 
inserted from right jugular vein. Therefore, right jugular vein was cho-
sen for the blood access. Although, the jugular vein approach has a 
potential risk of pneumothorax and neck hematoma, we carefully per-
formed puncture and there were no procedural complications associated 
with blood access from right jugular vein. In addition, it has been re-
ported that operator radiation exposure for insertion of CS catheter was 
significantly increased in jugular vein approach as compared with 
femoral vein approach [15]. The CS catheter insertion is sometimes 
difficult that might increase the radiation exposure. One reason is that 
the ostium of the CS is invisible on fluoroscopy. In the present study, a 
conventional CS catheter could be visualized on the 3D mapping system 
and the CS ostium and tricuspid valve landmarks could also be identi-
fied. Therefore, an accurate catheter manipulation and catheter inser-
tion into the CS could be performed. Indeed, in all of the cases in the 
near-zero fluoroscopy group, the CS catheter could successfully be 
inserted into the CS without fluoroscopy. 

4.3. Advantages of the Para-Hisian view 

After the septal puncture procedure, the guidewire was advanced 
into the left superior PV to dilate the septal puncture site by advancing 
the long sheath. Fluoroscopy easily identified the location of the 
guidewire and whether it was in the left superior PV or LA appendage. 
However, with the conventional ICE view, it is sometimes difficult to 
identify whichever the guidewire is positioned in the anterior (LAA) or 
posterior (left PV) direction. The advantage of the Para-Hisian view was 
that it could visualize the ridge and differentiate the left PVs from LAA. 
The tag on the ridge between LAA and left PVs was useful for the 
catheter manipulation during the catheter ablation of the left PVs. 

In addition, after the 2 long sheaths were placed in the LA, the real 
time LV wall motion was visualized in the Para-Hisian view, which could 
help identify even a small amount of a pericardial effusion in the case of 
a cardiac perforation. Cardiac tamponades occur at a rate of 0.45% even 
in high-volume centers with experienced physicians [16]. The real time 
Para-Hisian view enabled us to continuously monitor the ventricular 
wall motion and make an early detection of pericardial effusion prior to 
the development of cardiac tamponade during the procedure. 

4.4. Metal interference alert methods 

The contact force technology has increased the efficacy and safety of 
catheter ablation [17]. When 2 long sheaths are inserted into the LA 
with a single transseptal puncture, a second long sheath is usually 
advanced into the LA by a fluoroscopic guided catheter probing tech-
nique or guidewire probing technique. However, it takes more time to 
navigate the ablation catheter and manipulate the long sheath with 
fluoroscopy. In addition, it has been reported that the catheter probing 
technique has a risk of an atrial septal dissection/perforation leading to 
cardiac tamponade [18]. 

A metal interference alert is displayed in the case of a catheter- 
catheter interaction or catheter-guide wire interaction. Therefore, in 
the present method, displaying the metal interference alert ensured that 
the ablation catheter touched the guidewire implying there was no 
cardiac perforation risk. Therefore, a “Hi” contact force with a metal 
interference alert (Fig. 2) indicated that the ablation catheter was 
touching the atrial septum and guidewire, indicating a correct position 
at the transseptal puncture site. The ablation catheter can be advanced 
toward the LA at that time. A “Hi” contact force without a metal inter-
ference alert indicated that the position of the ablation catheter was 
located in an incorrect position on the atrial septum. In that case, the 
ablation catheter should never be pushed to obtain LA access. 

4.5. Pre-procedural cardiac imaging 

Cardiac imaging prior to the ablation procedure was performed not 
only for the rule out a left atrial thrombus but also obtaining anatomy of 
the atrium and PVs which was important information for the safety and 
accurate procedure. Total procedure time and septal puncture time 
tended to shorter in the patients with obtaining pre-procedure cardiac 
imaging than those without, although there was not statistically signif-
icant. The anatomical information by pre-procedure cardiac imaging 
might be beneficial for the procedure of the near-zero fluoroscopy. 

5. Limitations 

This study was a retrospective analysis, and there was a variety of the 
patient background characteristics including 1st session vs. re-session, 
paroxysmal AF vs. non-paroxysmal AF, and several ablation strategies 
depending on the operator, which might have affected the total pro-
cedure time. The main scope of the present study was to investigate the 
feasibility and safety of a near zero fluoroscopy catheter ablation with 2 
long sheaths in the LA through one transseptal puncture by a metal 
interference alert method and 3 ICE views. In the present study, we 
showed only procedural feasibility and safety of the near-zero fluoros-
copy method. Moreover, near-zero fluoroscopy group consisted of only 
42 cases which was relatively small as compared with conventional 
group. Our institute plays a role in teaching and training hospital for 
medical students and residents. It is important to show the anatomical 
information and catheter position and manipulation by fluoroscopy for 
education. Therefore, we performed catheter ablation of AF with con-
ventional method by using fluoroscopy in majority of the cases. Further 
prospective randomized study will be needed to clarify the efficacy of 
the short and long-term prognoses of the present methods. 

It is important to keep in mind the reduction of the fluoroscopy time 
for patients and the medical staffs in the EP lab during ablation 
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procedures [18]. In addition to the several previously reported methods 
and techniques for a zero or near-zero fluoroscopy catheter ablation of 
AF, the metal interference guided approach with 3 catheter positions for 
the ICE was useful to reduce the fluoroscopy time resulting in a zero or 
near-zero fluoroscopy for the catheter ablation of AF. Complete zero 
fluoroscopy was not the final goal of the catheter ablation. It is impor-
tant to keep in mind that fluoroscopy should be used if there is no 
confidence in the guidewire and catheter manipulation for a safer 
ablation procedure. 

6. Conclusion 

The metal interference alert guided septal approach with 3 ICE views 
was useful and safe for achieving a near-zero fluoroscopy AF ablation 
procedure. 
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