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Background: Trans-septal puncture



1957 Manfredi  
1959 Ross John Jr:  first in dogs  
1959 Ross, Braunwald, Morrow: first in human  
1960 Transeptal experience in 130 pts 
1980 Large experience for mitral valvuloplasty and after for RF catheter ablation 

“Precautions: 
1) The operator must be well acquainted with the detailed relation of these structures to the 
atrial septum 
2) Before undertake the procedure in this clinic it had been utilized extensively both in dogs 
and in cadavers 
3) Furthermore, the chest roentgenogram of each patient should be studied before, in order to 
know  the position of  the aorta, the size of the atria, and any anomalies of position or rotation 
of the heart …” 

Ross J Jr Annals of surgery; 1959; 149: 395-401, Ross J Jr, Braunwald E, Morrow AG. Am J Cardiol 
1959;3:653–5, Ross J Jr, Braunwald E, Morrow AG.  Circulation; 1960, XXII : 927-34

“When these precautions are observed the procedure is technically simple and can be 
performed by anyone trained in the usual right heart  catheterization”

Background: Trans-septal puncture



Structures: Fossa Ovalis

Average vertical diameter of 18.5 ± 6.9mm  
Average horizontal diameter of 10.0±2.4mm



Nearby structures:



Trans-septal puncture:  
Success and Complications

Success rate greater than 95-98%  
3-5% complication

J. Cardiovasc. Dev. Dis. 2023; J. Interv. Card. Electrophysiol. 2021;61:461–468.

ICE for safety



• Dilated aortic root 
• Real huge septal aneurism 
• Very small left atrium / (very large) 
• Trans-septal puncture previously performed (resultant scarring) 
• Lipomatous hypertrophy 
• Congenital heart disease (ex Fallot/Ebstein/cor triatriatum) 
• Large coronary sinus (i.e. left superior vena cava persistence) 
• Thoracic spine deformities/cardiac malposition 
• Previous septal interventions: ASD/ PFO occluder 

ICE… when? 



ICE use for safety and to reduce Rx exposure







Zero-fluoroscopy: VIZIGO and ICE

Since the geometry of the FO was created, the transseptal puncture can be done easily by simply pulling back the VIZIGO 
sheath so that the tip of the VIZIGO overlaps the FO, as monitored by the ICE

J Arrhythm. 2024 Oct 21;40(6):1529–1532.



Left heart access challenges with 
conventional mechanical needles:

• Momentum of mechanical force required to 
cross the septum 

• Difficulty crossing challenging anatomy 
(aneurysmal and fibrotic septa) 

• Difficulty crossing the septum at a precise   
location 

• Skiving and embolism risk

Excessive TentingExcessive Force

Lack of Precision

Skiving



Trans-septal puncture:  
Different types of commonly used tip designs

Brockenbrough- BRK XS NRG-CO VERSACROSS

SAFESEPT



Needle-based transseptal Wire-based transseptal

Mechanical Radiofrequency

Mechanical needle NRG™ Transseptal Needle VersaCross™ Access Solution

Tecnologie



Ago Nrg



Trans-septal puncture: where

 Transseptal patent foramen 
ovale closure  
 

MitraClip, 
paravalvular leak 
closure  

Pulmonary vein 
interventionsLeft atrial appendage 

closure

Hemodynamic 
studies, 
Percutaneous left 
ventricular assist 
device placement 

RAO 



Trans-septal precision: RIPV engagement

Agilis + VOLT

TSP Puncture can be directly 
performed using the BRK 98 

cm needle

INNER DIAMETER 13 Fr | OUTER DIAMETER 17.2 Fr



Mechanical Needle
Loss of position

Difficoltà puntura tradizionale: precisione

NRG® 
Accurate position



161 pazienti, 74 RF needle/RF wire, 87 standard 
needle/Safesept

Le sfide della puntura tradizionale: 
precisione



Mechanical Needle NRG 

Momentum of mechanical force required to cross the septum



Dopo la puntura: spinta nell’avanzamento dell’introduttore 



VersaCross™ RF wire Features

Dilator with 
TRUform™ 
shapeable 
technology 
Manually re-shape 
with  
true-to-form curve 
retention

IL SISTEMA VERSACROSS



IL SISTEMA VERSACROSS



IL SISTEMA VERSACROSS



IL SISTEMA VERSACROSS



VersaCross™ RF Transseptal Solution eliminates exchanges: Left heart access with a single solution from start to finish

Use as a 
starter wire

Access with 
RF puncture technology

Deliver 
therapy device

IL SISTEMA VERSACROSS: WORKFLOW SINTETICO



Difficoltà puntura tradizionale: spinta nel 
passaggio allo scambio 2° introduttore 



Smooth Transition 
Smooth dilator-sheath transition 
between VersaCross Connect 
and delivery sheath

Snap-Fit Lock 
Designed for consistency and 
reliability 
Does NOT provide rotational 
lock

3-in-1 RF Pigtail* Wire 
Allows advancement to  
SVC, RF transseptal puncture, and 
delivery of FARADRIVE Steerable 
Sheath 
*J-tip option is also available.

Zero-Exchange 
Predictable wire-based 
transseptal puncture with 
no exchanges to FARADRIVE 
Steerable Sheath introduction

TRUform Shapeable Technology

Consider Dilator Curve Modification 

TRUform Shapeable Technology allows  to personalize the shape of the 
dilator curve



Needle-based workflow versus wire-based workflow 

Confronto fra workflow
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Target transseptal site  
on fossa ovalis 

Anterior-Mid

Step 1

Step 2

Step 3

Step 4







Conclusions

• ICE-use improves safety and accuracy even in single-shot 
ablation with PFA  

• Single-shot PFA is a simple procedure and trans-septal 
puncture must also be  

• Workflow can be improved with different techniques and  
technologies, but perfect knowledge of anatomy and the 
experience of the center are critical to improving safety


