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1. The need of prolonged radiation exposure (dangerous both for patients

and physicians).

2. The need of CS angiography (with contrast liquid infusion), dangerous

for patients (one-third of patients with HF have concomitant stage 3

or greater chronic kidney disease).

3. The lack of clear indications (only anatomical !) for LV lead placement

>> decreasing number of CRT responder.

Main limitations of the “angiographic” CRT device 
implantation
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Navigation with diagnostic catheter



CS elettroanatomic map during SR
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NavX 3.0 vs Angio
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CRT DEVICES IMPLANT USING 
NON‐FLUOROSCOPIC NAVIGATION 

SYSTEM.
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Trento: 27 pts
Dr DelGreco/Dr Marini

Rovereto: 20 pts
Dr DelGreco/Maines
Angheben

Trieste:  11 pts
Dr Zecchin
Salvatori

Conegliano: 
1 pts
Dr Allocca

Firenze:
25 pts
Dr Colella

Biella: 
2 pts
Dr Maremma

Genova: 
1 pts
Dr Rossi

Imperia: 
13 pts
Dr Mureddu

Montebelluna
: 2 pts
Dr Vaccari

Gravedona: 
2 pts
Dr Chianca

Vercelli: 9 pts
Dr Blandino 
Barbonaglia
Rametta
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POPULATION
ENROLLED PATIENTS 113
CENTERS/OPERATORS 11/18

AGE 70.9 ± 8.2 anni

SEX 22 F/ 91 M

EF 29.8 ± 6 %

ETIOLOGY 
ischaemic
non ischaemic

45,8%
54,2%

CONDUCTION DELAY 
LBBB
RBBB
RBBB+AFB
PM
NO DELAY

65%
3,7%
5%
13,8%
12,5%

RYHTM 
RS
FA
FLA

70,4%
28,4%
1.2%
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PROCEDURAL SUCCESS 
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Type of implant
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DEVICE BRANDS
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Geometric 
mean CI 95%

Fluoro Time
(sec) 351.3 284.1‐434.3
DAP

cGy*cm2 2600 1815‐3724
Procedure 
Time (min) 123.3 114.6‐132.6

PROCEDURAL DATA
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LANDOLINA ET AL. Circulation. 2011;123:2526‐2535
BUTTER ET AL. PACE 2010; 33:1003–1012

FLUOROSCOPY TIME (min)

-76%

-73%

P<0.0001
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CS ANGIOGRAPHY
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• Multiple studies have demonstrated 

that nearly one-third of patients with 

HF have concomitant stage 3 or greater 

chronic kidney disease.
Cannizzaro et al JACC 2011

C. To avoid CS angiography
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The European Journal of Heart Failure (2005)
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The median number of coronary sinus 
vassel esplorated was 2.02±0.84
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Correlayion between fluoroscopy time 
and number of vassel explored
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Vision Wire
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85%

15%

utilizzo Vision Wire

SI NOYES
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More delayed activation
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LAO Latest
activation
during sinus
rhythm - %
of patients

Latest
activation
during RV
pacing* - %
of patients

Anterior 5 12
Antero-lateral 7 0
Lateral 63 50
Postero-Lateral 23 38
Posterior 2 0
RAO

Basal 55 38
Medium 38 31
Apical 7 31

A AL
L

PLP

B
M

A

* Position of the catheter in right ventricle was 
septal in 74% and apical in 26 % of the patients



CS elettroanatomic map during SR
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CS elettroanatomic map during SR
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LV pacing configuration: Left tip > Right ring
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Proximal or distal ?

Vein of Marshall
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LAO Latest
activation
during SR
- % of
patients

Latest
activation
during
RV p p* -
% of
patients

Final
position of
LV lead % 
of patients

Anterior 5 12 9
Antero-
lateral

7 0 16

Lateral 63 50 39
Postero-
Lateral

23 38 31

Posterior 2 0 5
RAO

Basal 55 38 16
Medium 38 31 68
Apical 7 31 16

* Position of the catheter in right ventricle was 
septal in 74% and apical in 26 % of the patients
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Effects on RV pacing site on the CS 
activation
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Final position of the LV lead
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LAO % of patients
anterior 14
Antero-lateral 16
Lateral 34
Postero-lateral 31
Posterior 5
RAO

Basal 16
Medium 68
Apical 16



1. The “electroanatomical” CRT device implantation dramatically

reduce radiation exposure (> 70 %).

2. The “electroanatomical” CRT device implantation allows to

overcome the problem of the contrast liquid infusion for CS

visualization.

3. The “electroanatomical” CRT device implantation provide the

possibility to guide (with very high precision) the left

ventricular lead toward the position with the most delayed

ventricular activation. On the basis of previous studies this

approach could increase the number of CRT responders.

Conclusions
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• At present, the “electroanatomical” CRT

device implantation can be performed using

tools designed for “angiographic” approach.

Thus, the crucial point is to obtain suitable

tools for physicians as soon as possible.

Main limitations in “electroanatomical” CRT device 
implantation
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 The sheath (called delivery system) is not connectable with the
NavX system and therefore is not visible during the procedure of
CS mapping. The movements of the catheter or of the wire could
often pull back the sheath causing the exit from the CS. That’s
why, in the meantime this part must be performed under
fluoroscopy.

 The mapping catheter (a standard EP 5F deflectable catheters)
which were tested have resulted to be too stiff (and often too
large) for the non-fluoroscopic mapping of the CS branches. The
VisionWire partially overcomes these limitations however it is not
deflectable and it does not provide information on the vessel
caliber either.

 The connecting cables: because all the catheters, leads and wires
remain connected with the NavX during the whole procedure (to
monitor the position), many cables tend to cross the operative
field and cause a problem with the manipulation and risk of error
of connection or contact.

Main Technical Limitations (Nichols Peter, 2013)
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