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……..Questo vuol intendere come una struttura antica come Santa Maria Nuova, riferimento
assistenziale e scientifico per secoli, continui ad avere ancora oggi un importante ruolo sanitario
all’interno della rete assistenziale fiorentina e non rinunci a confrontarsi con l’innovazione
gestionale e culturale………

La finestra sul cortile    Alfred Hitchcock
James Stewart “Jeff” e Grace Kelly “Lisa Freemont”



The 28 December 1895 by the official
announcement of Roentgen's discovery
of x-rays to the president of the Physical
Medical Society of Wurzburg;

The 12 April 1898 Marie Sklodowska
Curie announced to the Académie des
Sciences in Paris the discovery of
Polonium - Radium.

Two dates that mark a turning point in
the history of medicine.



In recent years the capability and
complexity of invasive cardiovascular
procedures have increased substantially.
Originally, fluoroscopically guided
procedures were principally diagnostic.
Currently, many procedures are
therapeutic as well. As procedures have
become increasingly complex, they may
employ greater fluoroscopic durations
leading to the potential for greater patient
radiation exposure

Ionizing radiation, although a very
beneficial aid to invasive procedures,
can be harmful. Radiation effects fall
into two classes: deterministic effects and
stochastic effects.

Circulation 2005;111:511-532
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Deterministic effects

They are predictable dose-related
phenomena. They have a threshold dose
below which the effect does not occur. The
threshold is variable, depending on the
nature and condition of the exposed tissue.
For doses in excess of the threshold, both
the probability and the severity of
deterministic effects increase with dose.
Examples of deterministic
effects include radiation-induced epilation,
erythema, and necrosis of the skin.

Picano et al. European Heart Journal 2014;35:665-672

Chambers et al. Catheterization and Cardiovascular Interventions 2011;77:546–556



Balter et al. Radiology 2010;254:326-341



Stochastic effects

They are probabilistic in nature, and
their severity has no relationship to
dose. The likelihood of inducing a
stochastic effect increases with dose, but
there is no identifiable threshold for
the effect. The exact functional
relationship with dose is unknown.
Guidelines exist regarding the risk
potential. Examples of stochastic effects
include radiation-induced neoplasm
and heritable genetic defects. This risk
is cumulative and lifelong. Cancer may
occur after a latency period of many
years.

Picano et al. European Heart Journal 2014;35:665-672



Andreassi et al. European Heart Journal 2006;27:2703-2708

p<0.0001

p<0.0001

p=0.70

p=0.14

Risk of chromosomal damage of RX
exposed children with repaired CHD.

GROUP I children who underwent cardiac
catheterization for CHD (RX exposed)

GROUPII healthy age- and sex-mached subjects

GROUPIII newborn non-exposed pts with CHD

CA:chromosal aberrations test MN: micronucleus
assay in peripheral blood lymphocytes



Cardiologists are responsible for about 40% of the entire
cumulative effective dose to the US population from all
medical sources excluding radiotherapy.

Picano et al. European Heart Journal 2014; 35:665–672

The majority of doctors—including cardiologists—grossly
underestimate the radiation doses for most commonly requested
tests. At least one-third of all cardiac examinations are partially or
totally inappropriate.

In addition, the occupational radiation exposure of interventional
cardiologists and cardiac electrophysiologists can be two to three
times higher than that of diagnostic radiologists, and their
exposure has increased steadily in the past few decades.
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Circulation 2005;111:511-532

The core principle governing the use of
ionizing radiation is ALARA (As Low As
Reasonably Achievable). The ALARA
principle recognizes that there is no magnitude
of radiation exposure that is known to be
completely safe. This principle confers a
responsibility on all physicians to minimize the
radiation injury hazard to their patients, to
their professional staff, and to themselves.



Anselmino et al. J Cardiovasc Med 2013; 14:221–227

Nonfluoroscopic mapping systems may significantly reduce up to
completely avoid radiological exposure. So much to define …….

To help accomplish this goal (ALARA) growing interest in methods to
minimize fluoroscopy during interventional procedures. This is one of
the reasons why the use of 3D electroanatomic mapping systems for
catheter arrhythmias ablation has grown in the past decade.



J Cardiovasc Electrophysiol 2002;13:778-782 

21 consecutive WPW (due to a right AP) pediatric patients were
submitted to radiofrequency ablation guided by CARTO system

Reduction of •fluoroscopy time during the study. Considerable reduction is seen
after procedure 8, with definitive elimination of fluoroscopy after procedure 13.



Earley et al. European Heart Journal 2006;27:1223-1229

This is a randomized trial comparing Ensite NavX,
Carto and conventional mapping in cases of RFCA
of arrhythmias. This study showed a reductions of
fluoroscopy, specially with the NavX system, that
are achieved without compromising the duration,
effectiveness, or safety of the procedure.

Costs increased by 50% over conventional mapping…

But cost analyses are usually invalidated by the
difficulty in weighing the cost of 3D mapping system
against the benefits of its use… These benefits can
only be assessed meaningfully in a long-term,
‘‘lifetime’’ perspective



Moreover in the assessing of costs we shouldn't forget these
cases reported in literature of nine brain cancer in
interventional cardiologists and radiologists.



Casella et al. J Interv Card Electrophysiol 2011;31:109-18. 

EnSite NavXTM system is feasible, safe, and effective
in a population of relatively young adults.

Use for both left- and right-sided
ablation in a non-pediatric population

Our study demonstrates
the feasibility, efficacy,
and safety of using the
non-fluoroscopic EnSite
NavX™ mapping system
as the sole or prevailing
imaging modality to
guide ablation of a wide
range of supraventricular
tachyarrhythmias in
young adults……in a
non-pediatric population.





Near Zero X-Ray in Arrhythmias Ablation Using a Three-
Dimensional Mapping System: A Multicenter Experience.

RFCA was performed in 477 consecutive patients (58 ± 20 years). The first 145
patients (group 1) were treated only with fluoroscopic guidance, the
following 332 cases (group 2) were performed using Ensite Velocity system.



The nonfluoroscopic system Ensite Velocity
for catheter navigation significantly reduces
or eliminates fluoroscopy exposure in
RFCA. These procedures can be safely and
effectively performed without radiation
exposure in the majority of patients.

p<0,001

p<0,001

p=0,407

Near Zero X-Ray in Arrhythmias Ablation Using a Three-
Dimensional Mapping System: A Multicenter Experience.



Fluoroscopy was necessary in a total of 35 pts
(11%) in group 2

28,6% difficult venous access
28.6% check catheter stability during RFCA
14.2 % confirm catheter location
11.4 % CS frequent dislocation
8.6% technical issues of the Ensite NavX
8.6% check guidewires

In 297 patients (89%) the RFCA was
completely performed without fluoroscopy

Near Zero X-Ray in Arrhythmias Ablation Using a Three-
Dimensional Mapping System: A Multicenter Experience.



5 vascular access complications (one required surgical

correction for arteriovenous fistula 0.3%)

4 atrioventricular block (1,2%)
all regressed spontaneously. Need for a PM (0%)

2 TIA (0,6%).
1 pulmonary microembolization (0,3%).
1 deep-vein thrombosis (0,3%).

n° of cases adverse events adverse event rate rate
Conventional Technique 145 3 2,1% 1,062 χ2

Ensite NavX 332 13 3,9% 0,303 p

Near Zero X-Ray in Arrhythmias Ablation Using a Three-
Dimensional Mapping System: A Multicenter Experience.



Near Zero X-Ray in Arrhythmias Ablation Using a Three-
Dimensional Mapping System: A Multicenter Experience.

Spector et al. Am J Cardiol,  2009



Spector et al. Am J Cardiol,  2009

Meta-Analysis of Ablation of
Atrial Flutter and 

Supraventricular Tachycardia

Follow-up 132 pts 0 RX 

RELAPSES

15/132 (11,36%)
Single procedure success total 89%

Multiple procedure success total 97.73 %



Procedure time shortens as a function of experience. After an adequate learning
curve, the procedure can be performed in a very acceptable amount of time

time

n. procedures

Near Zero X-Ray in Arrhythmias Ablation Using a Three-
Dimensional Mapping System: A Multicenter Experience.



S.M. 14 anni AVNRT 



M.C. 17 anni WPW parahisiano













“Congenital diverticulum of the right atrium and concealed WPW”
ZERO RX approach – anatomical mapping



“Congenital diverticulum of the right atrium and concealed WPW”
ZERO RX approach – ablation



“Congenital diverticulum of the right atrium and AVNRT”
ZERO RX approach – ablation



Although fluoroscopy-free procedures cannot
yet be routinely performed by most
practitioners, the hope of it one day becoming
the standard of care brings with it the promise
of decreased occupational health risks,
chromosomal abnormalities, and malignancy.

PACE 2010;34:261-263 



Wisdom is a point of view on things 

The real voyage of discovery consists not in seeking new 
landscapes, but in having new eyes.

Marcel Proust


