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Two years ago… 
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CARTOALARATM 

MEDIGUIDE 

Near future… 

As Low As Reasonably Achievable 

Cardiac Arrhythmia Research Centre 



☢ Use of X-ray for medical examinations and tests is the 

largest artificial source of radiation exposure 
Cardiovascular interventional procedures are only 12% of all 

radiological procedures but contribute to 48% of the total collective 

dose per head in the adult patient 

☢ In most cases, the cardiologist performs these procedures 

often without any specific 
training in radioprotection and 
often understimating ionizing  
radiation exposure risk 
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X-rays have been classified as carcinogens  
by the World Health Organization, the Centers for Disease Control and Prevention   
and the National Institute of Environmental Health Sciences 



“Friendly fire” on interventional cardiologists  
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Vano E et al, BJR 1998 

 “Exposure of interventional radiologists is above and beyond every 
regulatory support”  

  (DIMOND EU Conc Action, 2001: Professional ICRP limit: 20 mSv/year )
  

 
 “Lifetime  extra-cancer  risk of interventional cardiologists and 

electrophysiologists: 1 in 100-1 in 250 (100-200 mSv) after 11-25 years 
of cath lab” (Venneri L. et al, Am Heart J 2009)  

 

“Not infrequently, there is a machismo disregard for radiation protection”   
 

Rita Watson, Sayonara ALARA, Cath Cardiov Diagn, 1997 
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Mapping 
System 

Pt Mean 
Age 

Arrhythmia X-Ray Time  
(min) 

0 X-Ray 

Drago 
JCE 2002 

CARTO 21 11 Right AP 9.3±7 9/21 (43%) 

Papagiannis * 
PACE 2006 

NavX 40 12 AVNRT, AVRT 10.4±6 0 

Tuzcu * 
PACE 2006 

NavX 28 13 AVNRT, AVRT, 
right-AT 6.2±3 24/28 (86%) 

Papez * 
JICE 2007 

LocaLisa 113 14 AVNRT, AVRT 17±12 0 

Smith * 
PACE 2007 

NavX 30 13 AVNRT, AVRT 1.1±0.8 24/30 (80%) 

Gist 
PACE 2011 

NavX 62 14 AVNRT 0 62/62 (100%) 

Kwong * 
JICE 2012 

NavX 388 12 AVNRT, AVRT 23.8±11 0 

* comparison to conventional ablation performed in pts matched for age and tachycardia mechanism 
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The Unbearable Lightness of Imaging 
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Introduction – Adult Electrophysiology 



Cardiac Arrhythmia Research Centre 

Introduction – Adult Electrophysiology 
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Introduction – Adult Electrophysiology 
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Introduction – Adult Electrophysiology 
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NO-PARTY trial 



Chromosomal DNA 
analysis will be 
performed in 60 

patients 
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NO-PARTY trial: study design 



reduction in operator exposure to ionizing radiation 

reduction in fluoroscopy time  

cost-effectiveness analysis 

Primary end-point 

reduction in patient exposure to ionizing radiation 

Secondary end-points 
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NO-PARTY trial: end-points 



145 patients 
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6 (9%) Right APs 8 (10%) 

Left APs 11 (17%) 9 (12%) 

6 (9%)  Flutter 12 (15%) 

2 (3%) AT 2 (3%) 

6 (9%) no RF 7 (9%) 

66 patients 
37 males (56%)* 
mean age 34 ± 12  

78 patients 
34 males (44%)* 
mean age 37 ± 10  

35 (53%) AVNRT 40 (51%) 

NO-PARTY trial: recruitment 



Methods - STEP 1 
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Methods - STEP 2 
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Methods - STEP 3 
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Methods 
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Methods - STEP 4 



AVNRT Ablation 
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X-Ray 0” ♀ 37 yrs 



postero-midseptal WPW  
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X-Ray 39’ 53” 

DAP 2738 cGy*cm2 

Dose 5 mSv 

♂ 14 yrs 



X-Ray 39’ 53” 

DAP 2738 cGy*cm2 

Dose 5 mSv 

♂ 14 yrs 

1-year natural background radiation 2.5 mSv 

Chest x-ray examination 0.02 mSv 

Intercontinental flight return trip 0.05 mSv 

1 hr within 10 km from Fukushima 
(March 2011) 

0.1 mSv 

Coronary angiography 0.4 – 1.5 mSv 

Radiofrequency catheter ablation 3.3 - 12 mSv 

With additional dose-reduction manoeuvres 1.2 – 2.8 mSv 

Cardiac CT angiography 0.8 - 22 mSv 

Rogers et al. Heart 2011;97:366-370 

Dose: 5 mSv 
LAR of Cancer Incidence: 6/10000 

LAR of Cancer Mortality: 3/10000 
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II procedure 
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postero-midseptal WPW  



II procedure 
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X-Ray 0” 



Results 
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Rx0 Convenzionale p 
Procedural time (min) 100±50 102±49 ns 
N° RF pulses 10±9 10±8 ns 
RF delivery time (sec) 509±456 498±396 ns 
Fluoroscopy time (sec) 50±136 1157±989 <0.0001 
DAP (cGy*cm2) 462±810 8639±13107 <0.0001 
Procedural acute success 70/70 60/60 ns 

N° procedure without fluoroscopy: 59/78 (76%) 

NO-PARTY trial: Results 

19 

2 (11%) Surgeon change 

System failure 1 (5%) 

4 (21%) Transeptal punct  

8 (42%) Cath positioning 

4 (21%) Ablation phase 



ΔDAP: 8177 cGy x cm2 

ΔDose: 16 mSv 
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Thus Spoke BEIR VII  

Rx0 Convenzionale p 
DAP (cGy*cm2) 462±810 8639±13107 <0.0001 

LAR: Lifetime Attributable Risk of Cancer Incidence (‰) 

Età ♂ ♀ 
15 1.9 3.3 
20 1.6 2.6 
30 1.1 1.7 
40 1.0 1.4 
50 0.9 1.2 



 

 

 

Non-fluoroscopic SVT catheter ablation can be effectively 
and safely performed both in the right and left atrium 

Non-fluoroscopic ablation procedures were comparable to 
the conventional fluoroscopic approach in terms of 
procedural acute success, procedural time and RF erogation 
parameters 

A cost/effectiveness analysis is necessary to determine the 
real cost of no-fluoroscopy strategy in order to better identify 
patients to reccomend this approach 
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In conclusion… 



“Investire in formazione e 
informazione sulla sicurezza sul  

lavoro è un obiettivo di civiltà che 
dobbiamo al sacrificio di tanti” 

(G. Napolitano, 12 Ottobre 2008) 
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