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Why do we need robotics? 
 

ÅComplex and contact sensitive substrates are 
to be addressed through minimally invasive 
techniques 

ÅHardware challenges 

ÅManual skills challenges 

ÅEndurance needed in long procedures 

ÅEnvironmental issues  



Why do we need robotics? 

ïRadiation 

ïPhysical stress 

ïMental challenge of long 
procedures 

ïMore radiation from RF 
devices 

 

 

 





Brain tumors and mobile/cordless 
phone use 

Hardell et al 2013 



Industry guidelines 
 

ÅFor certain tasks robots can be superior to 
humans in terms of the quality of the work 
that is produced. ΧΦ one or more of the 
following are required: 

ïHigh positioning precision ᾛ 

ïHigh repeatability ᾛ 

ïNo deviation due to fatigue ᾛ 

ïHighly accurate inspection and measurement 
using sensors ᾛ 

BARA 2014 



Workplace environment improvement 

ÅRepetitive work ᾛ 

ÅContaminated environments ᾛ 

ÅJobs requiring continuously high levels of  
concentration ᾛ 

ÅHeavy lifting ᾟ 

 

BARA 2014 



Clinical Robotic System  
in cardiac EP 

Robotic/remote 
manipulators of 
the catheters 
designed for 
manual  
manipulations 

Robotics with 
System-specific 
catheters  

Mixed systems 

Hansen 
Amigo (Cardiac 
Robotics)  

Stereotaxis 
Magnetecs 

{ǘŜǊŜƻǘŀȄƛǎΩǎ V-
drive; V-sono 



EP robotics 

ÅEurope ς15% (Hansen, Stereotaxis, Amigo) 

ÅCanada ς 7% (Stereotaxis) 

ÅUSA ς 5-10% (Stereotaxis, Amigo, Hansen) 

 

 



How many are in the pipeline? 

Tavallaei et al 2015 



Courtesy of  Ali and M Drangova 
London, Ontario, Canada 



Datino et al 2016 



Remote Catheter Navigation (Hansen) 
vs manual PVI 

ÅRobotic-assisted ablation results in more 
frequent of permanent (PV) encirclement 
quantified on CMR 

ÅA significantly less LGE signal regression from 
acute to late scan in the robotic recurrences 
group suggests more durable lesions. 

ÅA significantly lower number of re-do 
procedures over the mean 3 years clinical 
follow-up period 

Arujuna et al 2015 



Catheter Stability 

 

Å Davis, et al, PACE 7/2008 (Ottawa) 

Å 30 patients presenting for AVNRT 
ablation (15 RMT, 15 CONV) 

Å RMT Group ï Statistically Significant 
reduction 

ï Time to JT 

ï Temperature 

ï Temperature variability 

Å Conclusions 

ï Earlier ablation success at lower 
temperature 

ï Greater catheter stability 

RMT 

CONV 

Davis, et al. PACE 2008;31:893-898 
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magnetic catheter during ablation, there is no need for continuous 

usage of þuoroscopy to further monitor the catheter during ablation. 

The use of combined electroanatomic systems may further affect 

the amount of radiation exposure [18], but the use of such systems 

was not well described among the studies included in the meta-

analysis. More þuoroscopic reductions to the operators are expected, 

given that they perform most of the procedure from the control 

room, avoiding radiation exposure while manipulating the magnetic 

catheters. This is an important decrease that allows the reduction 

of the risk of malignancy and other potential deleterious effects 

of irradiation for the operators and patients undergoing ablation 

procedures [19,20]. It has been suggested that cumulative absorbed 

radiation dose during a lifetime of exposure could become a con-

cern for healthcare professionals involved in þuoroscopically driven 

procedures. Cancer risk from a radio frequency ablation procedure 

requiring 60 min of þuoroscopy was found to be 650 cases per mil-

lion subjects [20]. Radiation protective measures reduce the amount 

of radiation to insigniýcant levels, and yet the radiation exposure is 

still not nil. Also, lead garments required for protection have been 

associated with spinal disorders, resulting in increased absences 

from work compared with those of other health professionals [21]. 

MNS have made x-ray reductions possible for both patients and 

medical staff without compromising the effectiveness or safety of 

the procedures. This particular beneýt maybe more relevant with 

more complex ablation procedures, such as for atrial ýbrillation or 

ventricular tachycardia, where more þuoroscopic exposure time is 

needed during catheter placement,  mapping and ablation.

Overall rate of complications was similar between both groups in 

this meta-analysis and parallel with existing literature. Among all 

studies, ýve cases (1.5%) of AVB were noted with the MNS out of 

the 339 patients where MNS was deployed. This is a known compli-

cation in 1ï2% of AVNRT ablation procedures [22]. Furthermore, 

most of the patients had temporary AVB with no clinical conse-

quence and remained asymptomatic during the follow-up period. 

It has been suggested that MNS would be overriding cryoablation 

as a safety tool for difýcult cases of AVNRT; however, the authors 

do not have evidence in the  meta-analysis to support this.

Finally, the authorsô study conýrmed the recently published 

review data regarding the efýcacy of the MNS system in different 

arrhythmias including AVNRT ablation [23]. In that review, seven 

studies with a total of 221 patients were identiýed and no statisti-

cal difference in acute- or intermediate-term procedural outcomes 

Figure 6. Complications analyzed among controlled trials. 

MïH: MantelïHaenszel; MNS: Magnetic navigation system.
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Remote Magnetic Navigation in AF 

ÅSimilar success rate both acutely and 
chronically 

ÅMinor extension of the procedural time with 
very low fluoroscopic time 

ÅBetter safety with >50% reduction in 
complications (perforation/pericarditis) and 
no esophageal fistulas reported 

Shurrab,.. Crystal et al, IJC 2013  

Danon,..Crystal, 2015 




