
Zero- or low-fluoroscopy during 
ablation of AVNRT

Joel A. Kirsh, MD, FRCPC, CEPS
Cardiology and Critical Care, Hospital for Sick Children
Associate Professor of Pediatrics, University of Toronto

PediRhythm VII, Thessaloniki



0	

X		 X		 X		 X		

X		 X		 X		 X		



Early uses of 3D mapping

Nakagawa Circulation 2001;103:699-709



A Fluoroscopic History. . .

•  8 November 1895 Wilhelm Röntgen 
discovered X-rays.

•  1898 Fluoroscope invented by Thomas Edison.
•  1913 Coolidge Tube (Vacuum Tube)
•  1950s Development of X-ray Image Intensifier 

and Television Camera.
•  1980s onward: widespread use of digital 

fluoroscopy



Risks of ionizing radiation

•  Patients:
– Overall 0.01-0.1% risk per fluoro hour

•  Operators:
– May be as high as 0.3% for busy volume

•  Difficult to discern given background rate of 
10-20% lifetime risk of cancer



Elimination of fluoroscopy use in a 
Pediatric EP Laboratory �

Smith G, Clark JM PACE 2007;30:510-518



Fluoroscopy for ablation:�

•  Kugler, NEJM 1994
•  Pediatric EP Society
•  LFW 59±43 min
•  RFW 80±51
•  RAS 61±34
•  RPS 60±41
•  AVNRT 46±34

•  Tuzcu, PACE 2007
•  Clark, PACE 2008
•  LFW 0 min
•  RFW 0
•  RAS 0
•  RPS 0
•  AVNRT 0

Early . . . and late.



AET on ECMO



AET on ECMO



Khairy et al, HRJ 2007

Ablation of AVNRT in AVSD



Ablation fluoro times �
Neilson, 2006 & Kwong, 2011

p=.03 p=.004 p=NS p=NS 

Ablation success 95.7 vs 95.9%, p = NS



NavX in Athens �
Papagiannis et al, PACE 2006;29:971-8



Miyake et al, HRJ 2010





Near zerO fluoroscopic exPosure during 
catheter ablAtion of supRavenTricular 

arrhYthmias: the NO-PARTY trial�
Casella et al, Europace 2016;18:1565-1572

•  262 pts (6 centres) conventional vs low-fluoro
•  No difference: success, complications recurrence
•  Significant reduction in:

– Total fluoroscopy time (0 vs 14 min)
– Patient radiation dose (0 vs 8.9 mSv)
– Operator radiation dose (1.6 vs 25.3 uSv)

•  96% reduction in lifetime attributable risk



Challenging cryoablation of SP



Voltage mapping for slow pathway 
visualization and ablation�

Malloy et al, Pediatr Cardiol 2014;35:103-7



Being an EP is a pain in the neck . . .

•  Cervical spondylosis 21% (controls 6%)
•  Lumbar spondylosis 26% (controls 17%)
•  Longer career associated with higher risk



Other Health Benefits



Summary:�
Zero or low-fluoro for AVNRT

•  Achievable with equivalent outcomes
•  Suitable for “special cases” (eg CHD)
•  Helpful in challenging cases
•  Reduced risks to participants:

– Patients – ionizing radiation
– EPs – radiation & musculoskeletal 
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