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Heidbuchel et al. Europace 2014

Radiation exposure duringinterventional EP procedures



Radiation exposure during interventional proceduresinduces chromosomal abnormalities

1. Monozygotic twins2. 37 years old healthy males3. Same lifestyle (including smoking, alcholand infancy infectious disease)4. 1-lawyer5. 2-interventional cardiologist with 10years of professional exposure6. Cytogenetic biodosimetry should beadded to physical dosimetry
Andreassi MG et al Int J Cardiol 2007



Radiation exposure reduction withnon-fluoroscopic mapping systems

Non fluoroscopic 3-D mapping system reduced fluoroscopy and procedure timecompared to fluoroscpy alone.
Rotter M et al Eur Heart J 2005

• Randomized controlled trial• 72 patients• NAVx mapping system• PVI (roof line in persistent or AF inducible after PVI)



Radiation exposure reduction withnon-fluoroscopic mapping systems

Real-time visualization of both mapping and ablation catheterSignificantly reduced the fluoroscopy time
Stabile G. et al Europace 2012



Image integration, radiation exposure and AF ablation success

CT integration did not reduce procedure time, fluoroscopy time and long term success
Kistler PM et al Eur Heart J 2008



Image integration, radiation exposure and AF ablation success

Neither procedure time nor AF recurrences were affected by MR integrationbut MR merge significantly shortened fluoroscopy time Caponi D et al Europace 2010



Intra-cardiac echo (ICE)



Early days of AF ablation: ICE

ICE icreased AF ablationsafety and efficacyNO mapping system, contact force and lesion formation indexes!Marrouche N et al Circ 2003

315 patients1. PV angiography and circular mapping catheter2. ICE3. ICE + power titration according to micro-bubbles



ICE and 3D mapping system

Pratola C et al PACE 2011

60 AF patients randomized1. 3D mapping + MRI2. 3D mapping + ICE3. 3D mapping + ICE + MRI

Time spent in LA Fluoroscopy time

Image integration with ICE significantly shortened the LA dwelling time andsignificantly reduced fluoroscpy time.MR integration with or without ICE did not seem to add significant benefit



ICE for arrhythmia ablation: effectiveness and safety:Meta-Analysis

ICE during endocardial ablation shortened procedure and fluoroscopy timewithout affecting the effectiveness Goya M et al J Cardiov Electr 2020



Transeptal Puncture



LA mapping

Non fluoroscopic steerable sheath



Anatomical landmarks: esophagus and aorta



Left PV mapping



Right inferior PV mapping and ablation



Right inferior PV mapping and ablation



ICE to improve anatomical definition during mappingCommon re-connection sites

Reinsch N J Int Card Electr 2020



ICE: outcomes and cost for AF ablation
US data set 2001-2014299.152 ablations (15.6% with ICE)

ICE reduced mortality and in hospital complicationsThe higher cost was offset by the shorter lenght of hospitalization
Isath A et al J interv card electr 2020



ICE: complications



ICE: one tool for many procedures
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AF ablation
• General Anesthesia• 3-4 echo-guided venous accesses (2 R – 1 L)• 1 transeptal• Lasso or multipolar catheter through SL0 sheath• Ablation catheter through Agilis steerable sheath• Decapolar catheter in CS• Esophageal Temperature probe (39°C)• ICE only for complex procedures• 45 W (AI 400) posterior – 50 W (AI 550) anterior• with interlesion distance < 6 mm
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AF ablationHospital Perugia (2019-2021)
No ICE220(87%)

ICE34(13%)
p

Procedure Time 134±21 152±36 0,03
Fluoro Time 12±5 6±3 0,001

Cardiac Tamponade 2 (0,9%) 0 (0%) ns
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Conclusion• 3D mapping system reduces fluoroscopy and procedure time
• ICE merged with 3D MS further reduces radiation exposure and mayimprove short and long-term outcomes
• ICE is useful mainly in specific subsets of patients to guide the ablation andavoid or timely detect complications
• ICE can be used in many different procedures (AFL, VT, Biopsy, leadextraction)
• Cost and single-use devices are the main (only!) limitations
• No powered RCTs
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Yeh R et al BMJ 2018
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