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Catheter Ablation
• Patient sedated in fasting state

• Multiple, steerable catheters are placed via 

femoral access sites

• High burden of PVCs desirable to allow for 

precise mapping

– Activation Mapping

– Pace-mapping

• Ablation is performed at sites with “earliest” 

activation and/or “perfect” pacemaps

Division of Cardiology

Manual Catheter Ablation of PVCs

Latchamsetty R, et al. J Am Coll Cardiol EP 2015;1:116-23

Division of Cardiology

Manual Catheter Ablation of PVCs

Overall complication rate 5.2%

Minor complications 2.8%

Major complications 2.4%

Latchamsetty R, et al. J Am Coll Cardiol EP 2015;1:116-23

PVC Case # 1 

• 32 y/o WF with frequent PVCs

for years

– Sx: palp, fatigue, LH

– No response to BB

• Holter: Monomorphic PVCs (25-

30%)
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Holter Monitor
Idiopathic Inferior Axis VTs: Anatomy

Points of Emphasis

• The RVOT runs anterior, leftward, and superior to 

the LVOT

•Tight Quarters: Many potential sites of origin 

requiring different approaches

Idiopathic Inferior Axis PVCs

Dixit et al. JCE 2003;14(1): 1-7 

FW RVOT Septal RVOT RCC LCC AMC SMA

Clinical VPD

Bala et al JACC 2010; 7:312-322

V2 Transition Ratio

Betensky B et al. JACC 2011; 57: 2255-62

Points of Emphasis

• V3 transition PVCs/VT are common and may originate from LVOT or 
RVOT

• Conventional ECG morphology criteria doesn’t take into account 
issues with body habitus, lead placement, etc

• PVC Transition later than SR = RVOT

• V2 Transition ratio  ≥ 0. 6 = LVOT

• Caveat: Respiratory variation in SR R wave amplitude…measure the 
biggest!

V2 Transition Ratio

B/(B+C)VT ÷ E/(E+F)SR

Clinic ECG EPS ECG

Beware the 
precordium…

Limbs leads are 
reliable…

“Transition” is not…

QRS Morphology 
“Clues”…not Rules!
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V2 Transition Ratio

(0.1/1.92) ÷ (0.37/1.15)

= 0.16 

<0.6 Suggests 

RVOT

Right Ventricular Outflow Tract VT 101• ♀ > ♂ , Young > Old• Benign prognosis • Multiple flavors (SMVT, NSVT, isolated PVCs, bigeminy)• Tachycardia or PVC-induced CM is a growing concern• RFA improves Sx and QoL• ECG– LBBB Inferior Axis– Relatively smooth, tall contours– Delayed R  wave transition • RFA Target– Pre-QRS Egm
– “Perfect” (12/12) pace map with short S-QRSMiller J VT Summit 2010

***RVOT VT is 85% of Idiopathic VT***

RVOT VT: ““““Septal”””” vs ““““Free Wall””””
Septal (Medial) RVOT VT

• Tall, “narrow”, monophasic QRS in II, III, AVF

• Smooth Contours in II, III, AVF (Notching rare ~ 28%)

• Earlier (before V4) transition (Late transition ~ 21%)

• Note: Inferior Notching + Late transition VERY rare(~9.5%)

Free Wall (Lateral) RVOT VT

• Shorter and Wider in II, III, AVF

• Notching in II, III, AVF (95+%)                                                                                                   

• Late (at or after V4) transition (95+%)

• Note: Most are “Notched” and “Late” (~93%)

Miller J VT Summit 2010 Dixit et al. JCE 2003;14(1): 1-7 

Baseline: V Bigeminy

PVC Coupling Interval

> than ∆60 =

SOV/GCV

Bradfield et al JACC 2014; 63(20): 2151–2158
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Holter Monitor
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PVC 1 PVC 2Now what…

Frequency

Origin

Clinical or 
nonclinical

Stability and 
Procedure Length

Recurrence

PVC Case # 2 

• 52 y/o WM with frequent PVCs

– Sx: palp, fatigue, LH

– No response to BB

• Holter: Monomorphic PVCs (25-

30%)



2/12/2018

6

Dixit et al. JCE 2003;14(1): 1-7 

FW RVOT Septal RVOT RCC LCC AMC SMA

Clinical VPD

Bala et al JACC 2010; 7:312-322

Aortic Cusp VT: LCC vs RCC

Left Coronary Cusp VT

• V1: Multiphasic component resembling a ““““M””””or ““““W””””-
shaped QRS

• Earlier precordial R wave transition ( ≤ V2)

Right Coronary Cusp VT

• V1: rS or RS with predominantly negative vector

• ““““Later”””” precordial R wave transition (after V2)                                                                     

Miller J VT Summit 2010

LCC/RCC Commissure

• V1: QS morphology with ““““notching””””on downward deflection

• Precordial R wave transition at V3

• Majority had late potentials in SR on intracardiac Egms at 

successful RFA site

Bala et al JACC 2010; 7:312-322

V2 Transition Ratio

(0.6/2.2) ÷ (0.4/1.6)

= 1.08

> 0.6 Suggests 

LVOT

Coronary Cusps and Myocardium

Yamada T, Kay GN Circ AE 2008; 1:396-404

LV Ostium

Yamada T, Kay GN Circ AE 2008; 1:396-404
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RCC LCC AIV/GCVCOMM PVC Septal RVOT

RCC/LCC Commissure Septal RVOT
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Late Success (RVOT) Late Success(AIV/GCV)

Keys to success…
• Don’t be afraid to look everywhere…esp if referred after ablation failure

• EARLY activation (>30ms)

• QS on unipolar EGMs

• “Perfect” (12/12) Pace map

– Less reliable in SOV (esp LCC)

• Stay safe…but use “enough” power

– Varies on location

• “PVC-RFA’s are like snowflakes...”

– No 2 ablations are exactly the same

– QRS Morphology “clues” not “rules”

– Keep an open mind!

3 weeks later…Case #2
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Time for Introspection…

Case # 1: Why did we succeed?

• High Burden for Mapping

• Early!!! 30-40ms

• Perfect (12/12)  PM

• TTK short

• Accelerated VT during RFA

• Adequate Power/Duration

• Targeted PVC 2 as well

• High Burden…. ✓
• Early….✓
• 12/12….✓
• Termination during RFA….but late 

termination despite high power.

• Termination late from AIV/GCV

• Morphology Concerns…

• Did we look everywhere?

Case #2: Why did we fail?

What anatomy positions you closest to presumed 

origin deeper in tissue?

Is it “deeper”?: Triangulate and Ablate Comments/Questions


