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• PVC are very common in the population : 
50% of people> 50 years-old has at least 1 
PVC on systematic 24h Holter-ECG

• PVC prognosis depend on underlying 
cardiomyopathy

• Lown- Classification made on patients with 
non revascularized MI (1969): PVC burden 
(>5/min), short coupling interval, NSVT, 
Polymorphic PVCs



• Common situation. Start exams if more 

than 10 PVCs/h on 24 hour Holter ECG 

and/or associtaed symptoms

• Particular Case: PVCs arising from 

Purkinje system with short coupling 

interval: associated with idiopathic VF or 

acute ischemia

• PVCs during exercice= look for underlying 

cardiomyopathy
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PVC Location





-LBBB aspect = PVC from RV

-RBBB= PVC from LV

-If isoelectric in V1 = right or 

left septal 

-Narrow QRS = Septal



LOCALISATION DES ESV INFUNDIBULAIRES





Patients with PVC and MRI considered for 

inclusion (n=22)

7 patients not included:

• 5 finally not ablated

• 2 with low quality MRI

Patients finally included (n=15)

Age and sex matched control 2/1 included (n=30)
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Diagnosis of cardiomyopathy

• If originating from the RV = diagnosis of 

ARVD = TTE, MRI, RV angiography, RV 

phased scintigraphy, EKG abnormalities

• If originating from LV = hypertensive, 

ischemic, valvular, myocarditis 

cardiomyopathy

• Other favorating Factors: hypokaliemia, 

hyperthyroidism, anemia,….



• Stress Test: Interest to have a 12 lead 

EKG with PVCs. If decrease or no PVC 

during exercice more benign prognosis 

• Cardiomyopathy Diagnosis: TTE, MRI++, 

coronary angiogram if PVCs coming from 

the LV, increase during exercice.



EKG signs associated with 

benign RV PVCs

Idiopathic RVOT PVCs: Monomorphic PVCs, narrow 
QRS, high voltage, no QRS notch or fragmentation

PVCS with ARVD: Polymorphic PVCs, other RV 
location (inferior axis), Different axis, Wide QRS, Low 
voltage QRS, fragmented QRS







PET-Scan

MYOCARDIAL BIOPSY IF NECESSARY



Correlation FDG-PET SCAN and low voltage: 74%



PVC induced cardiomyopathy: 

a new entity

-If association between PVCs and LV dysfunction = 

PVCs could be the cause of LV dysfunction in 5-30% 

of cases (lack of data++)

Introduction of the concept of PVC induced 

Cardiomyopathy; retrospective diagnosis; LVEF improvement 

After PVC regression



Factors associated with PVC 

induced CM

• Asymptomatic PVCs

• PVC burden

• QRS duration

• Epicardial PVCs

• Underlying cardiomyopathy

• Intercalated PVCs





PVC Burden

Niwano et al, Heart 2009



10-25% selon les séries



QRS duration

Receiver operator characteristics curve of the PVC-QRS width differentiating ...

QRS>150 ms

Yokokawa et al, HR 2012

http://www.sciencedirect.com/science/article/pii/S1547527112004766


Epicardial Origin



MDI> 55%, Epicardial Origin





Hamon et al,JCE 2016



Intercalated PVCs

Increase cardiac pulse



Combined Criterion



35



PVC Treatment

-Treat the underlying cardiomyopathy: 

hypertensive, ischemic, valvular,…

-Antiarythmic drugs : beta-blockers, class Ic 

AA drugs, amiodarone if LV dysfunction++ 

problematic if young patient 

-Ablation

-ICD implantation



• Specific cases:

ARVD: classe Ic AA drugs and beta-

blockers

Ischemic Cardiomyopathy with normal 

LVEF: Sotalol



Circardian Variability Patterns Predict and Guide Premature Ventricular Contraction Ablation Procedural Inducibility 

and Outcomes.

Hamon D1, Abehsira G2, Gu K3, Liu A4, Blaye-Felice Sadron M5, Billet S5, Kambur T6, Swid MA4, Boyle NG4, Dandamudi G6, 

Maury P5, Chen M3, Miller JM6, Lellouche N2, Shivkumar K4, Bradfield JS7.
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Abstract

BACKGROUND: 

Infrequent intra-procedural premature ventricular complexes (PVCs) may impede radiofrequency catheter ablation (RFA) 

outcome and pharmacological induction is unpredictable.

OBJECTIVE: 

To determine whether PVC circadian variation could help predict drug response.

METHODS: 

Consecutive patients referred for RFA with detailed Holter monitoring and frequent monomorphic PVCs were included. Patients 

were divided into 3 groups based on hourly PVC count relationship to corresponding mean HR during each of the 24 hours on 

Holter: fast-HR-dependent PVC (F-HR-PVC) type for a positive correlation (Pearson, P<0.05), slow-HR-dependent PVC (S-

HR-PVC) type for a negative one and independent-HR-PVC (I-HR-PVC) when no correlation was found.

RESULTS: 

Fifty one of the 101 pts (50.5%) had F-HR-PVC, 39.6% I-HR-PVC and 9.9% S-HR-PVC. 30.7% of pts had infrequent intra-

procedural PVC requiring drug infusion. The best predictor of infrequent PVC was number of hours with a PVC count<120/h on 

Holter (AUC=0.80, Se=83.9%, Spe=74.3%, for ≥2h). Only F-HR-PVC pts responded to isoproterenol. Isoproterenol washout or 

phenylephrine infusion were successful for the 3 S-HR-PVC pts; and no drug could increase PVC frequency in the 12 I-HR-

PVC pts. Long term RFA success rate in pts with frequent PVCs at baseline (82.9%) was similar to those with infrequent PVC 

who responded to a drug (77.8%, P=0.732), but significantly higher than for those who did not respond to any drug (15.4%, 

P<0.0001).

CONCLUSION: 

A simple analysis of Holter PVC circadian variability provides incremental value to guide pharmacologic induction of PVCs 

during RFA and predict outcome. Patients with infrequent I-HR-PVC had the least successful outcomes from RF ablation.
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Response to beta-blockers





HRS Guidelines, 2006

PHRC SUPPRESS





Case report

• Miss D. 50 years-old, DCM with normal 
cornary angiogram

• LVEF= 25% under maximal medical therapy 

• Class 2 NYHA 

• Perindopril5 mg/j

• Bisoprolol 2.5 mg/j

• Aldactone 25 mg/j

• EKG





• 24 holter EKG with 1500 polymorphic 

PVCs and NSVT. 

• CRT-D implanted with LVEF 

improvement at 3 months follow-up. 



At 8 months follow-up worsening of LVEF= 

30% with PVCs bigeminism on 

24 hours Holter = 16000 monomorphic 

PVCs and biventricular pacing decrease= 

85%



Baseline EKG





Pace mapping in distal SC





LV Summit arteries and veins 
Atienza et al Circulation: Arrhythmia and Electrophysiology. 2013;6:e80-e84



Triangle of Brocq and Mouchet
Andrade et al J Morphol Sci. 2010; 27: 127–129.





post ablation EKG

LVEF Normalization  after 4 years follow up





Septal vein ethanol



CASE REPORT 2

• Miss A. 44 years-old, symptomatic PVCs since
2012 5000/24h 

TTE, Biology samples, Stress RMI Normal; LVEF= 
52%. Flecainide started

• In 2013 cardiac RMI LVEF= 58%

• In 2014 Increase monomorphic PVCs 23000/d 
Increase Flecainide and beta blockers

• In August 2015 Holter EKG = 7500 ESV/d, TTE= 
LVFE = 55%



• May 2016: Increased dyspnea 
1800 PVCs and LVEF = 37% 
and dilated LV 

• Stop Flecainide start ACE i and 
increase beta-blockers

• October 2016 : LVEF= 48% but 
25000 PVCs /24h

• Ablation











LVEF Normalization and 1500 PVCs/d at the latest Holter

Without AA drugs 



Thank you very much for your 

attention!!!!
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