Premature ventricular contraction:
An overview of the problem
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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 Ml (1969). PVC burden
(>5/min), short coupling interval, NSVT,
Polymorphic PVCs



e 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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-LBBB aspect = PVC from RV
-RBBB= PVC from LV

-If isoelectric in V1 = right or
left septal

-Narrow QRS = Septal
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Va V2
V3
e RVOT FW
: Vv

x\l ; S 4 l
Vs RVOT SEP
V6 RCC/AIV

) o ‘ 2}11 : \-, v
N GCV/MVA

+Lead | Frontal Plane Axis - Lead |

Leftward | - ihtward

axis axis




A =EEN
< - ———
SN NSNS
M IS

MVA

LCC  AMC

RVOT RCC

Nt

f

Rig

== — — & = o ™M 3 U2} O
. g @ SR Y il R B e
E.E““— 3

Free Wall



flowchart

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,....



o 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.



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




Patients with exercise-associated ventricular
ectopy present evidence of myocarditis

Michael Jeserich™®, Bela Merkely”, Manfred Qlschewski®, Simone Kimmel*, Gabor Pavlik® and Christoph Bode'

Abstract

Background: The origin and clinical relevance of exercise-induced premature ventricular beats (PVBs) in patients
without coronary heart disease or cardiomyopathies is unknown. Cardiovascular magnetic resonance enables us to
non-invasively assess myocardial scarring and oedema. The purpose of our study was to discover any evidence of
myocardial anomalies in patients with exercise-induced ventricular premature beats.

Methods: We examined 162 consecutive patients presenting palpitations and documented exercise-induced
premature ventricular beats (PVBs) but no history or evidence of structural heart disease, Results were compared
with 70 controls matched for gender and age. ECG-triggered, T2-weighted, fast spin echo triple inversion recovery
sequences and late gadolinium enhancement were obtained as well as LV function and dimensions.

—structural anomalies in the myocardium and/or pericardium were present in 85 % of patients with  —
~exergjse-induced PVBs. We observed a 5|gr1|FLar1t dll‘l‘ererme bemfeen patlents with PVBs and controls in late
gadolinium enhancemment, thatTs68-% WE-estereOpoTT ENancement,
whereas only 9 % of the controls did so (p < 0.0001). More patients presented pericardial enhancement (35 %) or
pericardial thickening (27 %) compared to controls (21 % and 13 %, p < 0.0001). Myocardial oedema was present in
37 % of the patients and in only one control, p < 0.0001. Left ventricular ejection fraction did not differ between
patients and controls (63.1+ 79 vs. 647+ 70, p=0.13).

Conclusions: The majority of patients with exercise-associated premature ventricular beats present evidence of
myocardial disease consistent with acute or previous myocarditis or myopericarditis.

Keywords: Cardiovascular magnetic resonance , Myocarditis, Pericarditis, Premature ventricular beats,
Late gadolinium enhancement, S5TIR




Fig. 2 a/b Late-enhancement image of one patient with exercise induced PVBs. Note the patchy enhancement of the midwall septal (f) and
lateral wall (11). Four and two-chamber view. LV: Left ventricle. RV: Right ventricle




PET-Scan

Localized Localized on diffuse No uptake

MYOCARDIAL BIOPSY IF NECESSARY




PERFUSION: NH3 _ METABOLISM: FDG




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
iInduced CM

Asymptomatic PVCs

PVC burden

QRS duration

Epicardial PVCs
Underlying cardiomyopathy
Intercalated PVCs



Premature ventricular contraction-induced

cardiomyopathy: Related clinical and electrophysiologic

parameters @

@ CrossMarlk
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Nicolas Derval, MD,* Arnaud Denis, MD,* Christelle Cardin, MD,” Méléze Hocini, MD,*
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From the "University Hospital Rangueil, Toulouse, France, EU}m-‘ers!’ry Hospital Mondor, Paris, France,
*University Hospital Haut-Leveque, Bordeaux-Pessac, France, and SCHUV, Lausanne, Switzerland

BACKGROUND Factors associated with premature ventricular
contraction-induced cardiomyopathy (PVCi-CMP) remain debated.

OBJECTIVE The purpose of this study was to test the correlation of
various factors to the presence PVCi-CMP in a large multicenter
population.

METHODS One hundred sixty-eight consecutive patients referred
for ablation of frequent premature ventricular contractions (PVCs)
were included. Patients were divided into 2 groups: group 1 with
suspected PVG-CMP (96 patients, ejection fraction 38% * 10%,
left ventricular end-diastolic diameter 62 * 8 mm, with or without
additional structural heart disease); and group 2 (control group, 72
patients with normal ejection fraction and left ventricular dimen-
sions). Various clinical and electrophysiologic parameters were
compared between groups.

RESULTS In univariate analysis, left ventricular origin of PVC, lack
of palpitations, long PVC coupling interval, epicard? igin of the
focus, long sinus beat ORS duration, male gender,r@[ burden,
presence of polymorphic PVCs, high PVC QRS duration, and older
age were significantly related to the presence of PVG-CMP. In
multivariate analysis, only lack of palpitations, PVC burden, and

epicardial origin remained significantly and independently corre-
lated with the presence of cardiomyopathy. Even if sinus QRS
duration or PVC left ventricular origin were also found independ-
ently linked to PVCi-CMP in the whole population, they were no
longer correlated when patients with additional heart disease were
excluded.

CONCLUSION Lack of palpitations, PVC burden, and epicardial
origin are independent factors that identify patients prone to
developing PVG-CMP.

KEYWORDS Premature ventricular contraction; Cardiomyopathy;
Tachycardia-induced cardiomyopathy; Radiofrequency ablation

ABBREVIATIONS CMP = cardiomyopathy; (S5 = coronary sinus;
LV = left ventricle; LVEDD = left ventricular end-diastolic
diameter; LVEF = left ventricular ejection fradtdon; PVC =
premature ventricular contraction; PVG-CMP = premature
ventricular  contraction<induced  cardiomyopathy; RF =
radiofrequency; RV = right ventricle

(Heart Rhythm 2016;13:103-110) © 2016 Heart Rhythm Society. All
rights reserved.

Introduction

frequent PVCs, for example, after radiofrequency (RF)




PVC Burden

A LVEF (%)
y = -0.49 x -0.41

2.0 3.0 4.0 5.0 G.0

PVC prevalence (x104beats/day)

Niwano et al, Heart 2009
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FIG 3. Therelationship between PVC burden and ejection fraction. (Reproduced with permission
from Baman et al.®*) (Color version of figure is available online.)

10-25% selon les séries



QRS duration

QRS>150 ms

Yokokawa et al, HR 2012


http://www.sciencedirect.com/science/article/pii/S1547527112004766
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ECG Criteria for an Epicardial PVC origin

PseudoA249ms | o)

YES
l NO

ENDOCARDIAL T Shortest RS 2 115 ms EPICARDIAL

PVC PVC
l YES

q wave in lead avL

Sensitivity = 100% Specificity = 97.5%

Hamon et al,JCE 2016




Intercalated PVCs
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Combined Criterion

[ Crierimsubgroups | AUG | Cutof | Senaitty | Speciicty | 5 |
PVC-CMP-Index (all) 0.91 [0.84-0.96]
- EPIPVC 1[0.85-1]

- ENDO + SHD 0.92 [0.75-0.99]
- _ENDO .85 [0.73-0.
PVC burden (all) 0.78 [0.69-0.86]
- EPIPVC 1[0.85-1]

- ENDO + SHD 0.88 [0.70-0.97]
- ENDO R . A
PVC QRS width (all) 0.68 [0.58-0.77]
- EPIPVC 0.73 [0.52-0.89]
- ENDO + SHD 0.64 [0.43-0.81]
- ENDO

PVC-CMP-Index:
PVC burden x PVC QRS width x C*

C*: Adjusting constant:

=1 when Endocardial PVC (Figure 1)
= 1.28 if underlying SHD

= 2 when Epicardial PVC (Figure 1)

o
)

Sensitivity

e
F

cut-off 239

Sensitivity = 93% — gxggmz::dex

Specificity = 80% — PVC QRS width

0,4 0,6
1 - Specificity




Reversal of left ventricular dysfunction after ablation of premature @ —
ventricular contractions related parameters, paradoxes and exceptions to

the rule*
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ABSTRACT

Background: Suppression of frequent premature ventricular cont ractions [FUCs) does not systematically lead to
an expected reversal of FVC-induced cardiomyopathy and determinants of left ventricular ejection fraction
(LVEF) recovery (reverse remodeling ) after ablation remain largely unknown,

Methods: Ninety-six consecutive patients with a suspicion of PVC induced-c rdiomyopath y we re retros pactively
incheded, Parameters potentially relsted to reverse remodeling (> 10% increase in LVEF) were analyzed in pa-
tients wwao Inng—temuwc:ﬁs (decrease in PYC bunden = 8K ).

. . vl - ablation secoess wasob@inedinT6 patients [ 4],
ntl'ue reverse renwd-elm,r_.rwasnbsen'ad |n1:..1 [H.i" P39+ §to 56+ £ p"'.J.lil.il.J]I In mul tivari ate anal-
yas only Aotk ¥ psathaznciated with the lack
e remideling. Unl].r H.Jn‘the 35 patmntswhn |n|1JaJI].r.':|':u-uId haue recewadan ICD for primary preve
tion remained candidates for implantation after ablation. Lack of reverse empdeling was smificanthy linkedto a
hii ghve T T
Conchesion: Reverse remaodeling was observed in B3¥ of patients with frequent PYC and wnexplained card iomy-
opathy wnde rgping long-tem successful ablation of the PVC A younger ape was inde pendently correl ated with

the ocoumence of reverse remaodeling.

L X016 Elsevier Ireland Lid. All ights reserved,




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 D', Abehsira G2, Gu K3, Liu A%, Blaye-Felice Sadron M5, Billet S°, Kambur T¢, Swid MA?4, Boyle NG#, Dandamudi G5,
Maury P5, Chen M3, Miller JM8, Lellouche N2, Shivkumar K4, Bradfield JS7.

Author information

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 22h). 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 |-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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Baseline Drug challenge

HR=30 - PV¥C=1/min Phenylephrine: HR=75 - P¥C=12/min




All patients on Isoproterenol
(n =31, success = 48.4%)

*
1

1.11.9 'ﬁ-é 10.9414.9

Baseline Isoproterenol

Indep-HR-PVC type
(n =12, success = 0%)

1

Baseline Isoproterenol

Fast-HR-PVC type

(n =16, success = 93.7%)
* ¥ ¥

20.8%15.1

Baseline Isoproterenol
Slow-HR-PVC type

(n =3, success = 0%)

1

Baseline Isoproterenol




Response to beta-blockers

All patients on BB Fast-HR-PVC type
[ = 26, success = 62%)

[n =47, success = 34%)
* * k&

PVC burden
PVC burden

()
=1

17.5+13.4 — = 1444130

OFF BB ON BB

Slow-HR-PVC type

|n = B, success = 0%])
*

Indep-HR-PVC type

{m = 13, success = 0%)

| — |
—_—_———
I ——
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15.4117.9 ————— 2062175
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ESC GUIDELINES

European Heart Journal (2022) 00, 1-130
https//doi.org/10.1093/eurheartjfehac262

2022 ESC Guidelines for the management of
patients with ventricular arrhythmias and the
prevention of sudden cardiac death

Developed by the task force for the management of patients with
ventricular arrhythmias and the prevention of sudden cardiac
death of the European Society of Cardiology (ESC)

Endorsed by the Association for European Paediatric and
Congenital Cardiology (AEPC)

Patient with P¥Cs [ Monomorphic VT and non-apparent SHD?®

l

ECG. Holter, and echocardiogram

l

Aszessment
I
Inconclusive or atypical presentation®
*
CMR (Class lla)

I

Assessment B —

Structural abnormal heart Structural normal heart
s Go to flowchart 1
P PYCinduced
SHD or PVC-induced cardiomyopathy ~— cardh thy Idiopathic PYCIVT
(Figure 18) ]
@—' Symptoms®

1

T
¥

RVOT / Fascicular PVCIVT?

¥ ¥

¥ 5

Regular Catheter ablation Beta-blocker or CCB

follow-up LVEF [ {Class 1) ] [ {Class I) ]
(CI |
(Class Beta-blockers, Flecainide

. CCB or (Class lla)

Latheter ablaticn Flecainide Catheter ablation

{Class Hib) {Class lla) (Class Ila)

WESC—




HRS Guidelines, 2006

Class I1a

1. Ablation can be useful therapy in patients who are
otherwise at low risk for SCID and have symptomatic
nonsustained monomorphic VI that is drug resis-
tant, who are drug intolerant or who do not wish
long-term drug therapy. (Level of Evidence: C)

2. Ablation can be useful therapy in patients who are
otherwise at low risk for SCD and have frequent
symptomatic predominantly monomorphic PVCs
that are drug resistant or who are drug intolerant or

who do not wish long-term drug therapy. (Level of
Evidence: C)

anon o lwmptumath PVCs may :
when the PTLE are very fmquent o mmd of treat

PHRC SUPPRESS



Patient with F¥C-Burden >10% and mildly reduced or reduced LVEF

(suspicious) CAD,
valvular heart disease or

inflammatory heart disease

Catheter ablation
(Class )

AAD
(Class lla)

Further evaluation
according to

maost likely diagnosis

CMR
{Class Ila)

l

LGE

v
explained by underlying

heart disease

SHD aggravated by
frequent PVC's

Catheter ablation
{Class lla)

Amiodarone
{Class lla)




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
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* 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
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Pace mapping in distal SC
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LV Summit arteries and veins
Atienza et al Circulation: Arrhythmia and Electrophysiology. 2013;6:€80-e84




Triangle of Brocg and Mouchet
Andrade et al J Morphol Sci. 2010' 21 127\ 129 |




D 2o 5o 72525 17:2728 533 8

X Time Comment | Energy Source
QO Ablation Start  17:26:28 | EpShuttle

13 ¥{mm/s




post ablation EKG

EIBEI -biation Start 16:4255 16:42:53.229 I

Time Comment
OO Ablation Start 16:42:....

28 0w

avL

avF

b Q=W WPW diag

mmmmd)> LVEF Normalization after 4 years follow up
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CASE REPORT 2

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

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

* |n 2013 cardiac RMI LVEF= 58%

* |n 2014 Increase monomorphic PVCs 23000/d
ncrease Flecainide and beta blockers

* |n 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
iIncrease beta-blockers

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

Ablation
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LVEF Normalization and 1500 PVCs/d at the latest Holter
Without AA drugs




Thank you very much for your
attention!!!!
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