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mVT : cause or the effect
mmechanism & substrate for VT
m Mapping & Catheter Ablation

m Case examples



Arrhythmia/Electrophysiology

Reversal of Cardiomyopathy in Patients With Repetitive
Monomorphic Ventricular Ectopy Originating From the
Right Ventricular Outflow Tract

Ravi K. Yarlagadda, MD; Sei Iwai, MD: Kenneth M. Stein, MD; Steven M. Markowitz, MD:
Bindi K. Shah, MD; Jim W. Cheung, MD: Vivian Tan, MD: Bruce B. Lerman, MD; Suncet Miutal, MD

Background—Tachycardia-induced cardiomyopathy caused by ventricular tachyeardia is a well-defined clinical entity
Less well appreciated is whether simple ventricular ectopy can result in cardiomyopathy, We sought 1o examine a
potential causal relationship between repetive monomorphic ventncular eclopy onginating from the nght ventricula
outflow tract and cardiomyopathy and the role of ablation i reversing this process

Methods and Results—The study consested of 27 patients (11 men: age, 472 15 years) with repetitive monomorphac ventnculba
cctopy. including 8 patients (306%) with depressed veptncular function (ejection fraction <=45% ). All patients underwent
assessment of cardiac structure and function. The burden of ectopy was quantified through 24-hour Holter monitoning.
Patients then underwent ablation guided by 3D mapping. After ablation, patients underwent repeated Holter monitoring and
reassessment of cardiag function, Patients with depressed ventncular function were more likely to be older than patients with
nomal function (58214 versus 42218 years, P=0.013), However, the burden of ventncular ectopy was simmlar in patients
with (17 8592 13 488 ectopie beats per 24 hours) and without (17 541211 479 ectopic beats per 24 hours, P=0.800) preserved
ventncular function. Successful ablation was performad in 23 patients (85% ), including 7 of 8 patients with depressed ventncula
function. In thas katter group, ventncular function impeoved in all patents (from 3926 10 62265 P=0017),

Conclusions—Repetitive monomorphic ventricular ectopy (in the absence of sustained ventricular tachycardia) oniginating
from the night ventricular outflow tract s an underappreciated cause of unexplained cardiomyopathy. Successiul
ablation of the focal source of ventrcular ectopy resulls in normalization of kefl ventricular function. Patients with
ectopy-induced cardiomyopathy are significantly older than patients with preserved ventncular function, which suggests
cither that older patients are more susceplible 1o the development of a cardiomyopathy or that the cardiomyopathy has
had a longer peniod of tme o whech 10 evolve. (Circulation. 2005:112: 1092-1097.)

Key Words: ablation s cardiomyopathy s ventricular premature complexes



Arrhythmia/Electrophysiology

Reversal of Cardiomyopathy in Patients With Repetitive
Monomorphic Ventricular Ectopy Originating From the
Right Ventricular Outflow Tract

BLE L Patients With Repetitive Monomarphic Ventricular Eclopy and Depressed Left Ventricular Function

As Presaning Orign Cardiac "C Ongin A inal Hober FAU Holter
ent y Sex Sympiom of C\W° Madcations n W1 SUCCess P24 (FVCs24 h
37 f Dyspnea Sopathec (3-Sockers Areror Yes 2502 a4
51 v None Bopathe 3-Bh0ockers Posteroseotal Yes 20 491 1893
50 v Presyncope iSopathc Nona Amerossptn Yés 35 664 1100
1 v Palpitations S0path Nomn Arvteraor Yes 979 5
7 f Palptations opathic 3-8lockers Posteroseptal Yes 23 352 17
e v Presyncope Sopathc B-Slockers Posteroiateral Yes or 332
47 M Palpitations Sopathc None Postecolieral Yes 16 362 55
0y 3 Palptations Sopathc B-Siockers Posterior No 526 12 883
I‘.VP haicales cardomyopatty:. FVCs, prematre veninculsr confractions; HFA. mdotreguancy ablaton: FAU, follow-up; and EF, gechon frachon

Patiend &d not Rave 8 24-hour Roler, however, frequent ambeant aCiopy was noled on n-patant talkemelry

from the nght ventricular outflow tract s an underappreciated cause of unexplained cardiomyopathy. Successiul
ablation of the focal source of ventrcular ectopy resulls in normalization of kefl ventricular function. Patients with
ectopy-induced cardiomyopathy are sigmificantly older than patients with preserved ventncular function, which suggests
cither that older patients are more susceptible 1o the development of a cardiomyopathy or that the cardiomyopathy has

had a longer peniod of time i whech 1o evolve. (Circulation. 2005:112: 1H092-1097.)

Key Words: ablation = cardiomyopathy s ventnicular premature complexes



1 o Relationship between burden of premature ventricular

complexes and left ventricular function

Timir S. Baman, MD,* Dave C. Lange, MD,* Karl J. Ilg, MD,* Sanjaya K. Gupta, MD,* Tzu-Yu Liu, MS,'
Craig Alguire, MD,* William Armstrong, MD, FACC,* Enc Good, DO, FACC,* Aman Chugh, MD, FACC,*
Krit Jongnarangsin, MD,* Frank Pelosi, Jr., MD,* Thomas Crawford, MD,* Matthew Ebinger, MD, DO,*
Hakan Oral, MD, FACC,* Fred Morady, MD, FACC,* Frank Bogun, MD, FACC*

From the *Division of Cardiovascular Medicine and the

'Department of Electrical Engincering and Computer Science, University of Michigan, Ann Arbor, Michigan,

BACKGROUND Frequent idopathic premature ventricelar com-
plexes (PVW(s) can result in 2 reversidie form of left weatricetar
dysfunction. The factors resulting In impaired lefl vestricelar
function are wnclear, Whether a critical burden of PYCs can result
in car@oavyopathy has not been determined.

OBJECTIVE The cbjective of this study was Lo determine & cutolf
PV Burden that can mesult in PYC-Anduced cardiomyopathy.

METHODS Im a consecutive group of 174 patients referred for
adlation of frequent s@opathic PY(s, the PV burden was dater-
mined by 24-Bour Holter monitering, and transthoracic echocar-
diograms wire used 10 assess Left ventricular Tunction, Recelver-
oparator characteristic curves wore constructad based om the PV(
burden and on the presence or absence of reversible left wentrnic.
ular dysfunction to determing a cutof! PYC burden that s assocs-
g with left ventricular dysfunction,

RESULTS A reduced left westricular ejection Paction (mean
0,37 = 0,10) was presant I 57 of 174 patients (33%). Patients
with & decreased cjection fraction had & mesn PYVC burden of
I¥% * 13% as compared with those with normal Weft vestricular

function 13% = 12% (P <.0001), A W bwrden of >>24% dest
separated the patient populstion with impaired a8 compared with
presérved left ventricelar function (sersitivity 79%, specificity
78%, &rea under curve 0.89) The lowest PV Burden resslting in &
reversidle cardiomyopathy was 10%. [n nultivariate analysis, PYC
Burden (hazard ratio 1.12, 95% confidence interval 1.08 to 1.1&
P <.01) was independently associated with PYC-Eaduced cardio-

CONCLUSION A PV Burden of >24% was ndependently associ-
ated with PVY(.Induced cardfomyopathy.

ABEBREVIATIONS (I = confidence interval: EF = ejection frac
thon; HR ~ hazard ratio; LV « Wit vestricglarn PVC ~ premature
ventricular complaxess ROC = secofver oposator  characteristicc
RVOT « right wentricular outflow tract

(Haart Riwthm 2030:7865- 859) © 2010 Heart Mwthm Soclety. Peb-
lished by Elsevier Inc. AL rights reserved,
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Cause vs effect?

m Short history
m Preserved wall thickness
m Absence of LGE on MRI

m High degree of ambient ectopy



Mechanisms of VT in NICM

m (1) scar-based reentry

m (2) abnormal automaticity- Focal, and

m (3) Purkinje system related .

1.Hsia et al Circulation 2003
2.Pogwizd et al. Circulation 1998
3. Blank Z et al JCE 2003
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Issues during mapping and Ablation

m (1)Clinical VT non inducible

m (2) multiple nontolerated VTs,

m (3) incomplete delineation of

substrate,
m (4) possibility of collateral damage

m (5) Mid myocardial substrate



" JEE
Induction: ( pertinent issues)

m Avoid injury to RB

m RV apical pacing / LV

m short-long short sequence
m pts while on AAA: Isuprel

mrapid VA :IV procainamide






Courtesy Dr. Z..Blanck



)2 Non-Ischemic Cardiomyopathy

9.44mV
Bipolar

P 1-Map > 253 Points
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TARGETED VT

ELECTROGRAMS

Cesario D, Vaseghi M, Boyle NG, Fishbein MC, Valderrabano M, Narasimhan C, Wiener | and Shivkumar K. Value of High
density Epicardial and Endocardial Mapping for Catheter Ablation of Hemodynamically Unstable Ventricular Tachycardia.
Heart Rhythm 2006 ;3:1-10
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Figure 1. Estimation of the abnormal LV endocardium in a patient with nonischemic

cardiomyopathy.

>1.8mV

1.5 cm
Posterior b7
“Abnormal Total LV Area=
Area =81 cm? 2183 cm?

Henry H. Hsia et al. Circulation. 2003;108:704-710

% American
” Heart
Association. Copyright © American Heart Association, Inc. All rights reserved.



O solated Septa

Haqqani, H.M., Tschabrunn, C.M., Tzou, W.S., Dixit, S.,Cooper, J.M., Riley, M.P, Lin, D., Hutchinson, M.D., Garcia, F.C., Bala, R.,
Verdino,R.J., Callans, D.J., Gerstenfeld, E.P., Zado, E.S., Marchlinski, F.E., Isolated Septal Substrate for Ventricular Tachycardia in
Nonischemic Dilated Cardiomyopathy: Incidence, Characterization and Implications, Heart Rhythm (2011), doi: 10.1016/j.hrthm.
2011.03.008.
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Hutchinson et al Circ Arrhythm Electrophysiol 2011
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- No EPI VT

YES

- EPI VT
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- EPI VT

YES Valles et alCirc Arrhythm Electrophysiol
2010;3:63-71

Sensitivity =96%  Specificity=93%




42 yr old male with Non ischemic Cardiomyopathy with
recurrent episodes of VI-onBB+ Amio
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*Activation Map from RV and LV
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INTRA-SEPTAL VT : MAPPING AND ABLATION

Tholakanahalli V, Bertog S, Roukoz H & Shivkumar K: Catheter Ablation Of
Ventricular Tachycardia Using Intracoronary Wire Mapping And Coil
Embolization: Description Of A New Technique. 2012
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72 M, DCM Recurrent AICD shocks

On Sotalol ,metoprolol and Mexiletine
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VT1 iInduced with V1V2
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Tachy induced during pace mapping MDP
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8 SEC OF RFA TACHY TERM NOTE ILP
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VT terminated during RFA
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DURING RFA DISAPPEARNCE OF LP
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5 sec RFA changed to other vt
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Terminated during RFA 3 sec
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. Hlsgory

m 47 yr old male
m Diagnosed patient of cardiac sarcoidosis

m Recurrent episodes of VT, underwent ICD
implantation.

m severe LV systolic dysfunction with
normal coronaries

m VT storm- ICD shocks (n=50) on
amiodarone, sotalol and beta blockers

m [reated with steroids and
Immunosuppresants
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m VT of mid lateral LV morphology

m Catheter manuveribility poor due to dense
adhesions in lateral wall

m Bleeding in pericardial space while
breaking adhesions

m Recurrent VT (ICD shocks) after
percutaneous ablation

m Left lateral thoracotomy






" -JEEEEERERnUlus exit with mid diastolic

potential (arrow) and termination during ablation
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I'I'wlird VT mid posterior LV morphology

iInducible







Event - free survival
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Summary

m Characterize the substrate

m [ry to induce the clinical Vt and obtain
a template...

m Detailed endo / epicardial map

m Consider focal / HPS related vt
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Summary
m SMVTs in CMP are usually due to reentry
( from low voltage areas-ie . Scar)

m Scars are often perivalvualar , or
midseptal

m Combined endocardial and epicardial
mapping approaches are likely to
improve the success of ablation.



