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Tachycardia induced cardiomyopathy (TCM)

• Is a reversible cause of impaired LV function due to persistent 
tachycardia or very frequent ventricular premature beats (> 10%) that 
can lead to HF and death. 

• The incidence of TCM is unknown but has been reported in all age 
groups, from fetuses to the elderly

• A Variety of chronic or incessant tachyarrythmias have been in the 
pathogenesis of TCM : AF, AFL, incessant SVT, idiopathic VT,

Premature beats.



Pathophysiology to TCM

Experimental models with rapid pacing in animals induces cytoskeletal changes and remodeling of the extracellular 
matrix attributed to abnormal calcium cycling, increased catecholamines, decreased beta-1 adrenergic receptor density, 
oxidative stress, depletion of myocardial energy stores, and myocardial ischemia due to increased heart rate



Diagnosis

• TCM is one of the very few reversible causes of HF and dilated 
cardiomyopathy, and should be considered in any patient with new 
onset of LV dysfunction.

• The diagnosis is established by excluding other causes of 
cardiomyopathy, and demonstrating recovery of LV function after 
eradication of the arrhythmia or control of the ventricular rate.



• Typically in TCM:  LVEF < 30% , 

LVEDD < 65mm

LVESD < 50mm 

• Cardiac magnetic resonance (CMR) is advisable to exclude intrinsic 
structural change.



Therapy

• In TCM, LV function frequently improves after ~3 months of 
restoration of a normal heart rate.

• Catheter ablation is indicated when TCM 

is due to SVT



Therapy

• When the tachycardia itself cannot be ablated or controlled by 
medication, AV nodal ablation with either biventricular or His-bundle 
pacing is appropriate.





Therapy

• Long-term medical therapy with BBx, ACEI/ARBs, is indicated before 
and after successful ablation

• Given the risk of recurrence of arrhythmias, long-term monitoring of 
patients is recommended



Premature Ventricular Complex–Induced Cardiomyopathy

• Less is known about the effects of premature ventricular contractions on LV 
function.

• It has been postulated that electrical activation originating within the 
ventricle myocardium lacking synchronous myocardial activation lead to LV  
function deterioration  (i.e.  chronic RV pacing, LBBB ,preexcitation)

• PVCs in the absence of structural disease typically originate from the right 
ventricular (RV) and LV perivalvular outflow tracts, inflow tracts, or 
papillary muscles



• Relatively long coupling interval of 360 to 420 
ms.

• A burden threshold of >10% PVCs per day 
might produce a cardiomyopathy

Baman TS, et al. Heart Rhythm 2010;7:865–9.



Predictors for development of TCM

• Longer PVC QRS duration (>150 ms) appear more likely to develop 
depressed function

• PVC QRS duration (>180 ms) marks a high risk of persistent 
dysfunction even.

• PVCs from the LV epicardium had the most profound effect on

the degree of depression in LV function



Catheter ablation Vs. antiarrhythmic drugs in treating PVCs

The average efficacy of PVC reduction with AADs was 49%  VS.  93% in RFA group.

LVEF was restored in 47% patients in the RFA group compared with 21% patients in 
the AAD group(P =.003) Heart Rhythm2014;11:187–193





Atrial fibrillation and TCM

• The most rigorously studied etiology of TCM in human subjects is 
Persistent AF

• AF is known to increase risk of heart failure irrespective of the heart 
failure etiology

• Sometimes, restoration of sinus rhythm or control of ventricular rates 
will markedly improve or normalize left ventricular function. 





(hazard ratio, 0.79; P = 0.005).



Ablate and pace –strategy for AF



• In a small series of patients with AF and a controlled ventricular 
response ,AV junction ablation and pacemaker implantation resulted 
in a significant improvement in LVEF, fractional shortening and 
functional capacity. 

Natale A, et. al. Am J Cardiol 1996;78:1431–3.



“Cardiac resynchronization therapy may be 
superior to RV pacing in patients undergoing AVJ 
ablation for AF”

Europace (2012) 14, 1490–1497



J Am Heart Assoc. 2017;6

Permanent HBP post–atrioventricular node ablation significantly improved echocardiographic 
measurements and New York Heart Association classification and reduced diuretics use for 
heart failure management in atrial fibrillation patients with narrow QRS who suffered from 
heart failure with preserved or reduced ejection fraction



Left bundle branch area pacing

Huang, Can J Cardio 2017



LBBAP lead is associated with higher success rate, lower complication rate, and shorter
procedural and fluoroscopy durations compared to those with HBP lead Heart Rhythm 2022 in press



European Heart Journal (2020) 41, 655-720



www.escardio.org/guidelines
2021 ESC Guidelines on cardiac pacing and cardiac resynchronization therapy

(European Heart Journal 2021 – doi:10.1093/eurheartj/ehab364)
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Recommendations Class Level

In patients treated with HBP, device programming tailored to specific 

requirements of HBP is recommended.
I C

In CRT candidates in whom coronary sinus lead implantation is unsuccessful, 

HBP should be considered as a treatment option along with other techniques 
such as surgical epicardial lead.

IIa B

In patients treated with HBP, implantation of a RV lead used as “backup” for 

pacing should be considered in specific situations (e.g. pacemaker-
dependency, high-grade AVB, infra-nodal block, high pacing threshold, planned 

AVJ ablation) or for sensing in case of issues with detection (e.g. risk of 

ventricular undersensing or oversensing of atrial/His potentials).

IIa C

Recommendations for using His bundle pacing (1)

AVB = atrioventricular block; AVJ = atrioventricular junction; CRT = cardiac resynchronization therapy; HBP = His bundle pacing; LVEF = left ventricular ejection fraction; RV = right 
ventricular.



Conclusion:

• TCM is a reversible cause of HF.

• TCM requires the demonstration of improved LV function with suppression of tachycardia. 

• TCM should be suspected in all patients with DCMP of undetermined etiology and tachycardia faster than 
100 or 110 beats/min for early detection and treatment for these patients.

• TCM should be considered as a possible diagnosis even in patients with HF of other established causes 
because they may have the superimposed reversible component of TCM. 

• Strategies of tachyarrhythmia management can be antiarrhythmic drugs, catheter ablation or rate control. 

• Catheter ablation should be considered for tachyarrhythmias which can be curable with ablation.

• CSP with either HBP or LBBAP preserves LVEF with refractory atrial fibrillation post AVJ ablation


