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Invasive electrophysiology has substantially advanced over previous years. Procedures such 

as defibrillator implantations or pulmonary vein isolation that have previously been an 

exclusive domain of major centers are presently available from many small clinics. This 

somewhat contrasts with general perception of noninvasive electrophysiology. Whilst 

substantial noninvasive research advances have been reported, their wide utility in clinical 

practice is not forthcoming. Some teaching centers even believe that noninvasive 

electrophysiology including electrocardiography is not worth teaching and that standard 

electrocardiographic diagnoses can rely on computerized diagnoses by modern equipment. 

At the same time, existing research suggests that noninvasive electrophysiology can address 

a wide spectrum of unmet clinical needs. In addition to the distinction between patients 

benefitting and not benefiting from defibrillator implantation[1] and diagnosis of 

channelopathies[2], advanced electrocardiography was reported to aid stratification of 

patients with both cardiovascular and non-cardiovascular diagnoses, including kidney 

disease[3], diabetes[4], endocrinopathies[5], and others[6]. 

In this issue of the Journal, Yodogawaetal[7] add another piece to this mosaic showing 

possible advantages offered by high-resolution electrocardiography to early diagnosis of 

cardiac sarcoidosis. Using simple assessment of late potentials previously designed to detect 

large proarrhythmic ischemic scars, they predicted the risk of sarcoidosis-related 

cardiovascular events, albeit merging rhythm disturbances and hemodynamic dysfunction. 

The mechanistic link between positive late potentials and the nature of events described by 

Yodogawaetal is not easy to see. The finding thus likely means nonspecific identification of 

cardiac sarcoidosis which might cause variety of abnormalities. Regretfully, Yodogawaetal 

have also not employed any of the more advanced methods for the signal analysis reported 

to detect not only late depolarization abnormalities but also deformities well within the QRS 

complex [8,9]. We can only speculate that if these more powerful methods were used, the 

success reported by Yodogawa et al would have been stronger. Still, even with the simpler 

signal analyses, the report broadens the applicability of noninvasive methods.  

Naturally, not all previous attempts of clinical outcome improvements by noninvasive 

electrophysiology have been successful[10]. Nevertheless, considering the disparity between 

research results and day-to-day clinical application, we share the opinion that noninvasive 

electrophysiology methods do not presently receive due attention in studies that define 

evidence-based care. The simplicity of obtaining high quality digital electrocardiographic 
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signals and their low costs make noninvasive electrophysiology suitable to be included not 

only in large clinical studies but also in new population screening programs. For example, 

evidence suggests that noninvasive electrophysiology can meaningfully contribute to the 

identification of patients in whom sudden cardiac death is the first manifestation of ischemic 

heart disease[11,12,13], as well as to the detection of impending atrial fibrillation[14], which 

are both major challenges of present preventive cardiology.  

To connect the clinical day-to-day practice with reported research results, new large 

prospective investigations are needed. Their successful conduct will depend not only on the 

understanding of the potential of noninvasive methods by funding bodies but also on the 

industrial support and on the acceptance by clinical community. The manufacturers of 

noninvasive equipment should facilitate the collection of high quality electrocardiographic 

signals well above the standard 10-second recordings and the storage of digital signals in 

easily accessible formats. The clinical community involved in future studies should 

appreciate the potential value of high quality signal collection. Far too frequently are 

electrocardiographic recordings obtained in ongoing studies stored only as paper prints 

which precludes their advanced analyses. The designers of future prospective studies can 

only gain from involving specialists in noninvasive electrophysiology.  

  



4 
 

Acknowledgment 

Supported in part by the British Heart Foundation (NH/16/2/32499), and by the European 

Community's Seventh Framework Programme (FP7-HEALTH-2013-INNOVATION-1 #602299)  

  



5 
 

References 

1 RizasKD, McNittS, HammW, MassbergS, KääbS, ZarebaW, CoudercJP, BauerA. 

Prediction of sudden and non-sudden cardiac death in post-infarction patients with 

reduced left ventricular ejection fraction by periodic repolarization dynamics: MADIT-II 

substudy. Eur Heart J 2017;38:2110-8. 

2 FowlerSJ, PrioriSG. Clinical spectrum of patients with a Brugada ECG. Curr Opin Cardiol 

2009;24:74-81. 

3 WaksJW, TereshchenkoLG, ParekhRS. Electrocardiographic predictors of mortality and 

sudden cardiac death in patients with end stage renal disease on hemodialysis. J 

Electrocardiol 2016;49:848-54. 

4 NagayaT, YoshidaH, TakahashiH, KawaiM. Heart rate-corrected QT interval in resting 

ECG predicts the risk for development of type-2 diabetes mellitus. Eur J Epidemiol 

2010;25:195-202. 

5 WaldDA. ECG manifestations of selected metabolic and endocrine disorders. Emerg 

Med Clin North Am 2006;24:145-57. 

6 PiperC, ButzT, FarrM, FaberL, Oldenburg O, Horstkotte D. How to diagnose cardiac 

amyloidosis early: impact of ECG, tissue Doppler echocardiography, and myocardial 

biopsy. Amyloid 2010;17:1-9. 

7 YodogawaK, SeinoY, OharaT, IwasakiY, HayashiM, MiyauchiY, AzumaA, ShimizuW. 

Prognostic significance of ventricular late potentials in patients with pulmonary 

sarcoidosis. Heart Rhythm 2018;??:??-??. 

8 KelenGJ, HenkinR, StarrAM, CarefEB, BloomfieldD, el-SherifN.  Spectral turbulence 

analysis of the signal-averaged electrocardiogram and its predictive accuracy for 

inducible sustained monomorphic ventricular tachycardia. Am J Cardiol 1991;67:965-75. 

9 EnglundA, HnatkovaK, KulakowskiP, ElliottPM, McKennaWJ, MalikM. Wavelet 

decomposition analysis of the signal averaged electrocardiogram used for risk 

stratification of patients with hypertrophic cardiomyopathy. Eur Heart J 1998;19:1383-

90. 

10 ChaudhrySI, MatteraJA, CurtisJP, SpertusJA, HerrinJ, LinZ, PhillipsCO, HodshonBV, 

CooperLS, KrumholzHM. Telemonitoring in patients with heart failure. NEJM 

2010;363:2301-9. 

11 WellensHJ, SchwartzPJ, LindemansFW, et al. Risk stratification for sudden cardiac 

death: current status and challenges for the future. Eur Heart J 2014;35:1642-51. 



6 
 

12 KenttäTV, NearingBD, PorthanK, et al. Prediction of sudden cardiac death with 

automated high-throughput analysis of heterogeneity in standard resting 12-lead 

electrocardiograms. Heart Rhythm 2016;13:713-20. 

13 WaksJW, SitlaniCM, SolimanEZ, et al. Global Electric Heterogeneity Risk Score for 

Prediction of Sudden Cardiac Death in the General Population: The Atherosclerosis Risk 

in Communities (ARIC) and Cardiovascular Health (CHS) Studies. Circulation 

2016;133:2222-34. 

14 GangY, HnatkovaK, MandalK, GhuranA, MalikM. Preoperative electrocardiographic 

risk assessment of atrial fibrillation after coronary artery bypass grafting. J Cardiovasc 

Electrophysiol 2004;15:1379-86. 

 


