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death. Fragmented QRS was identified in 161 
patients (44%). Not surprisingly, the percent‑
age was smaller in patients with QRS of less 
than 120 ms as compared with those with QRS 
of 120 ms or greater (25% vs 59%, respective‑
ly). During a mean 3‑year follow‑up, appropri‑
ate ICD therapies for ventricular tachycardia 
or fibrillation (VT / VF) were observed in 141 
patients (38%) and the primary endpoint (in‑
cluding appropriate ICD therapy or arrhyth‑
mic death) was observed in 146 patients (40%), 
whereas 67 (18.3%) died. In the multivariate 
analysis, the primary endpoint was predicted 
by: ICD implantation for secondary prevention 
(odds ratio, 2.13; 95% CI, 1.13–4.025; P = 0.02) 
and fQRS in inferior ECG leads (odds ratio, 4.88; 
95% CI, 0.05–0.85; P = 0.03). Total mortality was 
not predicted by fQRS in multivariate analy‑
ses. The authors concluded that fQRS in inferi‑
or ECG leads is an independent factor associat‑
ed with higher risk of arrhythmic events in pa‑
tients with ICD.11

This interesting study with a large number of 
ICD patients and long-term follow‑up contrib‑
utes to our further understanding of factors that 
might predict arrhythmic events. The presence 
of fQRS on ECG (in inferior leads) might be eas‑
ily spotted by clinicians who might be prompt‑
ed by this finding to refer patients to an ICD for 
primary prevention earlier than later. Howev‑
er, this study lacks information regarding a pre‑
dictive value of fQRS in the subgroup of 70.6% 
of patients with primary prevention indication 
for an ICD. Secondary prevention patients are 
eligible for prompt ICD implant and this deci‑
sion will not be influenced by the presence or 
absence of fQRS. However, in primary preven‑
tion patients, fQRS might be helpful in the de‑
cision process.

The concept of reentrant ventricular arrhyth‑
mias in the postinfarction myocardium is over 
40 years old when it was recognized that con‑
duction delays play a key role in reentrant path‑
ways.1 Delayed activation caused by a scar, fibro‑
sis, or ischemia could be manifested on electro‑
cardiography (ECG) as late potentials indicating 
a propensity to reentrant ventricular arrhyth‑
mias and sudden cardiac death.2‑4 Detection of 
late potentials, requiring signal‑averaging to 
reduce signal‑to‑noise ratio, has been identi‑
fied as risk factors for predicting mortality and 
arrhythmic events.4,5 Recently, the Risk Strat‑
ification in Patients With Preserved Ejection 
Fraction (PRESERVE EF) study demonstrated 
that late potentials play a key role in the mul‑
tifactorial risk stratification of postinfarction 
patients with preserved ejection fraction who 
might benefit from an implantable cardioverter

‑defibrillator (ICD).6

QRS fragmentations, defined as notches or 
slurs within the QRS complex, were identified as 
predictors of mortality and arrhythmic events in 
coronary patients7‑9 including patients with an 
ICD from the Multicenter Automatic Defibrilla‑
tor Implantation Trial II (MADIT II).10 Fragmen‑
tations of QRS could be recognized by a naked 
eye in a standard 12‑lead ECG, not requiring 
signal averaging, and are considered an indica‑
tor of delayed intraventricular conduction acti‑
vation. Interspersed fibrosis or scarring might 
lead to these delays, and during suitable condi‑
tions with presence of ventricular premature 
beats, they could initiate reentry.

In this issue of Kardiologia Polska (Kardiol Pol, 
Polish Heart Journal), Kucharz and Kułakowski11 
reported data on QRS fragmentation (fQRS) in 
a large cohort of 367 patients with an ICD im‑
planted for primary or secondary prevention of 
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Minor comments can be made regarding sta‑
tistical analyses. One would expect that haz‑
ard ratios from the Cox proportional analyses 
should be presented instead of odds ratios com‑
ing from logistic regression, which is not a sur‑
vival analysis. One would also benefit from see‑
ing the Kaplan–Meier curves for predicting pri‑
mary endpoints in the overall population as well 
as in a subset of patients with primary preven‑
tion ICD indications. It would also be useful to 
learn whether fQRS was predictive for VT as well 
as for VF, recognizing limited statistical power.

Despite these minor limitations, the study 
provides further evidence that fQRS is worth ex‑
ploring in future studies. Fragmented QRS rep‑
resents delays in intracardiac conduction which 
might predispose to ventricular tachyarrhyth‑
mias, most likely in the mechanisms of reentry. 
Recent meta‑analyses of 10 papers focused on 
the prognostic significance of fQRS12 indicated 
that this ECG finding is associated with a rela‑
tive risk of major arrhythmic events at the lev‑
el of 1.74 with 95% CI between 1.09 and 2.80, 
indicating statistical significance (about 74% 
increase in risk). In the paper by Kucharz and 
Kułakowski,11 the risk associated with fQRS is 
much higher, almost 5‑fold what might be as‑
sociated with different patient population and 
different methodologies assessing fQRS. Fur‑
ther analyses of papers describing patients with 
ICDs12 show relative risk of 1.57 (95% CI, 0.90–
2.74, therefore of borderline significance) for pre‑
dicting major arrhythmic events. At the same 
time, the risk ratio for mortality in ICD patients 
was 1.36 with 95% CI from 1.08 to 1.36.

QRS fragmentation is one of recently exer‑
cised variables in the risk stratification of mor‑
tality or appropriate ICD shocks and there is 
a trend toward combining such risk factors to 
further refine risk prediction.6,13 One also needs 
to recognize that some of the QRS fragmenta‑
tions are very subtle and clinicians reading ECGs 
might miss them. Therefore, there is a need to 
introduce and implement automatic algorithms 
detecting and quantifying fragmentation, notch‑
es, and fractionation of the QRS complex. One 
of such algorithms was developed by our group 
to quantify notches and slurs in QRS to enhance 
automatic diagnosis of left bundle branch block 
qualifying patients for cardiac resynchroniza‑
tion therapy.14 With current trends toward digi‑
tal ECG signal used by every ECG machine, there 
will be a possibility to implement new algorithms 
to automatically detect fragmented QRS.
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