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Influence of fragmented QRS complex in patients with
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In routine practice and clinical studies, a low left ventricular ejection
fraction is routinely utilized for risk stratification in patients with
structural heart disease. Despite the lack of desirable positive predictive
value for the risk of cardiovascular events, systolic dysfunction is still
widely used in clinical practice [1-5]. On the other hand, in patients
with stable coronary artery disease and in patients with acute MI,
fragmented QRS complex (FQRS) was found to be a good predictor
of cardiac events [6-8]. It has been suggested that FQRS is caused
by slow and non-homogeneous depolarization associated to healed
myocardial scar [9-11]. There was a statistically significant difference
in mortality associated to the presence of FQRS in patients with acute
coronary syndrome and myocardial necrosis [12-16]. The finding of
FQRS on a conventional 12-lead electrocardiogram (ECG) is associated
to depolarization abnormality which suggests conduction delay from
inhomogeneous activation of the ventricles due to myocardial scar.
Therefore, several entities associated with the presence of myocardial
scar formation such as coronary artery disease, cardiomyopathies, heart
failure, and congenital heart diseases influence the finding of FQRS.

FQRS is defined as the presence of an additional R wave (R’) or
notching in the nadir of the S wave, or the presence of more than 1 R in
2 contiguous leads, corresponding to a major coronary artery territory
on the resting 12-lead ECG with filter range 0.16-100 Hz, AC filter
60 Hz, paper speed 25 mm/s and 10 mm/mV [12]. Fragmented wide
QRS complex (FWQRS) were defined as various RSR patterns with or
without a Q wave, with more than 2 R waves (R’) or more than 2 notches
in the R wave, or more than 2 notches in the down-stroke or upstroke
of the S wave, in 2 contiguous leads corresponding to a major coronary
artery territory [12]. Flowers et al. showed that the slurring and changes
in the morphology of the QRS complex are more common among
patients with prior myocardial infarction (MI) and among patients
with either right or left ventricular (LV) enlargement. They named it
high-frequency components to the presence of FQRS complexes [9].
Friedman et al suggested that persistent changes in Purkinje fibers and
myocardial fibrosis may cause slow and inhomogeneous myocardial
activation in the canine heart with induced myocardial infarction [10].
In addition, Gardner et al. suggested that FQRS complex in infarcted
canine heart is caused by slow and inhomogeneous activation associated
to healed myocardial scar rather than changes in trans-membrane
resting or action potentials [11]. The presence of FQRS represents
distortion of signal conduction and depolarization process within the
ventricles which is related to myocardial scar/myocardial ischemia or
myocardial fibrosis.

The initiation and perpetuation of a circus movement reentrant
ventricular arrhythmia depend on the firing of a trigger event such
as a premature ventricular complex in the presence of a vulnerable
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myocardial substrate. Myocardial scars from a previous infarction may
provide the anatomic substrate for ventricular tachycardia in patients
with coronary disease and impaired left ventricular function. In
patients with LV dysfunction, there is no clear evidence that presence
of FQRS could predict arrhythmic events [17-20]. On the other hand,
there was a statistically significant difference in mortality associated to
the presence of FQRS in patients with acute coronary syndrome and
myocardial necrosis [14].

It seems reasonable to associate the structural changes of the
ventricular myocardium with structural and/or functional alterations
in the atrium causing atrial arrhythmias. It was demonstrated that
the FQRS was as predictor of the occurrence of post-operative atrial
fibrillation (AF) in patients after coronary artery by-pass graft (CABG)
surgery [21]. Indeed, Cetin M et al. studied 272 patients who underwent
isolated CABG surgery in a prospective observational design [21].
They divided the patients into two groups, those with postoperative
AF, and those without AE The occurrence of new-onset AF following
CABG and the relationship with FQRS were investigated. The logistic
regression analysis was used to determine independent predictors for
postoperative AE. The sensitivity and specificity of study variables in
predicting postoperative AF were also calculated. They found that
postoperative AF occurred in 62 of 272 patients (22.8%). Patients with
postoperative AF were generally older (p<0.001) and female (p=0.006),
with preexisting hypertension (p=0.008), lower hemoglobin levels
(p=0.011), chronic obstructive lung disease (p=0.003), prolonged
QRS time (p=0.004), and higher EURO score (p<0.001) compared to
non-AF patients. Patients with postoperative AF showed lower left
ventricular ejection fraction (p<0.001) and higher incidence of FQRS
(p<0.001), but similar left atrial size. However, LA size was significantly
enlarged in patients with FQRS (3.840.6 vs. 4.1+0.5 cm, p=0.002).
New-onset postoperative AF was significantly related to the presence
and number of FQRS. In the logistic regression analysis, the presence
and number of FQRS (OR: 6.020, 95% CI: 3.152-11.5 and OR: 1.522,
95% CI: 1.282-1.807, both of, p<0.001) were independent predictors of
postoperative AF [21]. Sensitivity, specificity, positive, predictive value,
negative predictive value and the diagnostic accuracy of the presence of
FQRS on preoperative ECG to predict postoperative AF were 66%, 76%,
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45%, 88% and 74%, respectively. Therefore, they concluded that new-
onset postoperative AF was independently related to the presence and
number of FQRS in patients undergoing CABG surgery. In addition,
FQRS on preoperative surface ECG had high predictive values for new-
onset postoperative AF [21].

In order to study the relationship between FQRS and paroxysmal AF,
Temiz A et al. investigated prospectively a total of 301 patients without
overt structural heart disease [22]. Their patients were divided into 2
groups according to the presence of FQRS. They utilized multivariate
logistic regression analysis in order to assess the predictive value of
FQRS for predicting paroxysmal AF. They observed that 103 patients
had FQRS. Patients with FQRS were older (53+16.8 vs 45.3+17.2 p<
0.001), with larger left atrium (33.2£5.9 vs 30.1+5.9 mm, p=0.001), with
thicker inter-ventricular septum (10.2+1.9 vs 9.5£2.3 mm, p=0.032),
more diabetics (19.8 vs 10.6%, p=0.029) and have more episodes of
paroxysmal AF (22.3 vs 4.1%, p< 0.001) in comparison with patients
without FQRS. They found that FQRS was an independent predictor
of detecting paroxysmal AF (odds ratio, 9.69; 95% confidence interval,
2.46-38.15, p=0.001). Therefore, they concluded that the presence
of FQRS independently predicted paroxysmal AF episodes in Holter
ambulatory ECG monitoring [22].

In conclusion, the presence of FQRS seems to be a useful marker to
help decision making for extended rhythm monitoring and therapeutic
management in certain patients to reduce the AF-related complications.
Nevertheless, the association of FQRS and atrial fibrillation is scantly
reported hence, further studies are needed to clarify the clinical
implications of this finding.
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