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Background: P-wave dispersion (PWD), defined as the difference between the maximum and min-
imum P-wave duration, has been proposed as being useful for the prediction of paroxysmal atrial
fibrillation (AF). AF is the most common arrhythmia and an important prognostic indicator for clinical
deterioration in patients with aortic stenosis (AS). The aim of the present study was to evaluate PWD
in patients with AS.

Methods: The study population consisted of two groups: Group | consisted of 98 patients with
AS (76 men, 22 women; aged 63 £ 8 years) and group Il consisted of 98 healthy subjects (same
age and sex) without any cardiovascular disease. A 12-lead electrocardiogram was recorded for
each subject. The P-wave duration was calculated in all leads of the surface electrocardiogram. The
difference between the maximum and minimum P-wave duration was calculated and was defined
as the PWD. All patients and control subjects were also evaluated by echocardiography to measure
the left atrial diameter, left ventricular ejection fraction, left ventricular wall thicknesses, and the
maximum and mean aortic gradients. Patients were also evaluated for the presence of paroxysmal
AF.

Results: Maximum P-wave duration and PWD of group | were found to be significantly higher than
those of group II. In addition, patients with paroxysmal AF had significantly higher PWD than those
without paroxysmal AF. There was no significant difference between the two groups regarding mini-
mum P-wave duration. In addition, there was no significant correlation between echocardiographic
variables and PWD.

Conclusion: PWD, indicating increased risk for paroxysmal AF, was found to be significantly higher
in patients with AS than in those without it. Further assessment of the clinical utility of PWD for the
prediction of paroxysmal AF in patients with severe AS will require longer prospective studies.
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P-wave dispersion (PWD), defined as the difference
between the maximum and minimum P-wave du-
ration, is a new electrocardiographic marker that
has been associated with inhomogeneous and dis-
continuous propagation of sinus impulses.!'? The
correlation between the presence of interatrial and
intraatrial conduction abnormalities and the in-
duction of paroxysmal atrial fibrillation (AF) has
been well documented.®>* In addition, prolonged
P-wave duration and increased PWD are commonly
found in patients with a history of paroxysmal
AF.255 AF, whether chronic or paroxysmal, is the

most common sustained arrhythmia encountered
in clinical practice that produces substantial excess
cardiovascular morbidity and mortality.”® The es-
timation of the probability of a patient develop-
ing frequent AF paroxysms might guide the clin-
ician in the management of paroxysmal AF. Aortic
stenosis (AS) is the most common cause of left ven-
tricular outflow tract obstruction.® AF is the most
common arrhythmia seen in patients with severe
AS.10 Furthermore, it is an important prognostic
indicator for clinical deterioration in patients with
AS.°
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The aim of the present study was to investigate a
new electrocardiographic marker, PWD, in patients
with severe AS. To our knowledge, this is the first
study on the effects of AS on PWD.

METHODS
Study Population

The study population consisted of two groups:
Group I consisted of 98 patients with degenera-
tive AS (76 men, 22 women; aged 63+ 8 years)
and group II consisted of 98 healthy subjects,
same age and sex (76 men, 22 women; aged 62 +
9 years), without any cardiovascular disease. At
the time of electrocardiographic recording, all sub-
jects were in sinus rhythm, and none of them were
taking any type of antiarrhythmic agent. Patients
who had coronary artery disease, hypertension,
moderate to severe aortic regurgitation, more than
mild degree of mitral regurgitation, mitral steno-
sis, diabetes mellitus, hyperthyroidism, pericardial
effusion, chronic obstructive pulmonary disease,
ventricular preexcitation, atrioventricular conduc-
tion abnormalities, or abnormal serum electrolytes
were excluded from the study.

Electrocardiographic Measurement

Twelve-lead electrocardiogram was recorded for
each subject at a rate of 50 mm/s in the supine
position. The electrocardiograms were coded and
all annotations were masked. The measurements
of the P-wave duration were performed manually
by two of the investigators without knowledge of
the clinical status of the patients and controls. To
improve accuracy, measurements were performed
with calipers and magnifying lens for defining the
electrocardiographic deflection. P-wave duration
was measured from the onset to the offset of the
P-wave. The onset and offset of the P-wave were
defined as the junction between the P-wave pat-
tern and the isoelectric line. After completion of
the measurements, all electrocardiograms were de-
coded. PWD was defined as the difference between
the maximum and minimum P-wave duration. In-
traobserver and interobserver coefficients of vari-
ation were found to be 4.1% and 4.4% for PWD,
respectively. All patients were evaluated for the
presence of documented paroxysmal AF during
their past medical history. Electrocardiographic di-
agnosis of paroxysmal AF was made according to

Bellet's definition.!! Paroxysmal AF was diagnosed
in a patient with a history of recurrent episodes
of AF lasting more than 2 minutes and less than 7
days.

Echocardiographic Evaluation

Transthoracic echocardiographic examination
was performed for each subject. Maximum and
mean aortic gradients were calculated by Doppler
studies. Color flow Doppler was used to detect
the presence of mitral and aortic regurgitation.
Left atrial diameter, left ventricular end-diastolic
and end-systolic diameters, left ventricular ejec-
tion fraction, and left ventricular wall thicknesses
were measured by M mode echocardiography. Pul-
monary artery systolic pressure was calculated
with the help of continuous-wave Doppler studies
using the Bernoulli equation.

Statistical Analysis

All numeric variables were expressed as mean +
SD and categorical variables were expressed as
percentage. Statistical analysis was performed us-
ing unpaired t-test, Mann-Whitney U test and chi-
square test where appropriate, and Pearson corre-
lation test was used to determine the correlation
between PWD and echocardiographic variables in
patients with AS. A P value < 0.05 was considered
statistically significant.

RESULTS

There was no statistically significant difference
between the two groups with respect to age and
gender (P> 0.05). Eight patients (8%) were diag-
nosed as having documented paroxysmal AF with
the evaluation of their past medical history. Echo-
cardiographic variables were similar in patients
with and without paroxysmal AF (Table 1). Max-
imum P-wave duration and PWD of group I were
found to be significantly higher than those of group
IT (P < 0.0001, Table 2). However, there was no
statistically significant difference between group I
and group II regarding minimum P-wave duration
(P > 0.05, Table 2). Patients with AS and paroxys-
mal AF had higher maximum P-wave duration and
PWD than those without paroxysmal AF (P < 0.001,
Table 2). There was no statistically significant dif-
ference between the values of minimum P-wave
duration in patients with and without paroxysmal
AF (P > 0.05, Table 2). We found no significant
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Table 1. Echocardiographic Variables of Patients with and without Paroxysmal Atrial Fibrillation

Patients with Patients without

Variable PAF (n = 8) PAF (n = 90) P
Maximum aortic gradient (mmHg) 82+7 78 £ 6 NS
Mean aortic gradient (mmHg) 43+ 6 42 +7 NS
Thickness of interventricular septum (cm) 1.43+£0.12 1.38 £ 0.14 NS
Thickness of posterior wall (cm) 1.34+ 0.14 1.32 +£ 0.09 NS
Left atrial diameter (cm) 3.8+ 0.52 3.8 +£0.65 NS
Left ventricular ejection fraction (%) 66 +5 66 + 6 NS

NS: Nonsignificant; PAF: Paroxysmal atrial fibrillation.

correlation between PWD and echocardiographic
variables including left atrial diameter, maximum
and mean aortic gradients, left ventricular poste-
rior wall, and interventricular septal thicknesses
and left ventricular ejection fraction (P > 0.05 for
all).

DISCUSSION

In this study, we found that patients with AS have
longer maximum P-wave duration and higher PWD
than do healthy control subjects. Besides, patients
with AS and paroxysmal AF have higher values of
maximum P-wave duration and PWD than those
without paroxysmal AF. An interesting finding of
this study is that there is no significant correlation
between PWD and echocardiographic variables.

PWD is a new electrocardiographic marker that
has been associated with the inhomogeneous and
discontinuous propagation of sinus impulses.!?
Prolongation of intraatrial and interatrial conduc-
tion time and inhomogeneous propagation of si-
nus impulses are well-known electrophysiological
characteristics in patients with paroxysmal AF.!2

Table 2. Electrocardiographic Variables in Patients
with Aortic Stenosis and in Healthy Control Subjects

Patients with
Aortic Stenosis

Control
Variable Subjects PAF (-) PAF (+)
P minimum (ms) 76 +£8 78 + 82 78 £ 72
P maximum (ms) 108+ 7 121 £8P 1304 8P
P-wave 32+5 43 + Bbe 52 + 5P

dispersion (ms)

ap > 0.05 versus control subjects, ®P < 0.0001 versus
control subjects, ©P < 0.001 versus patients with PAF. PAF:
Paroxysmal atrial fibrillation; P minimum: Minimum P-wave
duration; P maximum: Maximum P-wave duration.

Moreover, the correlation between the presence
of intraatrial conduction abnormalities and the in-
duction of paroxysmal AF has been well docu-
mented.®!? This electrophysiological characteristic
results in increased PWD on electrocardiographic
measurements. Therefore, PWD can be used to sep-
arate patients with a high risk of AF during sinus
rhythm.!?

Degenerative calcific AS is now the most com-
mon cause of left ventricular outflow tract obstruc-
tion in adults.® AF is the most common arrhythmia
and an important prognostic indicator for clinical
deterioration in patients with AS.%1° AF in a patient
with severe AS results in the loss of the atrial con-
tribution to the left ventricular filling, which causes
a precipitous decline in cardiac output and aggra-
vation of symptoms.® The estimation of the prob-
ability of a patient developing frequent AF parox-
ysms might guide the clinician in the management
of paroxysmal AF.

P-wave duration and PWD have been reported
to be influenced by the autonomic tone, which in-
duces changes in the velocity of impulse propa-
gation.!® Furthermore, AF, either intermittent or
chronic, may be influenced by autonomic activ-
ity.}* Ramirez-Gil et al.!® have shown increased
sympathetic activity in patients with AS. In addi-
tion, Tiikek et al.!® have reported that increased
sympathetic activity causes a significant increase
in PWD. As a result of these findings, we can sug-
gest that increased sympathetic activity may be the
underlying cause of higher PWD in patients with
severe AS.

We found no significant correlation between
PWD and echocardiographic variables (left atrial
diameter, left ventricular ejection fraction, thick-
ness of interventricular septum and posterior wall,
maximum and mean aortic gradients). In addi-
tion, patients with and without paroxysmal AF had
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similar echocardiographic variables (Table 1). Ear-
lier, some authors have suggested that left atrial
dimension, 720 left ventricular dysfunction,!” and
the presence of organic heart disease?! could pre-
dict paroxysmal AF. However, our patients had a
preserved left ventricular function, and a more or
less normal mean left atrial maximal diameter. Re-
cently, we reported that PWD in patients with mi-
tral stenosis is not related to left atrial diameter
and the decrease in PWD after PMBYV is not cor-
related with the improvement in left atrial diame-
ter, mitral valve area, mean mitral gradient, and
left atrial pressure.?? Although some authors!®-20
reported that left atrial diameter is a significant
predictor of AF episodes, some others’2%2* have
reported that left atrial maximal diameter is not a
significant predictor of paroxysmal AF.

CONCLUSION

In conclusion, PWD, indicating increased risk for
paroxysmal AF, is significantly higher in patients
with AS than in healthy control subjects. In ad-
dition, PWD in patients with AS associated with
paroxysmal AF, is significantly higher than in those
without paroxysmal AF. Further assessment of the
clinical utility of PWD for the prediction of parox-
ysmal AF in patients with severe AS will require
longer prospective studies.
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