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ABSTRACT

Objective: To find the effect of ischemia on QT dispersion in coronary artery disease patients and to compare
QT dispersion before and after percutaneous transluminal coronary angioplasty.

Study Design: Quasi experimental study

Place and Duration of Study: Department of Clinical Cardiac Electrophysiology, Armed Forces Institute of
Cardiology/ National Institute of Heart Diseases (AFIC/NIHD), Rawalpindi, Dec 2013 to Nov 2014.

Material and Methods: 40 Patients having coronary artery disease with at least one stenotic lesion of greater
than 70% of the vessel lumen were included. Patients with diabetes mellitus, systemic arterial hypertension,
structural heart diseases and bundle branch block were excluded. DMS 300 4A Holter monitors were used to
obtain 12 lead digital ECG recordings pre and post angioplasty. CardioScan premium luxury software was
used for the analysis of QT dispersion.

Results: There were 39 male and 1 female patients with mean age of 55.20 + 8.03 years. QT dispersion in
coronary artery disease patients (46.6 + 11.20 ms) was significantly increased as compared to normal reference
value of 33.4 + 2.3 ms (p-value < 0.001). After reperfusion QT dispersion was decreased significantly from
46.53 + 11.47 ms to 35.60 £ 11.34 ms (p-value < 0.001)

Conclusion: Patients with coronary artery disease have prolonged QT dispersion; however, successful
reperfusion decreases it significantly.
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INTRODUCTION offering an ideal substrate for ventricular
QT dispersion is defined as the difference  arrhythmias,
between the longest and the shortest QT Myocardial repolarization difference is

intervals on 12 lead surface ECG! It was increased between ischemic and normal areas in
realized in early 1990s that a multi-lead ECG is  coronary artery disease patients and this
actually an electrical recording from different  transmural heterogeneity of repolarization can
areas of the heart therefore measuring multi- be measured by QT dispersion analysis®.
lead difference of QT intervals can give an  Accordingly, an increased QT dispersion can be
instantaneous measure of  ventricular considered as an indication of underlying
repolarization heterogeneity2. QT dispersion  myocardial ischemia’. In severe myocardial
reflects spatial dispersion of ventricular ischemia, altered electrical potentials can
repolarization and refractoriness. It  precipitate lethal ventricular arrhythmias which
differentiates electrically homogenous may lead to sudden cardiac death4. Ischemia
myocardium from heterogenous areas. This  can cause increased dispersion of repolarization
kind of electrical dissimilarity which may arise  which creates the  electrophysiological
due to myocardial ischemia leads to increased  conditions acting as substrate required for
dispersion of wventricular refractory period reentry impulse arrhythmias. Increase in spatial
dispersion of repolarization and shortening of
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arrhythmiast. Electrical activity is altered in
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ischemic regions leading to slowing of cardiac
impulse and prolongation of the duration of
action potential. Consequently, repolarization
becomes slow and heterogenous process which
may lead to ventricular arrhythmias due to
triggered activity and development of reentry
circuits® Alteration in ionic balance across the
sarcolemma leads to shortening of refractory
period and delayed conduction which causes

dispersal of action potential duration in
ventricular ischemic  and nonischemic
myocardial cells leading to increased QT

dispersion?3s6,

Occlusion of blood supply to myocardial
tissue does not lead to spontaneous death of the
tissues. A lot of ischemic events can be reversed
if detected timely by identifying the ECG
changes and assigned blood markers. Reversal
of ischemic events can be obtained by proper
salvage through reperfusion therapy by means
of  percutaneous transluminal  coronary
angioplasty4?. QT dispersion can be applied as
a capable prognostic tool to detect future
ventricular tachyarrhythmic events which may
lead to sudden cardiac death. In various studies
it has been noted that QT dispersion increases
during phases of ischemic attacks?. Awareness
of ischemia induced life threatening ventricular
arrhythmias is essential for demarcating the
patients with high risk. This study was aimed to
find the effect of ischemia on QT dispersion in
coronary artery disease patients and to compare
QT dispersion before and after percutaneous
transluminal coronary angioplasty.

PATIENTS AND METHODS

This was a cross sectional comparative
study carried out at department of Cardiac
Electrophysiology, Armed Forces Institute of
Cardiology in collaboration with Army Medical
College, Rawalpindi from April 2014 to August
2014. An official approval was obtained prior to
commencement of the study from Ethical
Review Committee of Army Medical College.
Written informed consent was taken from all
the patients undergoing the study. 53 patients
with coronary artery disease of either sex and
any age were recruited by non-probability
convenience  sampling. Coronary  artery
occlusion was diagnosed on the basis of
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coronary  angiography. Patients having
significant coronary artery disease with at least
one stenotic lesion of greater than 70% of the
vessel lumen were included. Patients with
diabetes mellitus, systemic arterial
hypertension, structural heart diseases and
bundle branch block were excluded. DMS 300-
4A  Holter monitors from  ‘Diagnostic
Monitoring Software (DMS) company limited
USA, were used to obtain 12-lead ECG
recording pre and post angioplasty. Successful
pre-angioplasty  Holter  monitoring  was
performed in 53 patients. In 6 patients
angioplasty could not be done as the cardiac
catheterization guide wire could not be passed
through the occluded artery leading to
defective reperfusion. Holter data of 7 patients
were discarded due to distorted recordings in
more than two leads. Finally we were left with
40 patients who had successful reperfusion and
had interpretable pre and post angioplasty ECG
recordings. Digital ECG data were transferred
to the computer and analyzed by using
CardioScan premium luxury software. QT
dispersion analysis was carried out by selecting
a view of all the 12 leads of ECG from 24 hours
Holter monitoring which was devoid of
artifacts. Easily measurable T waves were
identified and marked. QT intervals of three
consecutive beats were defined by vertical lines
toggling. QT dispersion was measured as a

difference  between the maximum and
minimum mean QT intervals in three
consecutive beats within the entire 12 lead

standard ECG. The difference was calculated
amid the selected three consecutive beats and
averaged. Maximum upper limit of normal QT
dispersion was kept at 33.4 ms and the values
above this cut off point were considered as
prolonged QT dispersion?2

Statistical analysis was done using
computer software IBM SPSS (Statistical
package for social sciences) version 22.
Qualitative variables were presented as
frequency and percentages whereas
guantitative variables as mean and standard
deviation. QT dispersion in coronary artery
disease patients was compared with standard
normal values and post angioplasty values
using Wilcoxon Signed Rank test.



RESULTS

There were 40 patients with mean age of
55.20 + 8.03 years and age range from 34 to 68
years. Male to female ratio was 39:1. QT
dispersion before angioplasty, in patients with
coronary artery disease was 46.53 * 11.47
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process which may lead to ventricular
arrhythmias due to triggered activity and
development of reentry circuits2.

Gatzoulis et al conducted a study in 31
patients with unstable angina. They measured
the QT dispersion during angina as well as after

Table-1 Comparison of QT dispersion in coronary artery disease patients with normal value

(N=40).

QT dispersion (ms) Values -value
p (mean * SD) P

Patients 46.53 +11.47

Normil 33.4 %323 0.00

*p-value significant (< 0.05)
SD = standard deviation, ms = millisecond

Table-2 Comparison of pre and post-angioplasty QT dispersion in coronary artery disease

patients (N=40).

QT dispersion (ms) (miaiie;[)) p-value
Pre-angioplasty 46.53 +11.47 0.001*
Post-angioplasty 35.60 +11.34 ’
*p-value significant (< 0.05)
SD = standard deviation, ms = millisecond

millisecond. Nonparametric test ‘Wilcoxon pain was relieved by abolishing myocardial

Signed Rank test’” was used to compare it with
reference value or the post-angioplasty QT
dispersion as the data did not follow normal
distribution (p-value < 0.05 on Shapiro Wilk
test). The pre-angioplasty QT dispersion was
compared with the normal reference value of
33.4 £ 2.3 ms using. The result showed that QT
dispersion was significantly increased in
patients with coronary artery disease as
compared to the normal value in healthy people
(p-value < 0.001) as depicted in table-1.

Pre and post-angioplasty QT dispersion values
were compared as shown in table-2.

DISCUSSION

Results of our study demonstrate a
significant increase in QT dispersion in patients
with coronary artery diseases as compared to
the reference values in health people. Prolonged
QT dispersion in these patients is attributed to
ischemia related changes. Electrical activity is
altered in ischemic regions leading to slowing
of cardiac impulse and prolongation of the
duration of action potential. Consequently,
repolarization becomes slow and heterogenous

ischemia. They reported that QT dispersion
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Figure: Comparison of pre and post-angioplasty
QT dispersion.

Analysis showed that QT dispersion was
significantly = decreased after coronary
angioplasty (p-value < 0.001). Graphical
comparison of pre and post-angioplasty QT
dispersion is shown in
fig-1.

during angina was significantly higher 83 + 33
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versus 58 £ 23 ms, p < 0.001) as compared to the
value after the pain was relieved. We compared
QT dispersion before and after angioplasty in
patients with coronary artery disease. Results of
our study showed that QT dispersion was
significantly decreased after angioplasty.
Successful reperfusion attained by angioplasty
decreased ventricular repolarization
heterogeneity by restoring ionic especially
potassium and pH imbalances. Cetin et al
conducted a study to determine the difference
between pre and post-angioplasty QT
dispersioné. They recruited 114 patients of
coronary artery disease and found that post-
angioplasty QT dispersion was significantly
decreased within 24 hours of reperfusion
(65.6+9.8 wversus 53.4+11.6 ms, p < 0.001).
Similarly Monshizadeh et al carried out a
research on 45 patients with coronary artery
disease undergoing angioplasty’. They analysed
QT dispersion 6 hours before and 6 hours after
the angioplasty. They reported that QT
dispersion was decreased after angioplasty as
compared to the initial values (55 + 20 versus 42
+ 9 ms, p=0.001).

Alasti et al studied 96 patients to evaluate
the effects of reperfusion on QT dispersiong.
They recorded QT dispersion before and 24
hours after angioplasty from 12 lead standard
ECG. They also found that post-angioplasty QT
dispersion was significantly decreased (68 + 4
versus 80 £ 4 ms) as compared to the pre-
angioplasty dispersion (p = 0.001). Similarly
Aydinlar et al conducted pre and post
angioplasty analysis of QT dispersion in 26
patients with single wvessel disease®. They
recorded pre-angioplasty QT dispersion as 52.2
+ 3.5 milliseconds whereas pos-angioplasty QT
dispersion as 42 *= 3.9 milliseconds. The
difference between pre and post-angioplasty
QT dispersion values was found to be
significant (p = 0.03). They concluded that QT
interval dispersion, shortens with effective
reperfusion after angioplasty®.

Goodhart et al carried out a follow up
study in 70 patients with coronary artery
disease to analyze the effect of reperfusion on
QT dispersionio. They measured 12 lead ECG
before angioplasty and twice after angioplasty
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i.e. 12 hours and 6 months after the angioplasty.
Pre-angioplasty, 12 hours and 6 months after
angioplasty QT dispersion values were
recorded to be 77+29, 66+26 and 6525
milliseconds respectively. They reported that
QT dispersion decreased significantly within 12
hours after angioplasty (p <0.001) as compared
to the initial value before the procedure
whereas no significant difference was found
between the two recordings after the
angioplasty. However, the QT dispersion value
recorded 6 months after angioplasty did show
some decrease as compared to the recording
obtained after 12 hours. This implies that an
ongoing diminution in QT dispersion over time
can predict better outcome after angioplasty
especially sustained vascular patency. While
stagnant or increased QT dispersion six months
after revascularization predicts persistent left
ventricular repolarization defects due to
restenosis leading to myocardial ischemiaZo.

All the studies mentioned above including
ours concluded that QT dispersion increased in
myocardial ischemia whereas reperfusion led to
drop in its value owing to the beneficial effect
on ventricular repolarization homogeneity.

CONCLUSION

Myocardial  ischemia increases QT
dispersion which may put the patients of
coronary artery disease at risk of ventricular
arrhythmogenesis whereas reperfusion by
percutaneous transluminal coronary
angioplasty decreases QT dispersion. It implies
that persistently increased QT dispersion after
angioplasty is an indicator of augmented risk of
arrhythmogenesis. Such patients need to be
kept under medical surveillance to avoid
arrhythmogenic events leading to adverse
outcomes including sudden cardiac death.
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