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

Angiotensin converting enzyme inhibitors (ACEI) 
are known to reduce postinfarction remodeling 
effects.1

QT dispersion (QTd) calculation using 12 
lead ECG represents a quantitative noninvasive 
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

method to determine myocardial repolarisation 
inhomogeneities.2-4 QTd is considered a marker of  
ventricular arrhythmia risk and of  sudden death.5 The 
ideea to use QTd to evaluate myocardial repolarisation 
heterogeneity, was reactualised in 1990 by Campbell.6 
Cardiologists considered the method because it 
was very simple and medical literatutre was invaded 
by articles about QTd in cardiac and extracardiac 
diseases.

Prolonged QTc and QTd indicate shift of  
sympathetico-vagal balance towards sympathetic 
predominance and reduced vagal modulation,  
increasing dispersion of  ventricular repolarisation. It 
could be associated with autonomic modulation of  
the sinus node due to conditions like hypertension, 
myocardial infarction or congestive heart failure.7 
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QTd > 80 ms indicates loss of  synchronisation of  
repolarisation favouring arrhythmogenic reentrant 
mechanisms. 

The aim of  this study was to evaluate the 
signifi cance of  QTd changes due to ACEI in chronic 
myocardial infarction patients. 



Thirty-two chronic myocardial infarction patients, 
ambulatory or from the ASCAR Clinic were included 
in the study. (Table 1) 16 of  the 32 patients were given 
ACEI therapy: Captopril, Enalapril (enalapril maleate) 
or Monopril (fosinopril). 12 lead ECG was performed 
using a Siemens-Megacart electrocardiograph, at 
a paper speed of  25 mm/s. Chronic myocardial 
infarction was diagnosed considering the criteria of  
the Joint European Society of  Cardiology and of  the 
American College of  Cardiology Committee for the 
Redefi nition of  Myocardial Infarction (any QR wave 
in leads V1 through V3 ≥ 30 ms, abnormal Q wave 
in lead I, II, aVL, aVF or V4 through V6 in any two 
contiguous leads and at least 1 mm in depth).8 The 
most important exclusion criteria were: bundle branch 
block, atrial fl utter or fi brilation in the moment of  the 
ECG recording and hydroelectrolytic imbalances.
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The ECGs were examined by two independent 
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





  

  





























 













 



























observers, who weren’t informed about the clinical 
data, and the following parameters were calculated 
and determined: QTd (the difference between the 
maximal and minimal value of  the QT interval in the 
12 leads ), QTdc (heart rate corrected QTd), mean 
QT duration (QTm), JTd (the difference between 
maximal and minimal JT interval), JTdc (heart rate 
corrected JT dispersion), mean JT interval duration in 
the 12 leads (JTm), the maximal JT interval duration 
(JTcmax), the minimal JT interval duration (JTcmin), 
QRSdc (heart rate corrected QRS dispersion, which 
is the difference between QRSmax and QRSmin), the 
maximal values for the heart rate corrected QRS 
complex (QRScmax), and the minimal values of  the 
heart rate corrected QRS complex (QRScmin). 

The QT interval was measured from the beginning 
of  the QRS complex through the end of  the T wave 
and the JT interval from the J point through the end of  
the T wave. All dispersions were calculated considering 
at least 8 leads for each patient, eliminating the leads 
in which the end of  the T wave could not be exactly 
determined, or in which there was a low amplitude or 
isoelectric T wave. 

In each lead two QT intervals were measured and 
the arithmetic mean between the two was calculated. 
The values obtained for QTd were heart rate corrected, 
using the Bazett formula (QTc = QT/√RR), and 
QTdc resulted. QTm and JTm were calculated for 
each patient as the arithmetic mean of  the QT and JT 
interval values in each lead.



The values obtained for the dispersion parameters 
are presented in Table 2. 
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  

  

  

  

  

  

  

  

  

  

  

  
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Signifi cant differences were obtained when 
comparing QTcmax in the ACEI patients and the 
chronic myocardial infarction patients who didn’t 
benefi t of  ACEI therapy (p=0.017). (Table 3) 
Signifi cant differences were obtained for JTcmax, JTdc, 
QTdc and QTd as well. 
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

ACEI therapy leads to signifi cant differences for 
echocardiographic determined ejection fraction (EF), 
end-systolic volume (ESV) and end-diastolic volume 
(EDV). (Table 4)
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

The values obtained for the analysed dispersions 
and intervals were lower in ACEI patients, compared 
to those who didn’t receive ACEI therapy. Several 
medical articles mention decrease of  QTd after ACEI 
therapy.1,8,9 

Kassotis compared QTd in 105 MI patients, which 
had never been treated with an ACEI and 51 patients, 

  

  

  

  

  

  

  

  

  

  

  

  

  





















   

   

   

which were started on enalapril within 24 hours of  
presentation.1 There was no signifi cant difference 
in the baseline QTd, heart rate, QTcmin, and QTcmax 
between the two groups. On days 3-4 the QTd in the 
treatment group was 39.2 ± 19.4 ms, as opposed to 
84.4 ± 31.2 ms in the control group. This reduction 
in QTd was accounted for by a signifi cant difference 
in the QTcmax. The QTd shortened in both groups 
on days 6-7 with a QTd of  30 ± 17.5 ms in the 
treatment group and a QTd of  54.1 ± 26.3 ms in the 
control group. There was a signifi cant difference in EF 
between the two groups with the ACEI treated group 
exhibiting a lower EF. The benefi cial effects of  ACEI 
occur early following administration of  the drug. The 
reduction in sudden cardiac death conferred by ACEI 
therapy may be attributed to its effect of  reducing 
the degree of  ventricular dispersion of  repolarization 
following a myocardial infarction. 

Ranade showed that the normalized QTd after 
2 months of  ACE therapy decreased from 16 ± 4 
to 12 ± 3 ms, a 25% reduction in dispersions. QTd 
also decreased from 61 ± 14 to 47 ± 12 ms and QTc 
dispersions decreased from 71 ± 18 to 52 ± 14 ms.9 

After 2 months of  ACE inhibitor therapy, heart 
rate slowed signifi cantly and there was a negative 
correlation between ejection fraction and QTd. The 
study also found no correlation between ACE level, 
percent converting enzyme inhibition, and QTd. The 
effects of  ACE therapy appear early on in terms of  
repolarization changes. The decrease in QTd may 
explain the reduced sudden death mortality in patients 
with heart failure who are treated with ACE inhibitor 
therapy. 

Sredniawa described also the benefi cial effect of  
angiotensin-converting enzyme inhibitors and beta-
adrenolytic therapy on QT dispersion.10 

Early treatment with captopril during acute 
myocardial infarction for 4 weeks can signifi canly 
reduce long-term total mortality.11 The results showed 
a lower 4 week mortality in the captopril group. 
Captopril in early acute myocardial infarction is safe 
and benefi cial. This results suggest a protective effect 
of  early treatment with captopril on left ventricular 
remodeling. This study also demonstrates that mortality 
decreased signifi cantly in the anterior infarct group.

The maximum effect may be seen after four years 
with trandolapril, and it is maintained for up to 10-
12 years. The mechanism is probably prevention of  
remodeling and stabilizing heart disease.12 

However, each patient benefi ted of  other drugs 
besides ACEI, which is the most important limit of  
this study. Beta-blockers are known to decrease QTd 
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and QTdc, as a possible antiarrhythmic mechanism 
of  this drugs.13 The procent of  patients treated with 
beta-blockers was higher in the group who didn’t 
receive ACEI. This is the reason why we consider 
that beta-blockers didn’t infl uence signifi cantly the 
results of  the study.

Sotalol and amiodarone have controversial 
effects in coronary patients: some authors found 
a decrease of  QTd, others consider that QTd is 
not modified.14-18 Amiodarone is also known for 
its repolarisation prolonging effect, blocking the 
potassium, sodium and calcium channels.1 Some 
authors consider that QTd could be used as a method 
to asses the effectiveness of  class III antiarrhythmic 
drugs.19

Digoxin therapy increases repolarisation 
dispersion, and this could have contributed to the 
increase of  QTd in the group who didn’t receive 
ACEIs. Nitrates, calcium-blockers and diuretics do 
not infl uence QTd. Hypokalemia, hypocalcemia or 
hypomagnezemia may increase QTd, and this is the 
reason why patients with hydroelectrolytic imbalances 
were excluded from the study.13,20 

QTdc is signifi cantly higher in hypertensive 
patients compared to healthy controls, but the procent 
of  patient with hypertension is higher in the ACEI 
group, so it could not explain the differences.21 The 
same situation is found in type 2 diabetes mellitus and 
obesity, which are also known to increase QTd.22,23

 


ACEI therapy, administrated in myocardial 
infarction patients, impairs ventricular repolarisation, 
demonstrated by the signifi cant lower values for 
QTcmax, JTcmax, JTdc, QTdc and QTd, compared to 
the values obtained for the same parameters in patients 
who didn’t receive ACEI therapy, reducing arrhythmia 
and sudden cardiac death risk. The decrease of  QTd 
and JTdc can be explained by the signifi cant decrease 
of  maximal values of  those intervals. The decrease 
of  the ventricular repolarisation dispersion is due the 
protective effect of  ACEI therapy on postinfarction 
left ventricular remodeling. 
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