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INTRODUCTION

s a general rule, reperfusion treatment is

designed to restore complete antegrade flow in
the infarct-related epicardial coronary artery and
establish optimal cardiac perfusion at tissue level
[1]. When ischemic myocardium is re-perfused
early and maintained, it is saved, and TIMI-3 flow
at 90 minutes after treatment is
enhanced survival [2].

Thrombolysis

studies.

or primary percutaneous
coronary intervention (PCI) might be used to reopen
the coronary arteries. Patients with acute ST-
elevation myocardial infarction (STEMI) who are
treated with primary PCI rather than thrombolysis
had a better prognosis, according to a number of
[3-6]. However, in developing countries

ABSTRACT
Background: The purpose of this study was to see if the modified Selvester QRS score might
predict ST-segment resolution in individuals who had their first acute STEMI following
thrombolytic treatment or primary PCI.
Methods: The research included 122 people who had had an acute STEMI.
91 patients received thrombolysis, 31 received primary PCI, and all were subjected to
12-lead ECGs with estimation of the modified Selvester QRS score and the sum of ST-
elevation (STE), as well as echocardiographic evaluation to measure LV ejection
fraction (EF) and wall motion score index (WMSI), as well as coronary angiography.
Results: Patients with a QRS score more than 4 had significantly worse EF, longer time
to admission, fewer patients without ST-segment resolution, higher WMSI, fewer
patients with myocardial blush grade (MBG) 3, more patients with MBG 1, and more
patients with three-vessel disease than patients with a QRS score less than 4.
QRS score 4 predicts ST-segment resolution >50% with a 59.3% sensitivity, 100%
specificity, an 86% negative predictive value, a 62.1 percent positive @
predictive value, and a 75.6% total accuracy.
ST-segment resolution was negatively correlated with the QRS score (r = -
0.483, p = 0.00078). :
Conclusions: The Selvester QRS score method may give useful information on the
myocardium at risk, the prognosis of residual left ventricular function, and the selection
of therapy.
Keywords: ST-segment elevation myocardial infarction; Reperfusion; Modified
Selvester score; primary PCI; Thrombolysis.

not available in many centers, and transferring of
patients to centers where primary PCI is available
usually takes much time.

Some STEMI patients may get benefit from
thrombolysis that is not inferior to primary PCI,
such as those presenting in the first hour of
symptoms onset [7]. So, it seems reasonable find a
simple method to detect STEMI patients who will
get benefit from thrombolysis.

Initially, the Selvester QRS scoring method
was designed to determine the extent of a
myocardial infarction electrocardiographically. A
32-point scoring system is based on 54 criteria [8].

In fact, the Selvester QRS score may be used
to measure myocardial scar in the context of normal
and defective ventricular conduction [9]. However,

linked with

like Egypt, facilities for performing primary PCI are
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the version that was modified by Wagner et al [10]
was simple and valuable.
People who had a first acute ST segment elevation
myocardial infarction and were given fibrinolytic
therapy had a high sensitivity and a good specificity
for the modified Selvester QRS score [11].
However, very little is known about how it predicts
if a patient will get better after having a PCI for a
heart attack.
The aim of our study was to see if the modified
Selvester QRS scoring system, which is based on
the ECG at the time of admission, can predict how
well patients with a first acute STEMI will recover
after thrombolytic therapy or primary PCI.
METHODS

The present comparative cross-sectional
study was conducted at our Hospital’s Cardiology
department. The study was approved by the
research ethical committee of Faculty of Medicine,
Zagazig University. The study was done according
to The Code of Ethics of the World Medical
Association (Declaration of Helsinki) for studies
involving humans. Informed written consent was
obtained from all participants. The study group
comprised 122 consecutive patients with acute
STEMI were enrolled in the study, among them
there were 112 males and 10 females; and their
mean age was 55.4+7.4 years.

All the patients were in acute STEMI which
was identified by the presence of more than two
continuous leads with ST-segment elevation of
more than 0.1 mV and more than 20 minutes of
chest discomfort [12].

Patients with bundle branch block, paced
rhythm, left fascicle block, ECG evidence of
ventricular hypertrophy, those in cardiogenic shock,
and those who had previously had a STEMI were
not included in the study.

Informed written permission was obtained
from all patients prior to the following: A
comprehensive clinical examination and a complete
history-taking. Admission ECG was done to all
patients for diagnosis of acute MI. Analysis of QRS
score was done for admission ECG. To determine
the amount of myocardial necrosis, the modified
Selvester QRS scoring method was utilised. [13]. In
this scoring system, 37 criteria were searched for in
10 leads (I, 1I, aVL, aVF, Vis). The QRS scored
was obtained by summating the score of each lead
with maximum score of 29 (table 1). A higher
means advanced myocardial necrosis and a QRS
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score > 4 on admission ECG was considered high
[13].

Patients were, subsequently, classified into
two groups:

Group I: Patients with QRS score < 4 (75
patients, 68 males and 7 females, their mean age
were 54.7+7.7 years).

Group Il: Patients with QRS score > 4 (47
patients, 44 males and 3 females, their mean age
were 56.6x7 years).

1) The sum of all measured ST segment
elevations was expressed as STE1. Resting ECG
was repeated for all patients 90 minutes following
the initiation of fibrinolytic therapy, from which the
sum of ST segment elevations was measured again,
and expressed as STE2.

2) The difference between STE1 and STE2
was then measured and accepted as the sum of ST
segment resolution, expressed as STSR. Patient was
considered to have ST-segment resolution when
STSR was > 50 % of STE1.

3) Cardiac enzymes (CK, CKMB, and
Troponin-T).

4) Reperfusion therapy: All patients received
reperfusion therapy according to ESC guidelines.
[14] Ninety one patients received thrombolysis and
thirty one patients underwent primary PCI.

Thrombolytic therapy: Streptokinase (1.5
million units were given by intravenous infusion
over 30-60 minutes) within 30 minutes of admission
to 91 patients after exclusion of contraindications.

Primary PCI: Primary PCI was performed for
31 patients. A metal wire is moved beyond the
thrombus over which a balloon catheter (with or
without a stent) was positioned and inflated,
mechanically restoring antegrade flow. The
premedication given to all patients was
Acetylsalicylic Acid (ASA) 325 mg tablet,
Clopidogrel 600 mg orally and Enoxaparin 30 mg
intravenously, and possible GP llb/llla receptor
inhibition. The intention was to perform primary
angioplasty within 90 minutes from the diagnosis. It
was determined that myocardial blush grades were
based on the following criteria:

Myocardial blush or contrast density may
range from 0 (no myocardial blush or contrast
density) to 3 (normal myocardial blush or contrast
density).

A staining of the myocardium (myocardial
blush) occurred when the contrast media was
leaking into the extravascular space and was scored
0.
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Myocardial blush grades 0, 1, and 2 were
used to identify patients with impaired myocardial
reperfusion [15].

5) Within one week of AMI for patients
received fibrinolysis. The coronary artery narrowing
was visually estimated and expressed as percentage
of Lumina. All of the patients who had a diameter
stenosis in their coronary arteries underwent
coronary angiography. It was regarded important
when the major pericardial and left main coronary
arteries were both narrowed by 70% or 50%,
respectively, on an angiographic basis [16].

6) Echocardiography:  All  patients  had
echocardiograms and Doppler tests within one week
from AMI, using a Hewelett Pakard (SONOS 5500)
echo-set using a 2.5 MHz transducer. The
individuals were in the left lateral decubitus posture
for the echocardiograms. Left ventricular end-
diastolic dimension (LVEDD), fraction of
shortening (FS), and ejection fraction (EF) were
measured in two-dimensional guided M-mode. Wall
motion score index (WMSI) was calculated for each
patient according to the 16-segments model. The
LV was divided into 16 segments, and segmental
wall motions were graded for each segment from 1
to 4 as following: 1 = normal wall motion, 2 =
hypokinesis, 3= akinesis, and 4 = dysknesis). The
WMSI was calculated by summation of the scores
of the 16 segments and dividing it by the total
number of segments "16" [17] (Figure 1).

Statistical Analysis:

The SPSS 11.5 package application was used
to examine all of the datasets. Categorical data was
summarized using absolute frequencies, while
guantitative data was presented as the mean
standard deviation. Student t-tests and 2-tests were
used to examine the differences between the study
groups. Pearson correlation analysis was used to
examine the correlations between various variables.
p-value less than five percent were defined as
"significant" statistically.
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RESULTS

The study included 122 acute MI patients.
Table 2 shows no significant differences in age, sex,
or CAD risk factors between the research groups.

Patients with a QRS score > 4 had a
substantially longer duration to first symptom
(5.961.15 hours versus 3.381.66 hours, p=0.00001).
Ejection fraction was lower in patients with QRS >
4 than in those with QRS < 4 (45.30+4.70 versus
59.95+5.68 %). WMSI was greater in patients with
QRS > 4 than those with QRS < 4 (2.39+0.25) (p=
0.0001). Peak CKMB was higher in patients with
QRS > 4 than in those with QRS < 4 (206.37+74.52
versus 155.08+86.22, p = 0.022).

The reperfusion therapy was similar in both
groups. Patients with QRS > 4 received primary
PCI (29.7%) and those with QRS < 4 received
thrombolysis (68.0 %), p > 0.05.

All 32 thrombolysis patients with QRS > 4
had no ST-segment resolution (100%), while 36
patients with QRS < 4 had successful ST-segment
resolution (62.1%) and 22 patients had no resolution
(37.9%), p = 0.0046.

All primary PCI treated patients in both
groups showed TIMI-flow Il1, however myocardial
blush grade (MBG) varied.

In patients with QRS > 4, MBG 1 was found
in 8 patients (57.1%), but not in those with QRS <
4,p=0.02.

In patients with QRS > 4, MBG 2 was found
in 6 patients (42.9%), but not in those with QRS <
4,p=0.07.

There was no MBG 3 in patients with QRS >
4, whereas there were 16 MBG 3 patients (100%) in
those with QRS <4.

The proportion of patients with single- and
two-vessel disease was similar in both groups.
However, patients with QRS > 4 (23 patients;
48.9%) had more three-vessel disease than those
with QRS <4 (15 patients; 20%); p = 0.01.
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Table 1: Modified Selvester QRS-scoring system [13].
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Duration Amplitude Max
Lead (msec) ratios points
I Q=30 (1) R/Q=<1 (1) 2
IT Q=40 (2)
Q=30 (1) 2
avy, Q=30 1) R/Q=1 ) 2
Q =50 (3) R/Q=1 (2)
aVg Q=40 (2)
Q =30 1) R/ Q=2 ) 5
Any Q (1)
v, R =50 (2)
R =40 (1) R/S=1 1) 4
AnyQor R =20 (1)
Vo R =60 (2)
R =50 1) R/S=1.5 (1) 4
V3 Any Q or R=30 (1) 1
V4 Q=20 (1) R/ QorR/S =05 (2)
R/QorR/S=1 (1) 3
Vs Q=30 1) R/QorR/S=1 (2)
R/QorR/S=2 (1) 3
Ve Q=30 (1) R/ QorR/S=1 )
R/QorR/S =3 1) 3

Table 2: Comparison between two groups:

QRS score <4 (n =75) QRS score > 4 (n = 47) p
Age (ys) 54.7+7.7 56.6 £ 7.0 >0.05
Sex  Male Female 68 (90.6 %) 44 (93.6 %) 3 (6.4 %) >0.05
7 (9.3 %)
Diabetes 30 (40.0 %) 24 (51.0 %) >0.05
HTN 36 (48.0 %) 24 (51.2 %) >0.05
Dyslipidemia 32 (42.6 %) 20 (42.5 %) >0.05
Smoking 46 (61.3 %) 34 (72.3 %) > 0.05
Family History 26 (34.6 %) 16 (34.0 %) > 0.05
Time to Admission (H) 3.38+1.66 5.96+1.15 < 0.00001
Ejection Fraction (%) 59.95+5.68 45.30+4.70 < 0.0001
WMSI 1.31+0.34 2.39+0.25 < 0.0001
CKMB peak (U/L) 155.08+86.22 206.37£74.52 0.022
Type of Reperfusion
Thrombolysis 58 (77.3 %) 32 (68.0 %) >0.05
Primary PCI 16 (21.3 %) 14 (29.7 %)
ST-segment after
Thrombolysis 36 (62.1 %) 0 (0 %) 0.0046
- Resolution
- Non-resolution 22 (37.9 %) 32 (100 %)
TIMI flow after PCI 0 (0 %) 0 (0 %) 1
0 (0 %) 0 (0 %) 1
16 (100 %) 14 (100 %) 1
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QRS score <4 (n=75) QRS score > 4 (n = 47) p
Myocardial Blush Grade - | 0 (0 %) 8 (57.1 %) 0.02
-1 0 (0 %) 6 (42.9 %) 0.07
-1 16 (100 %) 0 (0 %) <0.0001
Number of diseased vessels
- Single vessel 34 (45.3 %) 14 (29.7 %) 0.23
- Two vessels 26 (34.6 %) 10 (21.2 %) 0.27
- Three vessels 15 (20 %) 23 (48.9 %) 0.01

HTN: hypertension; PCI: percutaneous coronary intervention; WMSI: wall motion score index

Table 3: Validity of QRS score in prediction of successful reperfusion after thrombolysis as assessed by ST

segment resolution:

No Resolution Resolution Total
QRS score >4 32 0 32
<a 22 36 58
Total 54 36 90
Sensitivity Specificity PPP NPV Overall Kappa p
accuracy
59.3 % 100 % 62.1 % 86 % 75.6 % 0.538 < 0.0001
PPV = positive predictive value, NPV = negative predictive value
MIS%:TNT BASSA;I#NT MID ANT SEPT
APICAL ANT
MID ANT
BASAL ANT
ac 2C
Figure 1: lllustrating the 16-segments model for measuring WMSI [14].
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Figure 2: Illustrating negative correlation between QRS score and ST segment resolution.

DISCUSSION

Acute myocardial infarction signals coronary
artery disease. It has major consequences and a high
fatality rate. In the first month after a suspected Ml
or ACS, the overall case mortality rate is 50%, with
half of these deaths occurring within 2 hours.
Myocardial necrosis occurs after 15-30 minutes of
acute ischemia (no forward or collateral flow).
Length and remaining left ventricular function of
acute myocardial infarction patients determine
clinical outcome [18].

In thrombolysis studies, individuals with
acute STEMI who have inadequate ST segment
resolution had a greater risk of persisting infarct
associated arterial blockage [19], increased infarct
size (20), mortality and congestive heart failure
[21].

However, full ST-segment resolution predicts
infarct-related arterial patency and maintained
cardiac tissue perfusion [22, 23].

Acute STEMI patients with aberrant Q-waves
on arrival had a delayed and less complete ST-
segment resolution, indicating decreased myocardial
perfusion even with patent IRA [24].

A previous investigation utilising a Doppler
guide wire indicated a significant no-reflow pattern
in certain patients at the time of reperfusion. These
patients exhibited more Q waves than those with a
microvascular perfusion velocity pattern [25].

Birnbaum et al. previously shown that
aberrant Q-waves on admission were linked to
greater peak creatine kinase levels, heart failure

Shereef, A., et al

prevalence and death in patients with anterior
myocardial infarction [26].

A simple, quick, non-invasive, and easy-to-
perform early prognostic predictor in acute
myocardial infarction patients is ideal. An ECG
evaluation meets all of these requirements [21].

Q-waves upon presentation in individuals
with initial acute STEMI indicate a more advanced
state of the infarction [27].

Our goal was to use the Selvester QRS
scoring method (in a simplified version) to measure
the QRS complexes at an early stage of an ongoing
infarction process [8].

So, we could gauge the infarction's progress.
Because it's an indication of thrombolysis failure.
[28], a bad prognosis, and even a recruitment
condition for rescue angioplasty [29], we used 50%
ST segment resolution to predict unsuccessful
reperfusion.

In this study, we try to evaluate that if the
modified Selvester QRS score derived from
admission  electrocardiograph  would  provide
information that could help in taking decisions of
management. This study included 122 patients, 112
males and 10 females all of them suffered their first
myocardial infarction (STEMI), with no underlying
abnormalities in their ECG as ventricular
enlargement, bundle branch blocks or other
conduction abnormalities. Each patient was
evaluated by history focused on risk factors for
coronary artery disease, physical examination,
ECG, echocardiography and coronary angiography.
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91 patients received their reperfusion therapy in the
form of thrombolytic agents (streptokinase), and the
remaining 31 underwent primary PCI.

According to admission QRS score, the
patients were divided into those who had QRS score
less than or equal to 4 and with score more than 4.

This study shows that a high QRS score on
admission ECG correlated well with CK-MB (p =
0.022) as a marker of myocardial damage, also QRS
score correlated with markers of myocardial
dysfunction as echocardiographic EF (p < 0.0001),
wall motion score index (p < 0.0001).

Q waves emerge in the infarct leads with ST
segment elevation when infarction progresses to
permanent necrosis. Initial Q-waves indicate a more
advanced infarction. The presence of baseline Q-
waves has been linked to bigger infarcts and an
increased risk of death in AMI patients,
outperforming time from symptom onset. In
addition to the number of Q waves, the QRS score
measures Q wave amplitude and breadth, as well as
the number of R waves. It may therefore be a more
accurate indication of infarction stage than Q waves
alone [30].

This is in line with our findings, where the
QRS specificity and sensitivity were assessed in
normal persons and patients with single anterior and
inferior infarcts. The QRS score correlated with the
amount of left ventricular infarction in both anterior
and inferior regions [31].

In a study of 55 patients, Palmeri et al. found
a high connection (r = 0.88) between the QRS score
and left ventricular ejection fraction by radionuclide
imaging [32].

In patients with re-perfused acute myocardial
infarction, Engblom et al. showed a high connection
between contrast enhanced cardiac magnetic
resonance and the Selvester QRS score assessment
of infarct size [33].

In our study, we have found that patients
presented with high QRS score presented late (5.96
+ 1.15 hours). Similar results were found by Abdel-
Salam et al [11].

Also we have found a strong negative
correlation between QRS score and ST-segment
resolution (r = - 0.483, p = 0.00078). Similar results
were found by Abdel-Salam et al [11].

The current study revealed that all patients
showed that successful ST segment resolution has
QRS score <4 (p <0.0001). It is also suggested that
at value 4 QRS score can predict successful
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reperfusion with sensitivity 59.3% and specificity
100% when compared with ST segment resolution.

Similarly to our work, Abdel-Salam et al.
found that a simplified Selvester QRS score may
accurately identify STEMI patients who would
benefit from fibrinolytic treatment [11].

In both groups, all 31 patients treated with
primary PCI attained TIMI flow Ill. MBG was
greater in the group with QRS > 4.

A QRS score > 4 increases the risk of poor
myocardial reperfusion, perhaps due to delayed
presentation or increased baseline ST-segment
elevation. They had more proximal left anterior
descending coronary artery occlusions, poor
collateral circulation, and impaired initial and
ultimate culprit vessel flow [34].

The study's sample size (31 patients) is too
inadequate to draw any definitive conclusions.
Limitations of the study

* The results were obtained from a single
medical center.
i Sample size was small. Facts that make it

difficult to generalize our results to cover all
patients with acute STEMI.

i Assessment of coronary artery disease by a
rough method.

i Streptokinase was the only fibrinolytic
agent used.

i The number of patients underwent primary
PCI was small.

CONCLUSIONS
Selvester QRS scoring method regains
clinical significance in initial STEMI patients. It
may help identify at-risk myocardium, forecast
remaining left ventricular function, and guide
therapy options. The QRS score from the admission
ECG should be calculated in every STEMI patient.
The QRS score may assist determine whether
patients may benefit from thrombolytic treatment.
Further studies are needed to confirm its relation
with terminal MBG in the primary PCI era.
Disclosure of potential conflicts of interest: The
authors report no conflicts of interest.
Acknowledgements: Not applicable.
REFERENCES
1) Ito H, Maruyama A, Iwakura K, Takiuchi S,
Masuyama T, Hori M, et al., Clinical implications of
the ‘no reflow’phenomenon: a predictor of

1224 |Page


https://doi.org/10.21608/zumj.2022.133190.2551

https://doi.org/10.21608/zumj.2022.133190.2551
complications and left ventricular remodeling in
reperfused anterior wall myocardial infarction.
Circulation 1996; 93: 223-8.

2) The GUSTO Angiographic Investigators. The effects
of tissue plasminogen activator, streptokinase or both
on coronary artery patency, ventricular function and
survival after acute myocardial infarction. N Engl J
Med 1993; 329: 1615-22.

3) Zijlstra F, de Boer MJ, Hoorntje J, Reiffers S, Reiber
J, Suryapranata H. A comparison of immediate
coronary angioplasty with intravenous streptokinase
in acute myocardial infarction. N Engl J Med 1993;
328: 680-4.

4) Every NR, Parsons LS, Hlatky M, Martin JS, Weaver
WD. A comparison of thrombolytic therapy with
primary coronary angioplasty for acute myocardial
infarction. N Eng J Med 1996; 335:1253-60.

5) Aversano T, Aversano LT, Passamani E, Knatterud
GL, Terrin ML, Williams DO, et al., Thrombolytic
therapy vs primary percutaneous  coronary
intervention for myocardial infarction in patients
presenting to hospitals without on-site cardiac
surgery: a randomized controlled trial. Jama 2002;
287:1943-51.

6) Henriques JP, Zijlstra F, van’t Hof AW, De Boer MJ,
Dambrink JE, Gosselink AT, et al., Primary
percutaneous  coronary intervention  versus
thrombolytic treatment: long term follow up
according to infarct location. Heart 2006; 92: 75-9.

7) De Luca G, Suryapranata H, Marino P. Primary
angioplasty vs. thrombolysis. Indian Heart J 2007; 59:
302-10.

8) Engblom H, Wagner GS, Setser RM, Selvester RH,
Billgren T, Kasper JM, et al., Quantitative clinical
assessment of chronic anterior myocardial infarction
with delayed enhancement magnetic resonance
imaging and QRS scoring. Am Heart J 2003; 146:
359-66.

9) Loring Z, Chelliah S, Selvester RH, Wagner G,
Strauss DG. A detailed guide for quantification of
myocardial scar with the Selvester QRS score in the
presence of electrocardiogram confounders. J
Electrocard 2011; 44: 544-54.

10)Wagner GS, Freye CJ, Palmeri ST, Roark SF, Stack
NC, Ideker RE, et al., Evaluation of a QRS scoring
system for estimating myocardial infarct size. I.
Specificity and observer agreement. Circulation 1982;
65: 342-7.

11) Abdel-Salam Z, Wafa S, Kamel S, Nammas W. The
modified Selvester QRS score: Can we predict
successful ST segment resolution in patients with
myocardial infarction receiving fibrinolytic therapy?
Cardiology J 2010; 17: 367-73.

12)Krumholz HM, Anderson JL, Bachelder BL, Fesmire
FM, Fihn SD, Foody JM, et al., ACC/AHA 2008
Performance Measures for Adults With ST-Elevation
and Non-ST-Elevation Myocardial Infarction: A

Shereef, A., et al

Volume 29, Issue 5, September 2023

Report  of the  American College  of
Cardiology/American Heart Association Task Force
on Performance Measures (Writing Committee to
Develop Performance Measures for ST-Elevation and
Non-ST-Elevation Myocardial Infarction) Developed
in Collaboration With the American Academy of
Family Physicians and American College of
Emergency Physicians Endorsed by the American
Association of Cardiovascular and .... J Am Coll
Cardiol 2008; 52: 2046-99.

13)Wagner GS, Freye CJ, Palmeri ST, Roark SF, Stack
NC, ldeker RE, et al., Evaluation of a QRS scoring
system for estimating myocardial infarct size. I.
Specificity and observer agreement. Circulation 1982;
65: 342-7.

14)Van de Werf F, Bax J, Betriu A, Blomstrom-
Lundqvist C, Crea F, Falk V, et al., Management of
acute myocardial infarction in patients presenting
with persistent ST-segment elevation: the Task Force
on the Management of ST-Segment Elevation Acute
Myocardial Infarction of the European Society of
Cardiology. Eur Heart J 2008 ; 29: 2909-45.

15)Gierlotka M, Gasior M, Wilczek K, Hawranek M,
Szkodzinski J, Paczek P, et al., Reperfusion by
primary percutaneous coronary intervention in
patients with ST-segment elevation myocardial
infarction within 12 to 24 hours of the onset of
symptoms (from a prospective national observational
study [PL-ACS]). Am J Cardiol 2011; 107: 501-8.

16)Hoel B, Eie H, Semb G, Sivertssen E. Selective
coronary arteriography. Acta Med Scand 1975; 197:
377-382.

17) Armstrong WF. Echocardiography. In: Braunwald E,
et al., Heart Disease: A textbook of Cardiovascular
Medicine (8th edt), 2008. W.B. Saunders:
Philadelphia, pp: 187.

18) Tunstall-Pedoe H, Kuulasmaa K, Mahdénen M,
Tolonen H, Ruokokoski E, Amouyel P. Contribution
of trends in survival and coronar y-event rates to
changes in coronary heart disease mortality: 10-year
results from 37 WHO MONICA Project populations.
Lancet 1999; 353: 1547-57.

19)de Lemos JA, Antman EM, Giugliano RP, McCabe
CH, Murphy SA, Van de Werf F, et al., Thrombolysis
in Myocardial Infarction (TIMI) 14 Investigators. ST-
segment resolution and infarct-related artery patency
and flow after thrombolytic therapy. Am J Cardiol
2000; 85: 299-304.

20)Dong J, Ndrepepa G, Schmitt C, Mehilli J, Schmieder
S, Schwaiger M, et al., Early resolution of ST-
segment elevation correlates with myocardial salvage
assessed by Tc-99m sestamibi scintigraphy in patients
with acute myocardial infarction after mechanical or
thrombolytic reperfusion therapy. Circulation 2002;
105: 2946-9.

21)Schroder R, Wegscheider K, Schrdoder K, Dissmann
R, Meyer-Sabellek W, INJECT Trial Group. Extent

1225 | Page


https://doi.org/10.21608/zumj.2022.133190.2551

https://doi.org/10.21608/zumj.2022.133190.2551
of early ST segment elevation resolution: a strong
predictor of outcome in patients with acute
myocardial infarction and a sensitive measure to
compare thrombolytic regimens: a substudy of the
International  Joint  Efficacy Comparison  of
Thrombolytics (INJECT) trial. J Am Coll Cardiol
1995; 26: 1657-64.

22)Terkelsen CJ, Andersen HR. Value of ST-resolution
analysis in the era of primary percutaneous coronary
intervention. Heart 2008; 94: 13-15.

23)Olszowska M, Tracz W, Kostkiewicz M, Podolec P.
Predictive factors of myocardial reperfusion in
patients with anterior wall acute myocardial
infarction. Cardiol J 2008; 15: 57-62.

24)Wong CK, French JK, , Gao W, Aylward PE, White
HD. Slowed STsegment recovery despite early infarct
artery patency in patients with Q waves at
presentation with a first acute myocardial infarction.
Eur Heart J 2002; 23: 1449-1455.

25) lwakura K, Ito H, Nishikawa N, Hiraoka K, Sugimoto
K, Higashino Y, et al., Early temporal changes in
coronary flow velocity patterns in patients with acute
myocardial infarction demonstrating the “no-reflow”
phenomenon. Am J Cardiol 1999; 84: 415-9.

26)Birnbaum Y, Sclarovsky S, Zlotikamien B, Herz I,
Chetrit A, Olmer L, et al., Abnormal Q waves on the
admission electrocardiogram of patients with first
acute myocardial infarction: prognostic implications.
Clin Cardio 1997; 20: 477-81.

27)Uyarel H, Cam N, Okmen E, Kasikcioglu H, Tartan
Z, Akgul O, et al., Level of Selvester QRS score is
predictive of ST-segment resolution and 30-day
outcomes in patients with acute myocardial infarction
undergoing primary coronary intervention. Am Heart
J 2006; 151: 1239-e1.

To Cite:

Volume 29, Issue 5, September 2023
28)Wita K, Filipecki A, Wrébel W, Drzewiecka-Gerber
A, Weglarz P, Turski M, et al., The prognostic value
of contrast echocardiography, electrocardiographic
and angiographic perfusion indices for prediction of
left ventricular function recovery in patients with
acute myocardial infarction treated by percutaneous
coronary intervention. Cardiol J 2006 :293-301.
29)De Lemos JA, Braunwald E. ST segment resolution
as a tool for assessing the efficacy of reperfusion
therapy. J Am Coll Cardiol, 2001; 38: 1283-1294.
30)Kosuge M, Ebina T, Hibi K, Iwahashi N, Tsukahara
K, Endo M, et al., High QRS score on admission
strongly predicts impaired myocardial reperfusion in
patients with a first anterior acute myocardial
infarction. Circulation 2011; 75: 626-32.
31)Ideker RE, Wagner GS, Ruth WK, Alonso DR,
Bishop SP, Bloor CM, et al., Evaluation of a QRS
scoring system for estimating myocardial infarct size.
I1. Correlation with quantitative anatomic findings for
anterior infarcts. Am J Cardiology 1982; 49: 1604-14.
32)Palmeri ST, Harrison DG, Cobb FR, Morris KG,
Harrell FE, Ideker RE, et al., A QRS scoring system
for assessing left wventricular function after
myocardial infarction. New Eng J Med 1982; 30: 4-9.
33)Engblom H, Hedstrém E, Heiberg E, Wagner GS,
Pahlm O, Arheden H. Size and transmural extent of
first-time reperfused myocardial infarction assessed
by cardiac magnetic resonance can be estimated by
12-lead electrocardiogram. Am Heart J 2005 ;1
50(5):920-e1.
34)Kosuge M, Ebina T, Hibi K, Iwahashi N, Tsukahara
K, Endo M, et al., High QRS score on admission
strongly predicts impaired myocardial reperfusion in
patients with a first anterior acute myocardial
infarction. Circulation 2011; 75: 626-32.

Shereef, A., Shaker, A., Shehata, I. Prediction of Successful Reperfusion in ST-Elevation Myocardial Infarction
Patients Following Thrombolytic Treatment or Primary PCI Using Modified Selvester QRS Score. Zagazig
University Medical Journal, 2023; (1218-1226): -. doi: 10.21608/zum;.2022.133190.2551

Shereef, A., et al

1226 |Page


https://doi.org/10.21608/zumj.2022.133190.2551

