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Abstract: Objective: This study aimed to analyze the prognostic value of fragmented wide QRS (f WQRS) in patients 
with acute ST-segment elevation myocardial infarction (STEMI). Methods: Eighty-five STEMI patients treated in our 
hospital from September, 2016 to August, 2017 were selected as objects of study. The patients were divided into 
Group A (GA, n=15), Group B (GB, n=12), Group C (GC, n=12), Group D (GD, n=16), Group E (GE, n=11) and Group 
F (GF, n=19) according to results of the electrocardiogram (ECG). The six groups were detected and analyzed with 
respect to coronary artery lesions, invasion site, cardiac parameters, myocardial injure markers, Killip grading, and 
prognosis. Results: GA and GB had right coronary artery occlusion; GC mainly had right coronary artery occlusion 
and circumflex artery occlusion, and GD mainly had right coronary artery occlusion. The invasion site of GE was 
mainly in the proximal (middle) segment of anterior descending branch and that of GF in the (middle) distal segment 
of the anterior descending branch. Conclusion: Monitoring the phenomenon of QRS in ECG is an effective method 
to evaluate the disease condition and prognosis of STEMI patients. Therefore, this method shall be emphasized in 
clinical practice.
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Introduction

Acute myocardial infarction (AMI) is a common 
and frequently-occurring disease in the clinic. 
According to statistics, the incidence of AMI 
presents a rising tendency in recent years [1, 
2]. Currently, electrocardiogram (ECG) examina-
tion is still an important auxiliary means in the 
clinical diagnosis of AMI. It is often found that 
there is a fragmented wide QRS (f WQRS) in 
ST-segment depression of correspondence 
leads during the diagnosis of ST-segment ele-
vation myocardial infarction (STEMI), but this 
situation has not been fully emphasized in pre-
vious diagnosis [3, 4]. Overseas reports in 
recent years have shown that the phenomenon 
of QRS in STEMI patients may be associated 
with their prognosis [5]. This study was con-
ducted to analyze the prognostic value of f 
WQRS in ECG among STEMI patients, thereby 
providing theoretical data support for clinical 
diagnosis.

Materials and methods

Clinical materials 

Eighty-five STEMI patients treated in our hospi-
tal from September, 2016 to August, 2017 were 
selected as objects of study, including 43 men 
and 42 women, aged 42-78 years, with an aver-
age age of (62.46±11.29) years. Selection cri-
teria [6]: Severe chest pain that lasted for more 
than 30 min without palliative effect from oral 
administration of nitroglycerine. There was a 
ST-segment elevation of ≥ 0.1 mv in limb leads 
in wall I or above or a ST-segment elevation of ≥ 
0.2 mv in chest leads. The concentration of 
serum cardiac markers changed dynamically. 
Inclusion criteria: The clinical time was no more 
than 24 h. All the enrolled patients underwent 
coronary angiography (CAG). Exclusion criteria: 
This study excluded patients with a clinical  
time of more than 24 h; those who refused to 
receive CAG; those complicated by pulmonary 
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embolism, cardiac rupture, aortic dissecting 
aneurysm, malignant tumor, acute cerebrovas-
cular disease, disseminated intravascular 
coagulation, immune system disease, and 
abnormal renal and liver function; and those 
with a treatment history of STEMI. The 85 
patients were divided into Group A (GA), Group 
B (GB), Group C (GC), Group D (GD), Group E 
(GE) and Group F (GF) according to ECG results. 
Thereinto, 15 patients in GA had elevation in 
inferior leads, complicated with depression in 
high lateral leads and anterior leads; 12 
patients in GB had elevation in inferior leads, 
complicated by depression in high lateral leads; 
12 patients in GC had elevation in inferior 
leads, complicated by depression in anterior 
leads; 16 patients in GD had elevation in infe-
rior leads; 11 patients in GE had elevation in 
anterior leads, complicated by depression in 
inferior leads; and 19 patients in GF had eleva-
tion in anterior leads.

Methods

The clinical indicators and therapeutic status  
of enrolled patients were observed and record-
ed. ECG results and ultrasonic cardiogram 
(UCG) results were recorded in the acute stage. 
Levels of N-terminal pro B-type natriuretic pep-
tide (NT-proBNP), cardiac troponin I (cTnI), cre-
atine kinase (CK) and creatine kinase-MB (CK-
MB) were recorded in peak period of incidence. 
The cardiac function was evaluated through 
NYHA grading. Grade I: there was no obvious 
symptom of heart failure. Grade II: there were 
obvious symptoms of heart failure and the pul-
monary rales were less than 50% of the lung 
field. Grade III: the pulmonary rales were more 
than 50% of the lung field. Grade IV: the pa- 
tient suffered from cardiac shock, with differ-
ent degrees of hemodynamic changes. Pa- 
tients were compared in CAG results, including 
left ventricular end-diastolic dimension (LVDD) 
and left ventricular ejection fraction (LVEF). 
Complications and deaths were recorded dur-

ing the hospitalization. This study has been 
approved by the Ethics Committee of Lian- 
yungang TCM Hospital Affiliated to Nanjing 
University of Chinese Medicine. All patients and 
their families agreed to participate in the exper-
iment and signed the informed consent form.

Observation targets

All groups were analyzed in respect of coronary 
artery lesions, invasion site, clinical indicators, 
and prognosis. The correlation was then ana-
lyzed in QRS of the ECG with disease condition 
and prognosis of STEMI patients.

Statistical analysis 

Excel software was used for data management. 
Graphpad prism 8 was used for plotting statisti-
cal charts. Measured data were analyzed 
through t test. Enumerated data were analyzed 
through χ2 test. P < 0.05 indicated a significant 
difference.

Results

Analysis of coronary artery lesions and inva-
sion site of all groups

The proportion of patients with right coronary 
artery occlusion were respectively 100% 
(15/15) and 100% (12/12) in GA and GB. GC 
mainly had correspondence leads of right coro-
nary artery occlusion and circumflex artery 
occlusion, accounting for 58.33% (7/12) and 
41.67% (5/12), respectively. GD mainly had 
correspondence leads of right coronary artery 
occlusion and circumflex artery occlusion, 
accounting for 61.50 (10/16) and 37.50% 
(6/16), respectively. There was no significant 
difference in basic information and other com-
plications among the six groups (P > 0.05), 
which indicated that the baseline data of each 
group had good equilibrium and comparability 
(Table 1).

Table 1. Analysis of coronary artery lesions and invasion site of all groups: cases (%)

Group Number 
of cases

Right coronary 
artery occlusion

Circumflex artery 
occlusion

Proximal (middle) 
segment of anterior 
descending branch

(Middle) distal 
segment of anterior 
descending branch

Other 
sites

GA 15 15 (100.00) 0 (0) / / /
GB 12 12 (100.00) 0 (0) / / /
GC 12 7 (58.33) 5 (41.67) / / /
GD 16 10 (62.50) 6 (37.50) / / /
GE 11 / / 8 (72.73) / 3 (27.27)
GF 19 / / / 11 (57.89) 8 (42.11)
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ence (P < 0.05) (Figure 1). This 
suggested that the cardiac 
function impairment in STEMI 
patients with a QRS phenom-
enon was more serious.

Comparison of CK and CK-MB 
levels among all groups

The levels of CK and CK-MB in 
GA, GB, and GC were much 
higher than those in GD,  
showing statistical difference 
(P < 0.05). The levels of CK 
and CK-MB in GE were much 
higher than those in GF, indi-
cating a statistical difference 
(P < 0.05) (Figure 2). This sug-
gested that the levels of CK 
and CK-MB were higher in 
STEMI patients with QRS 
phenomenon.

Comparison of cTnI and 
NT-proBNP levels among all 
groups 

The levels of cTnI and 
NT-proBNP in GA, GB, and GC 
were much higher than those 
in GD, showing a statistical dif-
ference (P < 0.05). The levels 
of cTnI and NT-proBNP in GE 
were much higher than those 
in GF, indicating a statistical 
difference (P < 0.05) (Figure 
3). This suggested that the lev-
els of cTnI and NT-proBNP 
were higher in STEMI patients 
with QRS phenomenon.

Comparison of Killip grading 
for cardiac function among all 
groups 

The Killip grading of GD was 
milder than that of GA, GB, 
and GC; and that of GF was 

Figure 1. Comparison of cardiac measures among all groups. Note: *means 
P < 0.05 in comparison with Group D; and #means P < 0.05 in comparison 
with Group F. A: LVEF; B: LVDD. LVEF: left ventricular ejection fraction; LVDD: 
left ventricular end-diastolic dimension.

Figure 2. Comparison of CK and CK-MB levels among all groups. Note: 
*means P < 0.05 in comparison with Group D; and #means P < 0.05 in com-
parison with Group F. A: CK; B: CK-MB. CK: creatine kinase; CK-MB: creatine 
kinase-MB.

Figure 3. Comparison of cTnI and NT-proBNP levels among all groups. Note: 
*means P < 0.05 in comparison with Group D; and #means P < 0.05 in com-
parison with Group F. A: cTnI; B: NT-proBNP. cTnI: cardiac troponin I; NT-proB-
NP: N-terminal pro B-type natriuretic peptide.

Comparison of cardiac measures among all 
groups

GA had lower LVEF and higher LVDD than GD, 
showing a statistical difference (P < 0.05). GB 
and GC had slightly lower LVEF and slightly  
higher LVDD than GD, showing no statistical dif-
ference (P > 0.05). GE had lower LVEF and high-
er LVDD than GF, showing a statistical differ-

milder than that of GE, with a statistical differ-
ence (P < 0.05) (Table 2). This suggested that 
STEMI patients with QRS phenomenon had 
higher Killip grading. 

Comparison of prognosis among all groups

The proportions of patients with left heart fail-
ure, cardiac shock, and cardiac death in GA, 
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GB, and GC were much higher than that in GD, 
and the proportion of patients with cardiac rup-
ture in GA was much higher than that in GD, 
showing a statistical difference (P < 0.05). The 
proportion of patients with malignant arrhyth-
mia in GA, GB, and GC was higher than that in 
GD, and the proportion of patients with cardiac 
rupture in GC was higher than that in GD, but 
without statistical difference (P > 0.05). The 
proportions of patients with left heart failure, 
cardiac shock, malignant arrhythmia, and car-
diac death in GE were much higher than that in 
GF, showing a statistical difference (P < 0.05) 
(Table 3).

Analysis of correlation of QRS with disease 
condition and prognosis of STEMI patients

According to Pearson correlation analysis, QRS 
was positively correlated with the disease con-

understand or master the ECG of STEMI 
patients.

In this study, GA and GB had right coronary 
artery occlusion; GC mainly had right coronary 
artery occlusion and circumflex artery occlu-
sion, and GD mainly had right coronary artery 
occlusion. The invasion site of GE was mainly 
located in the proximal (middle) segment of 
anterior descending branch and that of GF in 
the (middle) distal segment of the anterior 
descending branch. This implied that STEMI 
patients with a phenomenon of QRS had typical 
invasion sites or epidemiological features, 
which was basically consistent with the reports 
of Henderson et al. [16, 17]. Regarding disease 
condition and symptoms, the peak levels of 
cTnI, CK, CK-MB, and NT-proBNP in GA, GB, and 
GC were much higher than those in GD. LVEF of 
GA was lower than that of GD. The peak levels 

Table 2. Comparison of Killip grading for cardiac function among all 
groups: cases (%)

Group Number of 
cases Grade I Grade II Grade III Grade IV

GA 15 0 (0.00) 4 (26.67) 9 (60.0) 2 (13.33)*

GB 12 1 (8.33) 2 (16.67) 7 (58.33) 2 (16.67)*

GC 12 2 (16.67) 5 (41.67) 4 (33.33) 1 (8.33)*

GD 16 6 (37.50) 6 (37.50) 4 (25.0) 0 (0.00)
GE 11 0 (0.00) 3 (27.27) 7 (63.64) 1 (9.09)#

GF 19 2 (10.53) 7 (36.84) 10 (52.63) 0 (0.00)
Note: *means P < 0.05 in comparison with GD; and #means P < 0.05 in comparison 
with GF.

dition and prognosis of 
STEMI patients (Table 4). 
This suggested that QRS 
wave had a significant posi-
tive correlation with the  
condition and prognosis of 
STEMI patients.

Discussion

In clinical practice, the phe-
nomenon of QRS often oc- 
curs in the ECG examination 
of STEMI patients. The inci-
dence of this phenomenon  
is about 25%-65% [7-9].  
In previous examinations of 
STEMI patients, relevant 
medical staff usually paid 
more attention to the de- 
tection value of ST-segment 
elevation in ECG, but ignor- 
ed the effect of QRS [10,  
11]. Overseas research in 
recent years has found that 
the phenomenon of QRS  
in ECG of STEMI patients 
may be closely related to  
the severity of disease and 
prognosis [12-15]. In con- 
sideration of few domestic 
reports about the diagno- 
stic value of QRS pheno- 
menon in STEMI patients, 
this paper focused on it so 
that clinicians could further 

Table 3. Comparison of prognosis among all groups: cases (%)

Group Number 
of cases

Left heart 
failure

Cardiac 
shock

Malignant 
arrhythmia

Cardiac 
rupture

Cardiac 
death

GA 15 5 (33.33)* 2 (13.33)* 1 (6.67) 1 (6.67)* 4 (26.67)*

GB 12 2 (16.67)* 2 (16.67)* 1 (8.33) 0 (0.00) 2 (16.67)*

GC 12 2 (16.67)* 2 (16.67)* 1 (8.33) 0 (0.00) 2 (16.67)*

GD 16 0 (0.00) 0 (0.00) 1 (6.25) 0 (0.00) 0 (0.00)
GE 11 3 (27.27)# 1 (8.33)# 1 (9.09)# 1 (9.09) 3 (27.27)#

GF 19 1 (5.26) 0 (0.00) 0 (0.00) 0 (0.00) 1 (5.26)
Note: *means P < 0.05 in comparison with GD; and #means P < 0.05 in comparison 
with GF.

Table 4. Analysis of correlation of QRS in ECG with disease condi-
tion and prognosis of STEMI patients

Item Statistical 
value

Disease condition of 
STEMI patients

Prognosis of STEMI 
patients

QRS in ECG r 0.811 0.758
P < 0.001 < 0.001
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of cTnI, CK, CK-MB, and NT-proBNP in GE were 
much higher than those in GF. LVEF of GE was 
much lower than that of GF. In addition, the 
Killip grading of GD was milder than that of GA, 
GB, and GC; and that of GF was milder than that 
of GE. These implied that the phenomenon of 
QRS in STEMI patients reflected a higher level 
of indicators related to infarct size, a severer 
disease condition, and a severer situation of 
cardiac function injury. As for prognosis, the 
proportion of patients with left heart failure, 
cardiac shock, and cardiac death in GA, GB, 
and GC was much higher than that in GD. The 
proportion of patients with cardiac rupture in 
GA was much higher than that in GD. The pro-
portion of patients with left heart failure, cardi-
ac shock, malignant arrhythmia and cardiac 
death in GE was much higher than that in GF. 
This showed that anterior myocardial infarction 
occurred in the proximal segment of the anteri-
or descending branch and deviated towards 
the inferior myocardium in ST-segment. 
Therefore, the distance of inferior leads caused 
depression of ST-segment. Myocardial infarc-
tion occurred in the proximal segment of the 
anterior descending branch, which expanded 
the range of ischemic infarction and directly 
affected the normal operation of left ventricu-
lar function [18-20].

According to relevant data, patients with acute 
inferior myocardial infarction (AIMI) had a bet-
ter clinical prognosis than those with acute 
anterior myocardial infarction (AAMI), but 50% 
of them suffered from complications, affecting 
the indicators of clinical prognosis [21, 22]. 
About 80%-90% of patients suffered from  
AIMI due to right coronary artery occlusion. 
They are complicated by ST-segment elevation 
in II, III, and avF leads. Some patients had 
artery occlusion in the left circumflex coronary 
artery [2]. The results showed that the inci-
dence of RSTD in AIMI patients was higher than 
that in AAMI patients. This proved that the vas-
culopathy was severer and the ischemic area or 
infarct size was larger in AIMI patients [23, 24].

This study also has some shortcomings. Due to 
the short time of the study and small number of 
cases collected, it is a small sample size, which 
may introduce bias on the research results. In 
the next study, the sample size will be 
expanded.

In conclusion, monitoring the phenomenon of 
QRS in ECG is an effective method to evaluate 

the disease condition and prognosis of STEMI 
patients. This method shall be emphasized in 
clinical practice.
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