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Objective. To investigate the application efect of 24 h dynamic electrocardiogram in the diagnosis of asymptomatic myocardial
ischemia with arrhythmia in elderly patients with coronary heart disease. Methods. A total of 206 elderly patients suspected of
coronary heart disease (CHD) with asymptomatic myocardial ischemia and arrhythmia were selected as the research subjects. 24 h
dynamic electrocardiogram and conventional electrocardiogram examinations were conducted. Coronary angiography was used
as the gold standard to observe the performance of the two examination methods in the diagnosis of asymptomatic myocardial
ischemia with arrhythmia in elderly patients with CHD. Results. Coronary angiography showed 174 positive cases and 32 negative
cases among the 206 patients. Te diagnostic results of a conventional electrocardiogram showed 150 positive cases and 20
negative cases. Its sensitivity, specifcity, accuracy, positive predictive value, and negative predictive value were 86.21%, 62.50%,
82.52%, 92.59%, and 45.45%, respectively. Te diagnostic results of 24 h dynamic electrocardiograms showed 168 positive cases
and 29 negative cases. Its sensitivity, specifcity, accuracy, positive predictive value, and negative predictive value were 96.55%,
96.63%, 95.63%, 98.25%, and 82.86%, respectively. Te above results indicated that 24 h dynamic electrocardiogram was sig-
nifcantly better (P< 0.05).Te detection rate of arrhythmia types by 24-hour dynamic electrocardiogram was signifcantly higher
than that of conventional electrocardiogram (P< 0.05). Conclusion. 24 h dynamic electrocardiogram is helpful for the diagnosis of
asymptomatic myocardial ischemia with arrhythmia in elderly patients with CHD and can improve the detection rate, thereby
providing a basis for clinical diagnosis and treatment.

1. Introduction

Coronary heart disease (CHD) is a clinical coronary ath-
erosclerotic heart disease. In general, the main pathogenesis
of CHD is vascular stenosis or obstruction caused by ath-
erosclerosis in patients, resulting in myocardial hypoxia and
ischemia, so myocardial ischemia is one of the main
symptoms of CHD [1]. With the gradual increase of the
aging population in China, the occurrence of CHD is also
becoming more and more serious, and some patients with
the coronary syndrome often have arrhythmias due to is-
chemia manifestations. Tis type of patient has a risk of
sudden cardiac death and myocardial infarction higher, so
CHD complicated with arrhythmia has become a key issue

in clinical research at this stage [2]. However, the vast
majority of patients with CHD often present asymptomatic
myocardial ischemia. Although such patients have obvious
coronary artery occlusion, they have no angina pectoris,
which may be due to the relatively slow or even slow re-
sponse of elderly patients to pain. Terefore, early diagnosis
and treatment are necessary to avoid delaying the disease
and missing the opportunity for treatment [3]. Te clinical
electrocardiogram can play a good role in early diagnosis
and treatment and can detect pathological Q waves and ST-
segment elevation in time, with occasional irregular fuc-
tuations. Terefore, it is also of great signifcance for clinical
guidance of treatment and prognosis evaluation [4]. How-
ever, there is still controversy about the choice of diagnostic
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method for asymptomatic myocardial ischemia with ar-
rhythmia in elderly patients with CHD. In view of this, this
paper aims to analyze the clinical diagnostic value of 24 h
dynamic electrocardiogram for asymptomatic myocardial
ischemia with arrhythmia in elderly patients with CHD.Te
specifc contents are shown as follows:

2. Materials and Methods

2.1. General Information. A total of 206 elderly patients
suspected of having CHD with asymptomatic myocardial
ischemia and arrhythmia were selected as the research
subjects. Inclusion criteria were as follows:① Examined by
the electrocardiogram stress test, myocardial imaging,
coronary angiography, and other examinations, patients met
the indications of asymptomatic myocardial ischemia with
arrhythmia in CHD [5];② patients older than 60 years; and
③ the clinical data were complete, and the patients gave
informed consent. Exclusion criteria were as follows: ①
Patients with severe cardiopulmonary, hepatic, and renal
insufciency; ② patients with poor compliance and were
unable to cooperate with the examination; ③ patients ac-
companied by other cardiomyopathies; ④ patients com-
plicated with neurological diseases; ⑤ patients with poor
image quality;⑥ patients with a history of angina pectoris.
Te included subjects included 113 males and 93 females,
with an average age of 60–79 (65.57± 5.33) years, 74 patients
have underlying diseases of hypertension, 67 patients have
hyperlipidemia, and 65 patients have diabetes. A controlled
trial study was initiated after the approval of the research
ethics committee.

2.2. Methods. Conventional electrocardiogram: After ad-
mission, we performed an electrocardiogram examination,
took the supine position, cleaned the electrode placement
site and applied the special conductive paste to reduce skin
resistance, connected the electrocardiogram machine to the
power supply and ground wire, and the voltage was set to to
10mm/mV, input impedance ≥100KΩ, frequency response
100Hz, paper feeding speed 25mm/s, etc., adjusted the
sensitivity controller, traced the conventional 12 leads, in
turn, gave a clear indication of the patient’s name, de-
partment, date, time, and other information. Te positive
diagnostic criteria of a conventional electrocardiogram are
ST segment level drops in the range of 0.05∼0.2mV, the ST
segment is abnormally elevated, and the Twave in the same
lead is smaller than the R wave [6].

24 h dynamic electrocardiogram: took the same supine
position, the patch area should be kept clean, after con-
necting to the power supply and connecting the electrodes,
the ST-T segment changes, duration, heart rate variability,
etc. were recorded by using a BS6930 Holter electrocar-
diograph (Shenzhen BoshengMedical Equipment Co., Ltd.).
During the examination, cotton loose clothing should be
selected as much as possible to reduce electrostatic inter-
ference; the dynamic changes of 12 leads should be traced in
turn, and the patient information should be noted in detail.
Te positive diagnostic criteria of 24 h dynamic

electrocardiogram: the ST segment is in a downward state
(continuous for 0.08 s after the J point), the distance reaches
0.1mV, the continuous abnormal fuctuation time is about
1min, and the interval between two seizures is longer than
1min [7].

2.3. Coronary Angiography. Coronary angiography is the
gold standard for the diagnosis of CHD with arrhythmia.
Before performing angiography, we performed breathing
training on patients and chose the appropriate body
position and angle at the same time, recorded coronary
arteries, abnormal anatomy, blood fow, etc. Positive
diagnostic criteria for coronary angiography: the stenosis
degree of one or more coronary arteries is ≥50%, or the
stenosis degree of main branch coronary arteries is ≥50%.
If the above criteria are not met, the patient is negative
[8].

2.4. Observation Indicators. We took coronary angiography
as the gold standard to observe the diagnostic performance
of two inspection methods, including sensitivity, specifcity,
accuracy, positive predictive value, and negative predictive
value. Sensitivity� true positive number/(true positive
number + false negative number) ∗ 100%; specifcity� true
negative number/(true negative number + false positive
number) ∗ 100%; accuracy� (true positive number + true
negative number)/total number ∗ 100%; positive predictive
value� true positive number/(true positive number + false
positive number) ∗ 100%; negative predictive value� true
negative number/(true negative number + false negative
number) ∗ 100%.

According to the electrocardiogram start and end
characteristics, heart rate, rhythm, and fuctuations recorded
the detection rate of arrhythmia types in the two groups,
including ventricular tachycardia, ventricular arrhythmia,
atrial arrhythmia, and supraventricular tachycardia.

2.5. Statistical Method. EXCEL spreadsheet was used for
statistical analysis of experimental data, and SPSS 22.0
statistical tools were used for analysis and processing, with
(x− ± s) for measurement, % for percentage, and t and X2

tests were performed respectively. P value< 0.05 shows that
there is a signifcant diference between the groups.

3. Results

3.1. Diagnostic Efcacy of Conventional Electrocardiogram for
Asymptomatic Myocardial Ischemia with Arrhythmia in El-
derly Patients with CHD. Coronary angiography showed
that among the 206 patients, 174 were positive and 32 were
negative; the diagnostic results of conventional electrocar-
diogram showed that 150 cases were positive and 20 cases
were negative, the sensitivity, specifcity, accuracy, positive
predictive value, and negative predictive value were 86.21%,
62.50%, 82.52%, 92.59%, and 45.45% respectively, as shown
in Table 1.
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3.2. Te Diagnostic Efcacy of 24-h Dynamic Electrocardio-
gram inAsymptomaticMyocardial IschemiawithArrhythmia
in Elderly Patients with CHD. 24 h dynamic electrocardio-
gram diagnosis results showed that 168 cases were positive
and 29 cases were negative. Te sensitivity, specifcity, ac-
curacy, positive predictive value, and negative predictive
value were 96.55%, 96.63%, 95.63%, 98.25%, and 82.86%,
respectively, as shown in Table 2.

3.3. Comparisonof theDiagnosticPerformanceof theTwoGroupsof
Inspection Methods. Comparing the diagnostic performance
of the two groups, the diagnostic performance of 24h dynamic
electrocardiogram was signifcantly better than that of a con-
ventional electrocardiogram (P< 0.05), as shown in Table 3.

3.4. Comparison of the Detection Rate of Arrhythmia Types
between the Two Inspection Methods. In the 24-hour dy-
namic electrocardiogram test of all patients, there are four
arrhythmia types including ventricular tachycardia, ven-
tricular arrhythmia, atrial arrhythmia, and supraventricular
tachycardia. Te detection rate of arrhythmia types in the
24 h dynamic electrocardiogram group was 80.58% (166/
206), which was signifcantly higher than that in the con-
ventional electrocardiography group, which was 70.39%
(145/206) (X2 � 5.784, P< 0.05), as shown Figure 1.

4. Discussion

CHD is also known as ischemic heart disease. When the
continuous release of cytokines makes fbrous adipose tissue

lesions and in the blood pressure, vascular branch formation
and platelet aggregation, and other abnormal hemodynamic
conditions, led to arterial intima, function damage, and
atherosclerosis. Atherosclerosis is one of the main patho-
logical mechanisms of CHD. Atherosclerosis and CHD are
common diseases that lead to organ diseases, myocardial
ischemia, and hypoxia. Relevant studies [9] have confrmed
that early diagnosis and treatment are particularly important
for improving the prognosis of patients with CHD. How-
ever, for patients with asymptomatic myocardial ischemia,
although there is objective evidence of myocardial ischemia,
there is no clinical symptom of myocardial ischemia, so even
if patients frequently sufer from myocardial ischemia, the
optimal time for diagnosis and treatment is still delayed
because of no pain.

Coronary angiography, as the gold standard for diag-
nosing CHD, can quantitatively measure coronary lesions by
puncturing the artery with a custom-made catheter and
visualize it with a contrast agent and observe the arterial
blood fow andmyocardial perfusion to select an appropriate
treatment method. However, coronary angiography is ex-
pensive and requires certain medical equipment and tech-
nology, so it cannot be widely used in some grass-roots
hospitals and township hospitals [10]. Terefore, it is ex-
tremely important to fnd an efective early diagnosis
method for patients.

As one of the inspection methods to refect the bio-
electric changes of human myocardial cells, electrocardi-
ography can observe whether there is myocardial ischemia
and the existence of ischemic blood vessels to diagnose the
disease. However, routine electrocardiography detects the

Table 1: Diagnostic efcacy of conventional electrocardiogram for asymptomatic myocardial ischemia with arrhythmia in elderly patients
with CHD (n).

Conventional electrocardiogram
Pathological result

Total
Positive (174 cases) Negative (32 cases)

Positive 150 12 162
Negative 24 20 44
Total 174 32 206

Table 2: Te diagnostic efcacy of 24 h dynamic electrocardiogram in asymptomatic myocardial ischemia with arrhythmia in elderly
patients with CHD.

24 h dynamic electrocardiogram
Pathological result

Total
Positive (174 cases) Negative (32 cases)

Positive 168 3 171
Negative 6 29 35
Total 174 32 206

Table 3: Comparison of the diagnostic efcacy of the two groups of examination methods (n/N).

Diagnostic method Sensitivity Specifcity Accuracy Positive predictive
value

Negative predictive
value

Conventional
electrocardiogram

86.21% (150/
174)

62.50% (20/
32)

82.52% (170/
206) 92.59% (150/162) 45.45% (20/44)

24 h dynamic
electrocardiogram

96.55% (168/
174)

96.63% (29/
32)

95.63% (197/
206) 98.25% (168/171) 82.86% (29/35)
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resting state of the patient, which may lead to misdiagnosis
or missed diagnosis of the patient, thus afecting the follow-
up treatment [11]. Te emergence of dynamic electrocar-
diography has brought good news to patients and clinicians.
As one of the clinical noninvasive diagnostic methods, it has
the advantages of being afordable, it is easy to be operated,
and it is noninvasive. It can continuously record the ST
fuctuation trend, heart rate variability, heart rhythm, and
other electrical signal data in diferent states within 24 hours
and analyze the changes of the heart in active and resting
states through 12 leads. On the one hand, it can also analyze
the relationship between ST fuctuation and time, monitor
the changes in patients’ hemodynamics, and determine the
lesion site to determine whether the patient is asymptomatic
myocardial ischemia [12]. On the other hand, in the diag-
nosis of arrhythmia, it is possible to understand the char-
acteristics of arrhythmia occurrence, duration, attack
frequency, etc., to clarify the type of disease, to efectively
improve the detection rate, to provide a scientifc basis for
clinical treatment and diagnosis, and to take preventive
measures as soon as possible [13]. Te results of this study
showed that the diagnostic efect of 24 h dynamic electro-
cardiography was better than that of conventional electro-
cardiography, and the detection rate of arrhythmia types was
also signifcantly higher than that of conventional electro-
cardiography, indicating that the diagnostic efect of 24 h
dynamic electrocardiography was more advantageous. Te
reason for this may be that, compared with conventional
electrocardiography, 24h electrocardiography examination
can observe the nature of coronary lesions through angi-
ography, and with the help of multi-lead synchronous, long-
term and continuous monitoring of electrocardiography
changes, the scope of diagnosis can be expanded, and patients’
resting and active symptoms can be expanded. 24-h dynamic
electrocardiography has many advantages, for example, it can
record all types of arrhythmia, ST segment, Twave, and heart

rate in detail in patients, providing important reference in-
formation for clinical diagnosis and treatment. In addition,
patients can wear it tightly, which can reduce restrictions on
their activities and is more acceptable to patients [14].

To sum up, 24 h dynamic electrocardiography can play a
great advantage in detecting electrocardiography signals in
asymptomatic myocardial ischemia with arrhythmia in el-
derly patients with CHD, and its diagnostic efciency and
arrhythmia detection rate is signifcantly higher than those
of conventional electrocardiography. In addition, compared
with arteriography, its detection cost and equipment re-
quirements are relatively low and simple, and there is little
diference from conventional electrocardiography. Tere-
fore, 24-hour dynamic electrocardiography is of great sig-
nifcance in the early diagnosis, treatment, and prevention of
patients with CHD and arrhythmia, which is worth
popularizing.

Data Availability

Te data can be obtained from the corresponding author
upon reasonable request.
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Figure 1: Comparison of detection rates of arrhythmia types
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