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Abstract: Purpose: This study aims to compare the clinical effects of dynamic electrocardiograms (ECGs) and con-
ventional ECGs in the diagnosis of arrhythmic coronary atherosclerotic heart disease. Methods: Fifty patients with
arrhythmic coronary atherosclerotic heart disease admitted to our hospital from January 2019 to January 2020
were recruited as the study cohort. All the 50 patients were first diagnosed using conventional ECGs, and then
they were diagnosed using 24-hour dynamic ECGs. The results of the conventional ECG diagnoses were taken as
the control group, and the results of 24-hour dynamic ECG diagnoses were taken as the experimental group. The
positive detection rates, the ventricular premature contraction rates, the supraventricular tachycardia rates, the
atrioventricular block detection rates, the paired atrial premature beats, and the paired ventricular premature beats
were compared between the two groups, and the diagnostic effectiveness of the dynamic electrocardiograms and
the conventional electrocardiograms was analyzed. Results: The positive detection rate in the experimental group
was significantly higher than it was in the control group (P<0.05). The atrioventricular block, paired atrial premature
beat, and paired ventricular premature beats rates in the experimental group were found to be significantly higher
(P<0.05). There were no significant differences in the atrial fibrillation and premature ventricular beat rates between
the two groups (P>0.05). Conclusion: Dynamic electrocardiograms are better for diagnosing arrhythmic coronary
atherosclerotic heart disease than conventional electrocardiograms.
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Introduction

Coronary atherosclerotic heart disease, also
known as coronary heart disease, is a common
heart disease and often exhibits arrhythmia
[1-4]. The common clinical diagnostic methods
are electrocardiography and imaging. Electro-
cardiography is superior to imaging because it
faster and less expensive [5-8]. Electrocardio-
graphy can be classified into conventional and
dynamic ECGs. Dynamic ECG is a technique
that involves the patients carrying the equip-
ment with them for 24 hours, monitoring their
heart rate changesfor 24 h [9-12]. This study
was undertaken to compare the diagnostic
effects of dynamic ECGs and conventional
ECGs in arrhythmic coronary heart disease, by
enrolling 50 people with arrhythmic coronary
heart disease as the study cohort.

Arrhythmic coronary heart disease can also
coexist with non-coronary heart disease arr-
hythmia. In the case of confounding the two,
multiple causes of the arrhythmia must be first
excluded if you want to determine whether the
cause of the arrhythmia is coronary heart dis-
ease. Previous studies mostly used dynamic
and conventional ECGs to make the diagnosis.
However, evidence regarding the detection and
comparison of the causes of arrhythmia is lim-
ited. In this regard, the current study is being
conducted to compare the ventricular prema-
ture contraction rates of arrhythmic coronary
atherosclerotic heart disease, the supraventric-
ular tachycardia rate, the atrioventricular block
detection rate, the paired atrial premature
beats, and the paired ventricular premature
beats, and to analyze the diagnostic effects of
dynamic and conventional electrocardiograms.
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Materials and methods
Patients

50 patients with arrhythmic coronary heart
disease admitted to our hospital from January
2019 to January 2020 were recruited. All the
patients were first diagnosed with conventional
ECGs, and then they were diagnosed using 24
hour dynamic ECGs. The results of the conven-
tional ECG diagnoses were taken as the control
group, and the results of 24-hour dynamic ECG
diagnoses were taken as the experimental
group. Among these patients, there were 23
men and 27 women. The patients’ average age
was (55.17+6.70) years old, and the average
course of the disease was (2.56+1.10) years.
There were 37 patients with hypertension, 16
patients with diabetes, and 10 patients with
hyperlipidemia, all of whom had been diag-
nosed with arrhythmic coronary heart disease.

Inclusion/exclusion criteria

Inclusion criteria: (U Patients who met the clini-
cal diagnostic criteria for arrhythmic coronary
heart disease. @ Age > 18 years old. ®
Patients who had not undergone any recent
anesthesia or any recent surgical treatment. @
Patients with no history of drug allergies, drug
abuse, or bad habits. ® This research was
approved by the ethics committee of the hospi-
tal, and all patients participated in this research
voluntarily and signed the informed consent.

Exclusion criteria: O Patients with conscious-
ness disorders or who were unconsciousness.
(2 Patients with myocardial infarction, cerebral
infarction, or a cerebral hemorrhage that had
recently occurred. (3 Patients also suffering
from other organic diseases.

Methods

Conventional ECG: The relevant drugs were
suspended three days prior to administering
the ECG, and the patients were required to sit
still or lie down 5 minutes before the test. The
patients were placed on their backs, ensur-
ing smooth breathing and a relaxed mood. The
operation was performed by professional phy-
sicians, and routine 12-lead ECG detection
was performed, with a gain of 10 mm/mV and a
paper speed of 25 mm/s [13-15]. If the test
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results showed any obvious abnormalities, a
second check was necessary.

Dynamic ECGs: After the completion of the
conventional ECGs, the patients were immedi-
ately put on the dynamic ECG detection instru-
ment for 24 h. In this study, a 12-lead ambu-
latory electrocardiograph was used, and the
times of the activities were recorded by profes-
sionals. Psychological counseling was adminis-
tered to the patients, in order to keep them in
a good psychological state, and to avoid the
influence of intense emotions such as anxiety,
anger, fear, and excitement which may have an
impact on the results of the dynamic ECG.

Diagnostic methods

The results of conventional ECG diagnosis sh-
owed that the T waves were less than 10% of
the R waves is defined as abnormal. Additio-
nally, the diagnostic result of the dynamic elec-
trocardiogram was that the next duration of the
ST segment was more than 60 s, and the inter-
val between the two myocardial ischemias was
more than 60 s, which indicated that the ECG
result was abnormal.

Observation indicators

To compare the positive detection rate of
arrhythmic coronary heart disease between
these two groups, and to compare the abnor-
mal detection results in the diagnosis such as
atrial premature beats in pairs, the early onset
of atrial premature beats, atrial bigeminy atrial
trigemini, premature ventricular beats in pairs,
early onset of premature ventricular beats, ven-
tricular bigeminy, ventricular trigemini, atrial
fibrillation, paroxysmal supraventricular tachy-
cardia, atrioventricular block, premature atrial
contraction, premature ventricular beats and
ventricular tachycardia etc.

Statistical analysis

The statistical analysis was done using SPSS
software version 20.0. The measurement data
were expressed as (X + s) and T tests were
employed to determine the differences between
the two groups, and the enumeration data were
examined using x? tests and expressed as [n
(%)]. A p value <0.05 was considered a signifi-
cant difference.
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Table 1. Comparison of the positive detection
rate of arrhythmic coronary heart disease

Number of Positive
Group positive patients detection
(cases) rate (%)
Experimental group 47 94%
Control group 40 80%
X2 4.33
P 0.04

Results

A comparison of the positive arrhythmic coro-
nary heart disease detection rates between
the two groups

Regarding the positive detection rate of arrhy-
thmic coronary heart disease, the experimen-
tal group was found to be significantly higher
(P<0.05). The results are shown in Table 1.

Comparison of arrhythmia detection between
these two groups

Table 2 shows that the detection rate of atrial
premature beats in pairs and ventricular bigem-
iny, ventricular trigemini in the experimental
group were significantly higher compared with
the control group (P<0.05), but no significant
differences in the detection rates of premature
atrial contraction between these two groups
was identified (P>0.05).

Moreover, the detection results of the prema-
ture ventricular beats in pairs and the ventri-
cular bigeminy and ventricular trigemini were
found to be in favor of the experimental group
(P<0.05). While no significant difference in pre-
mature ventricular contraction in two groups
was seen (P>0.05), as shown in Table 3.

Furthermore, significantly higher detection rat-
es of short-term supraventricular tachycardia
and atrioventricular block were observed in
the experimental group (P<0.05). The detection
rate of atrial fibrillation between these two
groups was not significantly different (P>0.05,
Table 4).

Next, we found no statistical difference in the
detection of atrial premature beats between
these two groups (P>0.05). In contrast, the
detection of ventricular premature beats and
ventricular tachycardia in the experimental gr-
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oup was significantly higher (P<0.05). See
Table 5.

Then we examined the detection of atrial
arrhythmia and ventricular arrhythmia and fo-
und that the experimental group was signifi-
cantly superior to the control group (P<0.05);
but no difference was identified in terms of
the sinus arrest between these two groups
(P>0.05), as shown in Table 6.

Discussion

Coronary heart disease is a particularly com-
mon cardiovascular disease in middle-aged
and elderly people. Due to coronary atheroscle-
rosis, the heart function of patients tends to
be abnormal. If the arterial plaque moves or
blocks the artery, it will cause myocardial infarc-
tion in patients, which seriously threatens the
life and health of patients [16, 17].

Arrhythmia is one of the most common mani-
festations of coronary heart disease. At pres-
ent, the diagnosis of arrhythmic coronary heart
disease is based on the patients’ arrhythmic
symptoms and ECG arrhythmia detection. The
electrocardiographic diagnosis of arrhythmic
coronary heart disease mainly includes con-
ventional ECG and dynamic ECG [18]. Given the
differences that exist, we undertook the pres-
ent study to explore the diagnostic effect of the
two types of ECG in patients with arrhy-
thmic coronary heart disease, by recruiting
patients with arrhythmic coronary heart dis-
ease as the study cohort.

Regarding the positive detection rate of arrhy-
thmic coronary heart disease, the experimen-
tal group (94%) was found to be significantly
higher (P=0.04). It shows that dynamic ECG
can monitor the patient’s condition more accu-
rately. Importantly, the authors found that the
detection rate of atrial premature beats in pairs
and ventricular bigeminy, ventricular trigemini
in the experimental group was significantly
higher compared with the control group (P<
0.05). Moreover, the detection results of pre-
mature ventricular beats in pairs and ventricu-
lar bigeminy, ventricular trigemini were found to
be in favor of the experimental group (P<0.05).
Furthermore, a significantly higher detection
rate of short-term supraventricular tachycardia
and atrioventricular block were observed in the
experimental group (P<0.05). Next, we found
that the detection of ventricular premature
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Table 2. Comparison of the arrhythmia detection between the two groups [n (%)]

premature atrial

atrial premature beats in

binary and triple atrial premature

Group contraction pair beats
Experimental group 13 (26.0) 12 (24.0) 20 (40.0)
Control group 11 (22.0) 4 (8.0) 9 (18.0)
X2 0.22 4.76 5.88

P 0.64 0.03 0.02

Table 3. Comparison of the arrhythmia detection between the two groups

premature ventricular ventricular premature beats ventricular bigeminy and ventricular

Group contraction in pair trigemini
Experimental group 2 (4.0) 7 (14.0) 6 (12.0)
Control group 3(6.0) 2 (4.0) 0 (0)
X2 0.21 4.89 5.88
P 0.65 0.03 0.01

Table 4. Comparison of the arrhythmia detection between the two

und that the experimental

groups group was significantly su-

Group short-term supravgntricular atrioventricular . a.tria_l ?;:(;";)g; the control group
tachycardia fibrillation . .

Experimental group 8 (16.0) 9 (18.0) 5 (10.0) However, there was no sig-

Control group 2(4.0) 4(8.0) nificant difference in the

S 4.00 0.12 detection of atrial prema-

P 0.046 0.730 ture beats, premature ven-

Table 5. Comparison of the arrhythmia detection between the two

tricular contractions, atrial
fibrillation, atrial premature
contraction, or sinus arrest

groups between these two group
atrial premature premature ventricular  ventricular (P>0.05). It highlights that

Group ) .
beats beats tachycardia the dynamic ECG can mo-
Experimental group 8 (16.0) 5 (10.0) 10 (20.0) nitor the clinical manifes-
Control group 7 (14.0) 0 (0) 3(6.0) tations of arrhythmia mo-
X2 0.08 5.26 4.33 re comprehensively and is
p 0.78 0.02 0.44 convenient for clinical treat-

Table 6. Comparison of the detection of arrhyth-
mia between these two groups

atrial entricular  sinus

Group arrhythmia arrhythmia arrest

Experimental group 12 (24.0) 11(22.0) 9(18.0)

Control group 4 (8.0) 3(6) 6 (12.0)
X2 4.76 5.32 0.71
P 0.03 0.02 0.4

beats and ventricular tachycardia in the experi-
mental group were significantly higher (P<0.05).

Then we examined the detection of atrial
arrhythmia and ventricular arrhythmia and fo-
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ment. Thamizhisai Periyas-
wamy et al. [19] put forward
that monitoring cardiac function by dynamic
ECG has positive significance for clinical treat-
ment and the prevention of heart disease. This
is assumed to be associated with the fact that
dynamic ECG can more comprehensively deter-
mine the clinical manifestations of arrhythmia
in these patients with coronary heart disease.

In conclusion, dynamic ECG has an incremental
value beyond conventional ECG, with regard to
its comprehensiveness, accuracy and low hum-
ber of errors. As a result, dynamic ECG has the
potential to be promoted in the clinical treat-
ment of patients with arrhythmic coronary
heart disease.

Am J Transl Res 2021;13(5):5697-5701



Comparing dynamic and conventional ECGs for atherosclerosis

Disclosure of conflict of interest

None

Addre
Room

ss correspondence to: Huiping Tong, ECG
of Functional Branch, No. 215 Hospital of

Shaanxi Nuclear Industry, Xianyang, China. Tel: +86-
020-38174099; E-mail: huiping__tong@163.com

References

(1]

(2]

5701

McAnulty JH. Arrhythmias in pregnancy. Cardiol
Clin 2012; 30: 425-34.

Kawada S, Chakraborty P, Roche L, Oechslin
EN, Silversides C, Wald RM, Downar E, Harris
L, Swan L, Alonso-Gonzalez R, Thorne S, Yama-
mura K, Nanthakumar K, Mondésert B, Khairy
P and Nair K. Role of amiodarone in the man-
agement of atrial arrhythmias in adult Fontan
patients. Heart 2020; [Epub ahead of print].
Kichloo A, Aljadah M, Vipparla N, Jamal S and
Kanjwal K. Pembrolizumab-induced myocardi-
tis leading to persistent atrial arrhythmias and
a cascade of complications: a therapeutic di-
lemma. Am J Ther 2020; [Epub ahead of print].
Tsai WC, Guo S, Olaopa MA, Field LJ, Yang J,
Shen C, Chang CP, Chen PS and Rubart M.
Complex arrhythmia syndrome in a knock-in
mouse model carrier of the N98S Calm1 muta-
tion. Circulation 2020; 142: 1937-1955.
Turagam MK, Musikantow D, Goldman ME,
Bassily-Marcus A, Chu E, Shivamurthy P, Lam-
pert J, Kawamura |, Bokhari M, Whang W, Bier
BA, Malick W, Hashemi H, Miller MA, Choudry
S, Pumill C, Ruiz-Maya T, Hadley M, Giustino G,
Koruth JS, Langan N, Sofi A, Dukkipati SR, Hal-
perin JL, Fuster V, Kohli-Seth R and Reddy VY.
Malignant arrhythmias in patients with COV-
ID-19: incidence, mechanisms, and outcomes.
Circ  Arrhythm Electrophysiol 2020; 13:
e008920.

Naranjo-Orellana J, Ruso-Alvarez JF and Rojo-
Alvarez JL. Comparison of omegawave device
and an ambulatory ECG for RR interval mea-
surement at rest. Int J Sports Med 2020;
[Epub ahead of print].

Ikeda T. Current use and future needs of non-
invasive ambulatory electrocardiogram moni-
toring. Intern Med 2021; 60: 9-14.

Sposato LA, Cipriano LE, Saposnik G, Ruiz Var-
gas E, Riccio PM and Hachinski V. Diagnosis of
atrial fibrillation after stroke and transient
ischaemic attack: a systematic review and
meta-analysis. Lancet Neurol 2015; 14: 377-
87.

Yi S, Cong L and Zhang Y. Clinical value of dy-
namic electrocardiogram in detecting myocar-
dial ischemia and arrhythmia in elderly pa-
tients with coronary heart disease. Minerva
Med 2020; [Epub ahead of print].

(10]

(11]

(12]

(13]

(14]

[15]

(16]

(17]

(18]

(19]

Darmoch F, Haddad T, Kabbash A, Yarmoham-
madi H, Al-Khadra Y and Alraies MC. Early re-
polarization found on routine electrocardio-
grams: risk and management. Ochsner J 2018;
18:110-111.

Gellert KS, Alonso A, Chen LY, Meyer ML, Soli-
man EZ, Suzuki T and Loehr LR. Association of
sleep apnea, diagnosed by self-reported physi-
cian diagnosis or hospital discharge codes,
with atrial fibrillation and ectopy using ambula-
tory electrocardiogram in the ARIC study. Circ
Arrhythm Electrophysiol 2020; 13: e007574.
Fredriksson T, Kemp Gudmundsdottir K, Fryk-
man V, Friberg L, Al-Khalili F, Engdahl J and
Svennberg E. Intermittent vs continuous elec-
trocardiogram event recording for detection of
atrial fibrillation-compliance and ease of use in
an ambulatory elderly population. Clin Cardiol
2020; 43: 355-362.

Eysenck W, Freemantle N and Sulke N. A ran-
domized trial evaluating the accuracy of AF de-
tection by four external ambulatory ECG moni-
tors compared to permanent pacemaker AF
detection. J Interv Card Electrophysiol 2020;
57: 361-369.

Li HZ and Boulanger P. A survey of heart anom-
aly detection using ambulatory electrocardio-
gram (ECG). Sensors (Basel) 2020; 20: 1461.
Jaswal A and Saxena A. Cell phone based ECG
monitoring: old wine in new bottle, or some-
thing better? Indian Pacing Electrophysiol J
2020; 20: 47-48.

Karunadas CP and Mathew C. Comparison of
arrhythmia detection by conventional Holter
and a novel ambulatory ECG system using
patch and android app, over 24 h period. Indi-
an Pacing Electrophysiol J 2020; 20: 49-53.
Lastre-Dominguez C, Shmaliy YS, Ibarra-Manz-
ano O, Munoz-Minjares J and Morales-Mendo-
za LJ. ECG signal denoising and features ex-
traction using unbiased FIR smoothing. Biom-
ed Res Int 2019; 2019: 2608547.

Kurisu S, Nitta K, Sumimoto Y, Ikenaga H, Ishi-
bashi K, Fukuda Y and Kihara Y. Effects of
deep inspiration on QRS axis, T-wave axis and
frontal QRS-T angle in the routine electrocar-
diogram. Heart Vessels 2019; 34: 1519-1523.
Periyaswamy T and Balasubramanian M. Am-
bulatory cardiac bio-signals: from mirage to
clinical reality through a decade of progress.
Int J Med Inform 2019; 130: 103928.

Am J Transl Res 2021;13(5):5697-5701


mailto:huiping__tong@163.com

