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Relationship between change of dynamic electrocardiogram and coronary artery disease
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Abstract: Objective: To explore diagnostic value of dynamic electrocardiogram (DCG) on coronary artery disease. Methods: A total of 100 inpatients with “angina pectoris” history from our hospital were enrolled and received 24h DCG measurement. The DCG examination results were compared with those of coronary angiography (CAG) and analyzed then. Results: Among the 100 patients, there were 85 patients with positive DCG, including 70 cases with positive CAG and 15 cases with negative CAG; and 15 patients with normal (negative) DCG, including 10 cases with negative CAG and five cases with positive CAG. With CAG as golden standard, sensitivity, specificity, positive predictive value (accuracy) and negative predictive value of DCG in diagnosis of coronary heart disease were 93.3%, 40.0%, 82.4% and 66.7% respectively. Partial patients had “angina pectoris”, no stenosis in CAG but there’s slow blood flow. Conclusion: Dynamic electrocardiography is one of important measuring methods diagnosing coronary heart disease. It is simple, practical, safe, economic and appropriate for wide application in clinic, but its specificity is just 40.0%, so coronary heart disease cannot be excluded in negative patients. 
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摘要:目的：探讨动态心电图诊断冠状动脉病变的价值。方法：选择我院有“心绞痛”史住院患者100例，行24h动态心电图检查，并与冠状动脉造影结果进行对比分析。结果：100例患者中，动态心电图阳性85例患者中，冠脉造影阳性70例，冠脉造影阴性15例；15例动态心电图正常者，其中冠脉造影阴性10例，冠脉造影阳性5例，以冠脉造影为金标准, 动态心电图诊断冠心病的敏感性为93.3% 特异性为40.0% ,阳性预测值（准确性）为82.4%,阴性预测值为 66.7%。部分病人有“心绞痛”，冠脉造影无狭窄，但有慢血流。结论：动态心电图是诊断冠心病的重要检查方法之一，它简单、实用、安全、经济，适合临床广泛应用，但特异性仅40.0%，阴性者不能排除冠心病。
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Along with coronary angiography (CAG) develops, resting electrocardiogram (ECG) gradually shows some limitations in clinical application. Dynamic electrocardiography (DCG) is a fast, simple, economic and noninvasive diagnostic method for coronary heart disease (CHD) in clinic. DCG can long time continuously and dynamically observe, has more advantage than resting ECG. The present study explored diagnostic value of DCG on CHD through compared examination results of DCG and CAG in patients suspected CHD

1. Data and methods

1.1 General data

A total of 100 patients with “angina pectoris” history in our hospital from Jan 2009 to Dec 2011 were enrolled, including 67 males and 33 females with age 38~75 (median 52) years. Exclusion standards were as following: patients with secondary ST-T change, temporary or permanent left and right bundle branch block, pre-excitation syndrome, early repolarization syndrome, ventricular hypertrophy, valvular heart disease, myocardial diseases, and congenital heart disease and after pacemaker implantation etc. 

1.2 Methods

After admission, all patients received routine preoperative measurements. Large-scale C-arm DSA machine (American GE type 3100) was used to perform CAG. CAG was performed through radial or femoral artery path；patients were projected in multiple angles using routine method； judgment criterion was visual method and coronary artery stenosis ≥50% was diagnosed as positive CAG. Single vessel coronary disease is only one major vessel involved or complicated lesions in minor branches of other major vessels (diameter≤2mm). American DMS V12 Holter instrument was used to record, examination results of DCG and CAG in all patients were compared and analyzed, including ST segment elevation or depression extent, low and flat, two-way, inverted T wave etc. 

1.3 Statistical methods

SPSS 13.0 software was used to perform statistical analysis. Numeration data were expressed as percentage and its comparison was performed using chi-square test. Spearman rank correlation analysis was used to perform correlation test. P<0.05 was regard as possessing significant difference. 
2. Results

2.1 Comparison of examination results between DCG and CAG

    There were 85 cases with ST-T change in DCG and 15 cases with normal DCG. Relationship between ST-T change in DCG and number of diseased coronary vessels of CAG was shown in table 1. 

Table 1 Comparison of examination results between DCG and CAG
	DCG
	Number of diseased coronary vessels
	Positive ratio (%)

	
	No stenosis 

n (%)
	Single branch lesion n (%)
	Double- branch lesion n (%)
	Triple- branch lesion n (%)
	

	DCG(+)85
	15(17.6)
	48(56.5)
	12(14.1)
	10(11.8)
	82.2

	DCG(-)15
	10(66.7)
	1(6.7)
	1(6.7)
	3(20.0)
	33.4


Note: DCG: dynamic electrocardiogram, CAG: coronary angiography. Similarly hereinafter.
2.2 Correlation of examination results between DCG and CAG

Spearman rank correlation analysis was used to perform correlation test between DCG and CAG. It indicated that positive change of DCG was significantly correlated with CAG positive results (r=0.84, P<0.01). 

2.3 Value of DCG diagnosing CHD

    There were 85 cases with ST-T change in DCG and 15 cases with normal DCG; 70 cases with positive CAG and 15 cases with negative CAG (three cases with slow blood flow). They were shown in table 2. With CAG as golden standard, sensitivity (true positive/true positive + false negative) was 93.3%, specificity (true negative/true negative + false positive) was 40.0%, positive predictive value (accuracy, true positive/true positive + false positive) was 82.4% and negative predictive value (true negative/true negative + false negative) was 66.7% for DCG  diagnosing CHD. 
Table 2 Comparison of examination results between DCG and CAG
	DCG
	CAG(+)
	CAG(-)

	DCG(+) 85
	70
	15

	DCG(-) 15
	5
	10


3. Discussion

Compared with resting ECG, DCG is a noninvasive diagnostic method with higher accuracy rate for CHD now. A great quantity of researches thought that DCG was the most frequently used method of initial measurement [1] for patients suspected of CHD. In a meta-analysis including 19 DCG research centers and analyzing 3 721 female patients, it’s found that sensitivity and specificity were 61% and 70% respectively for DCG diagnosing CHD, while its ranges were wide of 27%~91% and 46~86% respectively [2]. Of course, changes of ischemic indexes in multi-vessel coronary disease were more significant than those of single-vessel coronary disease [3]. 

In our study, sensitivity and positive predictive value (accuracy) were 93.3% and 82.4% respectively for DCG diagnosing CHD; and found that some patients had angina pectoris symptoms and ECG changes, but without coronary stenosis found in CAG, which may be related with microvascular disease, namely so-called X syndrome. In patients with X syndrome, although there is no coronary artery stenosis beneath epicardium, yet blood flow reserve of coronary artery  decreases [4]. In the present study, there were 15 cases with negative CAG, in which there were three cases with slow blood flow, who may belong to this condition, and it may be cause of chest pain onset in these patients；It’s also found that ECG didn’t change in some patients, but there were triple-vessel coronary disease in CAG, which may be related with electric vector equilibrium. ECG ST-T change may occur in some female patients, mainly in precordial leads, not consistent with CAG, which may be of functional ST-T change related with endocrine, body position and emotion. 

Though chest pain is not an evidence diagnosing CHD, if there is ST-T change and chest pain, its value of diagnosing CHD is higher than those with only ST-T change. The sensitivity to pain decreases in aged patients, especially in those with diabetes mellitus, so value of chest pain decreases in these patients. 

Modern research find that there may be soft plaques that cannot be found by CAG in some CAG “normal” patients, and these lesions can be found by optics cohere tomography (OCT) or intravascular ultrasound imaging (IVUS). Besides, CAG is difficult to find lesions with stenosis  less than 40% cross-sectional area [5], but in these condition if vascular spasm occurs, it may cause angina pectoris symptoms.

Kronander H et al [6] thought that ECG stress test reflected blood flow reserve condition of coronary artery while static ECG just reflected coronary artery blood supply state. Therefore, DCG monitoring and ECG stress test can be combined to diagnose CHD when necessary [7]. 

In summary, DCG is a simple, safe and economic diagnostic method diagnosing CHD, superior to static ECG, but it also has limitations and its specificity is lower, should be combined with clinical condition, and CAG or other specific measurements to diagnose CHD when necessary. 
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