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초록

비 ST분절 상승형 급성 관동맥 증후군에 있어 
유도 aVR의 임상적 의의에 대한 연구

하 성 일

지도교수 : 고 영 엽

내과학,

조선대학교 대학원

(목적) 급성 관동맥 증후군은 비 ST분절 상승형 급성 관동맥 증후군, ST분절 상

승형 심근경색으로 크게 나눠 볼 수 있는데, 치료는 둘 사이에 큰 차이를 보인다. 

즉 빠른 재관류술의 필요 유무를 결정하는 것이 중요하며 12유도 심전도가 이러한 

진단의 첫걸음이다. 그런데 12유도 중 유독 유도 aVR의 중요성이 간과되어 왔지

만 근래에는 관상동맥 질환의 중증도와 관련하여 그 중요성이 대두되고 있다. 따라

서 본 연구에서는 비ST분절 상승형 급성 관동맥 증후군 환자에서 관상동맥 질환의 

중증도의 예측과 관련한 유도 aVR의 임상적 의의에 대해 연구하고자 하였다.

(방법) 2007년 1월부터 2010년 3월까지 조선대학교 병원에 내원하여 비ST분절 

상승형 급성 관동맥 증후군의 진단기준을 만족하는 352명의 환자를 대상으로 분석

을 실시하였다. 12유도 심전도상 의미있는 유도 aVR의 ST분절 상승은 TP 분절을 

기준으로 0.5mm 이상인 경우로 정의하였다. 관상동맥 조영술 결과상 임상적으로 

의미 있는 협착 소견은 협착 주변의 정상 혈관 직경과 비교하여 직경이 50%이상 

좁아져 있는 것으로 정의하였으며 병변의 위치 및 갯수에 따라 각각 1혈관 질환, 

2혈관 질환, 3혈관 질환으로 구분하였고, 좌주간부에 의미 있는 협착이 있는 경우
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에는 1혈관, 2혈관, 3혈관 질환의 동반 여부에 관계없이 좌주간부 병변으로 구분하

였다. 유도 aVR의 ST분절 상승 여부에 따라 2군으로 나누어 유도 aVR의 상승 여

부에 따른 환자의 임상적 데이터 및 관상동맥 조영술 결과와의 관계에 대해 후향

적인 방법으로 분석하였다. 

(결과) 352명의 비ST분절 상승형 급성 관동맥 증후군 환자 중 유도 aVR에서 ST

분절이 상승한 경우는 총 21명이었다. 유도 aVR에서 ST분절 상승군 및 비상승군 

사이에 연령 및 성별간 차이는 없었다. 또한 양군간에 고혈압, 당뇨병, 고지혈증 및 

흡연 등의 심혈관계 위험인자의 차이도 없었다. 유도 aVR에서 ST분절이 상승한 

군에서 비ST분절 상승형 심근경색의 빈도가 더 높았으며, ST분절 상승이 없는 군

에서는 불안정형 협심증의 빈도가 더 높았다. 유도 aVR의 ST분절 상승군에서 관

상동맥 우회술을 시행하도록 한 경우가 더 많았지만 양군간에 관상동맥 중재술을 

시행한 빈도에서는 차이를 보이지 않았다. 관상동맥조영술 결과를 가지고 비교해 

볼 때, 유도 aVR의 ST분절 상승군에서 좌주간부 병변의 빈도가 더 높았으며 이는 

통계적으로 유의하였다. 

(결론) 본 연구에서는 비 ST분절 상승형 급성 관동맥 증후군 환자에서 내원 당시 

심전도상 유도 aVR의 ST분절 상승 여부가 비 ST분절 상승형 심근경색 및 좌주간

부 병변의 위험성이 있음을 예측하는데 의의가 있음을 보여주었다. 비록 실제 임상

에서 심전도상 유도 aVR을 무시하는 경우가 있지만 기존의 연구 및 본 연구를 통

해서 보면 유도 aVR은 비 ST분절 상승형 급성 관동맥 증후군과 관련하여서 많은 

임상적 의의를 가지고 있기 때문에 그 중요성 및 유용성을 알고 실제로 간과하지 

말아야 할 것이다.

핵심 단어 : 비 ST분절 상승형 급성 관동맥 증후군, 유도 aVR
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I. Introduction

 Patients with non-ST segment elevation acute coronary 

syndrome(NSTE-ACS) comprise a heterogenous group with a variable 

prognosis1). The admission electrocardiogram(ECG) plays a pivotal role in 

early risk stratification
1-2), which is a critical step in the effective management 

of these patients. Previous studies have demonstrated that even minor ST 

depression(≥0.5mm) on the admission ECG is a powerful adverse 

prognosticator that warrants aggressive medical therapies and early invasive 

management3-7). Accordingly, current practice guidelines recognize ST 

depression as an important high-risk feature1). Because lead aVR is 

considered to provide reciprocal information from the left lateral leads on the 

ECG, it is often ignored in clinical practice8). Several single-center studies 

have shown that compared to ST depression in other leads, ST elevation in 

lead aVR is a better predictor of adverse events in patients with 

NSTE-ACS9-10). It has been also suggested that ST elevation in lead aVR is a 

useful indicator of left main or 3-vessel disease(LM/3VD), thereby guiding the 

appropriate choice of initial antithrombotic therapies and the triage of these 

high-risk patients who may require urgent surgical revascularization11-13).

 In this study, we compared the clinical variables of patients with ST 

elevation in lead aVR on admission ECG with those of patients without it to 

confirm the clinical significance of lead aVR in patients with NSTE-ACS. 
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II. Methods

1. Patients

 We retrospectively studied 352 consecutive patients who were admitted to 

Chosun University Hospital between January 2007 and to March 2010 and 

fulfilled the following the criteria of NSTE-ACS: (1) Unstable angina was 

defined as chest pain which occurred within 1 month, during rest or with 

increased severity and without elevation of cardiac enzyme or transient 

elevation within 3 times of upper normal limit. (2) Non-ST segment elevation 

myocardial infarction(NSTEMI) was defined as chest pain lasting more 30 

minutes accompanied by elevated cardiac enzyme over 3 times of upper 

normal limit(Analyzed with Cobas®, Roche Diagnostics, Indianapolis, IN, USA) 

but without ST segment elevation in leads other than lead aVR.

2. Electrocardiogram

 A 12-lead electrocardiogram was recorded on admission at a paper speed 

of 25mm/s and an amplification of 10mm/mV. ST-segment shifts were 

measured 20ms after the J point for ST-segment elevation using the 

preceding TP segment as a baseline14). Because ST segment elevation in 

lead aVR of only 0.5mm has been related to poor outcomes in NSTE-ACS14), 

ST segment elevation of ≥0.5mm in lead aVR was defined as being clinically 

significant. 

3. Coronary angiography

 All patients underwent coronary angiography. A stenosis was considered 

significant when the reduction in diameter in any projection was equal to or 

greater than 50% of the adjacent normal diameter of left main coronary 

artery(LMCA) or equal to or greater than 50% of the adjacent normal diameter 

of other major epicardial coronary arteries. Subjects were classified as having 
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left main coronary artery disease, one, two or three-vessel disease. Any 

patient who had significant stenosis in left main coronary artery was 

considered as having left main coronary artery disease even if he or she had 

concomitant one, two or three vessel diseases.

4. Statistical Analysis

 Statistical analysis was performed using a commercially available computer 

program(SPSS 12.0 for Windows, SPSS Inc. Chicago, IL, US). The variables 

were presented as means±SDs for continuous data and as proportions for 

categorical data. Continuous variables with normal distribution were analyzed 

by Student t-test. Categorical parameters were analyzed by Chi-square or 

Fisher’s exact test whichever appropriate. Two-sided p values < 0.05 were 

considered significant. 
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III. Results

1. Demographic characteristics of the study patients

 The baseline demographic characteristics of the patients are shown in Table 

1. ST elevation in lead aVR was present 21 patients(6.0%). The mean age of 

lead aVR(-) group was 63.2 ± 10.9 years-old and that of lead aVR(+) group 

was 64.0 ± 10.8 years-old. The presence of lead ST segment elevation in 

lead aVR was not associated with age, major cardiovascular risk 

factors(hypertension, diabetes, hyperlipidemia and smoking) and gender

(P > 0.05).

2. Clinical characteristics of the study patients

 The clinical characteristics of the patients are shown in Table 2. Patients 

with elevated ST segment In lead aVR had a higher prevalence of NSTEMI(P 

< 0.001). But, patients without elevated ST segment in lead aVR had a higher 

prevalence of UA(P < 0.001). Lead aVR positivity was associated with higher 

systolic blood pressure(P < 0.05), otherwise there was no differences in 

diastolic blood pressure, heart rate and ejection fraction between two 

groups(P > 0.05, respectively). There was no difference in prevalence of 

patients who had undergone percutaneous coronary intervention(PCI) between 

two groups. In contrast, the prevalence of patients who had been 

recommended to undergo coronary bypass surgery was significantly higher in  

lead aVR(+) group than in lead aVR(-) group(P < 0.01)

 

3. Coronary angiographic characteristics of patients

 0 vessel disease was observed 28.7% of the patients; 1 vessel disease, in 

24.4%; 2 vessel disease, in 17.6%; 3 vessel disease, in 25.9%; and LM 

disease, in 3.4%. Whereas 0 vessel disease was more prevalent in the lead 

aVR(-) group, left main disease was more prevalent in the lead aVR(+) 
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group, which was statistically significant(Table 3).



- 6 -

IV. Discussion

 ECG is a valuable noninvasive diagnostic method for detection of 

NSTE-ACS. In addition, it has a important role in the management of 

NSTE-ACS such as emergent percutaneous coronary intervention or coronary 

bypass surgery
15). In NSTE-ACS, acute myocardial infarction from critical left 

main stenosis has very high mortality even after early rapid medical treatment 

and needs percutaneous coronary intervention or coronary bypass surgery16). 

The ability to predict the culprit lesion by interpreting ECG prudently is very 

important in the NSTE-ACS, especially in acute left main myocardial 

infarction. 

 Many clinical practitioner learn and interpret the ECG, but unfortunately, lead 

aVR has been largely ignored by electrocardiographers until recent years17). 

This was partly because of the belief that lead aVR reflected reciprocal 

changes in the lateral part of the heart derivations(aVL, V5, and V6)8).

Gorgels and Colleagues18) reported that ST elevation in lead aVR indicated 

left main coronary artery lesion or 3-vessel disease in patients with unstable 

angina pectoris. Similarly, Barrabes and colleagues reported that an ST 

elevation of 1mm or greater indicated left main coronary artery lesion or 

3-vessel disease in patients with NSTEMI8).

 In our study, the prevalence of NSTEMI was higher in patients with 

NSTE-ACS in whom ST segment in lead aVR were elevated. It means that 

the clinicians should not miss ST segment elevation in lead aVR when 

interpreting ECG in patients with NSTE-ACS. By Choi's case report in 200919), 

there was critical left main coronary artery disease which was treated with 

drug-eluting stent in patients with NSTEMI in whom ST segment in lead aVR 

was elevated. Therefore, the ECG of patients with NSTE-ACS should be 

interpreted carefully about lead aVR, as shown by our study and by above 

case report. Overall, If there is lead aVR ST segment elevation in patients 
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with NSTE-ACS, we can predict that the patients may have NSTEMI before 

the result of cardiac enzyme comes out and manage them with early and 

appropriate therapy.

 By Rostoff's study performed in 150 patients with acute coronary syndrome 

comparing the relationship between elevation in lead aVR and left main 

stenosis, ST segment elevation in lead aVR was 69.6% in left main stenosis 

than in other coronary lesion which showed only 34.6%18). Left main disease 

had a higher prevalence in patients with ST segment elevation in lead aVR in 

our study, which result is consistent with that of previous studies and means 

that if there is lead aVR ST segment elevation in the ECG of patient with 

NSTE-ACS, we can predict early the patient may have left main disease 

before performing coronary angiography and plan how to perform PCI. In 

critically ill patients with NSTE-ACS in whom ST segment of lead aVR is 

elevated, it is evident that clinicians should have emergent coronary 

angiography because of the possibility of severe left main disease. 

 The prevalence of patients who had been recommended to undergo 

coronary bypass surgery was significantly higher in  lead aVR(+) group than 

in lead aVR(-) group. That means ST segment elevation in lead aVR predicts  

severe coronary artery diseases that require surgical revascularization than 

percutaneous coronary intervention.

 The possible mechanism of ST segment elevation in lead aVR is in the 

basal part of the interventricular septum in the left main stenosis. The 

relationship between acute myocardial infarction from left main stenosis and 

elevation of lead aVR is decided by whether the origin of septal branch 

supplying blood to the basal part of the interventricular septum is in the left 

main coronary artery or not, that is, if the basal part of the interventricular 

septum develops ischemia because blood supply disorder in septal branch 

occurs due to left main stenosis, ST segment elevation in lead aVR is 
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observed in the ECG
8).

 By Pahm's study, most of 35 ECG interpreters who were requested to 

interpret the ECG in which the lead aVR was omitted or measured incorrectly,  

didn't pay attention to the lead aVR29).  Many physicians in our hospital didn't 

know clinical significance of lead aVR. In addition, they even didn't pay 

attention to lead aVR same as the result of Pahm’s study. 
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V. Conclusion

 Our study suggests that ST segment elevation in lead aVR on admission are 

useful for predicting the risk of NSTEMI and left main disease in patients with 

NSTE-ACS. Although Lead aVR in the interpretation of ECG is often ignored 

in real clinical practice, it has many clinically diagnostic informations. In 

addition to NSTE-ACS, lead aVR can be used to diagnose acute pericarditis, 

tricyclic antidepressant poisoning, preexcitation syndrome-related narrow 

complex tachycardia20). We should know the usefulness and importance of 

lead aVR in the clinical practice and should not consider it as a forgotten 

lead. 

 In conclusion, our study is intended to report the clinical significance of 

lead aVR in the NSTEM-ACS and not to ignore it when interpreting ECG in 

these patients.



- 10 -

References

1)  Braunwald E, Antman EM, Beasley JW, et al. ACC/AHA 2002 guideline 

    update for the management of patients with unstable angina and non-ST 

    segment elevation myocardial infarction: a report of the ACC/AHA Task 

    Force on Practice Guidelines(Committee on the Management of Patients 

    with Unstable Angina). Circulation 2002;106:1883-1890.

2)  Antman EM, Anbe DT, Armstrong PW, et al. ACC/AHA guidelines for the 

    management of patients with ST-elevation myocardial infarction-executive 

    summary: a report of the American College of Cardiology/American Heart 

    Association Task Force on Practice Guidelines(Writing Committee to 

    Revise the 1999 Guidelines for the Management of Patients with Acute 

    Myocardial infarction). Circulation 2004;110:588-636.

3)  Hyde TA, French JK, Wong CK, et al. Four-year survival of patients with 

    acute coronary syndromes without ST-segment elevation and prognostic 

    significance of 0.5-mm ST-segment depression. 

    Am J Cardiol 1999;84:379-385.

4)  Cannon CP, McCabe CH, Stone PH, et al. The electrocardiogram 

    predicts one-year outcome of patients with unstable angina and non-Q 

    wave myocardial infarction: results of the TIMI III Registry ECG ancillary 

    substudy. J Am Coll Cardiol 1997;30:133-140.

5)  Diderholm E, Andrén B, Frostfeldt G, et al. ST depression in ECG at 

    entry indicates severe coronary lesions and large benefits of an early 

    invasive treatment strategy in unstable coronary artery disease. 

    Eur Heart J 2002;23:41-49.

6)  Sovonitto S, Ardissino D, Granger CB et al. Prognostic value of the 

    admission electrocardiogram in acute coronary syndrome. 

    JAMA 1999;281:707-713



- 11 -

7)  Yan AT, Yan Rt, Tan M, et al. ST-segment depression in non-ST 

    elevation acute coronary syndromes: quantaitative analysis may not 

    provide incremental prognostic value beyond comprehensive risk 

    stratification. Am Heart J 2006;152:270-276.

8)  Gorgels AP, Engelen DJ, Wellens HJ. Lead aVR, a mostly ignored but 

    very valuable lead in clinical electrocardiography. 

    J Am Coll Cardiol 2001;38:1355-1356.

9)  Barrabes JA, Figueras J, Moure C, Cortadellas J, Soler-Soler J.

    Prognostic value of lead aVR in patients with a first non–ST-segment

    elevation acute myocardial infarction. Circulation 2003;108:814.

10) Kosuge M, Kimura K, Ishikawa T, et al. Combined prognostic utility of ST 

    segment in lead aVR and troponin T on admission in non-ST segment 

    elevation acute coronary syndromes. Am J Cardiol 2006;97:334-339.

11) Gorgels AP, Vas MA, Mulleneers R, et al. Value of the electrocardiogram 

    in diagnosing the number of severely narrowed coronary arteries in rest 

    angina pectoris. Am J Cardiol 1993;72:999-1003.

12) Kosuge M, Kimura K, Ishikawa T, et al. Predictors of left main or 

    three-vessel disease in patients who have acute coronary syndromes 

    with non-ST segment elevaion. Am J Cardiol 2005;95:1366-1369.

13) Gaitonde RS, Sharma N. Ali-Hasan S, et al. Prediction of significant left 

    main coronary artery stenosis by the 12-lead electrocardiogram in 

    patients with rest angina pectoris and the withholding of clopidogrel 

    therapy. Am J Cardiol 2003;92:846-848.

14) Cohen M, Hawkins L, Greeberg S, Fuster V. Usefulness of ST-segment 

    changes in ≥2leads on the emergency room electrocardiogram in either 

    unstable angina pectoris or non-Q wave myocardial infarction in 

    predicting outcome. Am J Cardiol 1991;67:1368-1373.



- 12 -

15) Bitigen A, Karavelioglu Y, Kaynak E, Yilmaz MB. A case of myocardial

    infarction due to acute left main coronary artery occlusion presenting 

    with peculiar electrocardiographic changes. 

    Int J Cardiovasc Imaging 22:343-347, 2006

16) Yi MZ, Lee SW, Lee SH, Park CB, Kim SD, Han SY, Kim YH, Lee CW, 

    Hong MK, Kim JJ, Park SW, Park SJ. Early and late clinical outcomes 

    after promary stenting of the unprotected left main coronary artery 

    stenosis in the setting of acute myocardial infarction. 

    Korean J Med 67:249-254, 2004

17) N. Aygul et al. Value of lead aVR in predicting acute occlusion of 

    proximal left anterior descending coronary artery and in-hospital outcome 

    in ST-elevation myocardial infarction: an electrocardiographic predictor of 

    poor prognosis. Journal of electrocardiology. 41(2008):335-341

18) Rostoff P, Piwowarska W, Konduracka E, Libionka A, 

    Bobrowska-Juszczuk M, Stopyra K, Gackowski A, Kubinyi A, Nessler B, 

    Mroczek-Czernecka D. Value of lead aVR in the detection of significant 

    left main coronary artery stenosis in acute coronary syndrome. 

    Kardiol Pol 62:128-135, 2005.

19) Pahlm US, Pahlm O, Wagner GS. The standard 11-lead ECG: neglect

    of lead aVR in the classical limb lead display. 

    J Electrocardiol 29(Suppl):270-274, 1996

20) Williamson K. Electrocardiographic applications of lead aVR. 

    Am J Emerg Med 24:864-874, 2006



- 13 -

aVR(+)

(n = 21)

aVR(-)

(n = 331)
p-value

Age 64.0 ± 10.8 63.2 ± 10.9 p > 0.05

Male 13(61.9%) 201(60.7%) p > 0.05

Female 8(38.1%) 130(39.3%) p > 0.05

Hypertension 15(71.4%) 158(47.7%) p > 0.05

Hyperlipidemia 7(33.3%) 63(19.0%) p > 0.05

Diabetes 8(38.1%) 95(28.7%) p > 0.05

Smoking 8(38.1%) 133(40.2%) p > 0.05

Table 1. Demographic characteristics of the study patients
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aVR(+)

(n= 21)

aVR(-)

(n= 331)
p-value

Unstable angina  5(23.8%) 256(77.3%) p < 0.001

NSTEMI 16(76.2%)  75(22.7%) p < 0.001

PCI  9(42.9%) 152(45.9%) p > 0.05

CABG  6(28.6%)  20( 6.0%) p < 0.01

SBP(mmHg) 134.8 ± 25.2 125.6 ± 19.3 p < 0.05

DBP(mmHg) 82.9 ± 15.9 77.4 ± 11.4 p > 0.05

HR(/min) 83.1 ± 19.2 75.1 ± 13.3 p > 0.05

EF 59.1 ± 10.0 63.6 ± 10.4 p > 0.05

Table 2. Clinical characteristics of the study patients

SBP = systolic blood pressure, DBP = diastolic blood pressure, HR = heart rate, 

EF = ejection fraction, PCI = percutaneous coronary intervention, CABG = coronary artery bypass 

graft
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aVR(+)

(n= 21)

aVR(-)

(n= 331)
p-value

0 vessel disease 0( 0.0%) 101(30.5%) p < 0.01

1 vessel disease 6(28.6%)  80(24.2%) p > 0.05

2 vessel disease 3(14.3%)  59(17.8%) p > 0.05

3 vessel disease 8(38.1%)  83(25.1%) p > 0.05

Left main disease 4(19.0%)   8( 2.4%) p < 0.01

Table 3. Coronary angiographic characteristics of patients
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