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INTRODUCTION
Since its introduction, the electrocardiography (ECG) has become 

the most commonly performed cardiac diagnostic procedure and a fun-
damental tool of clinical practice.1,2 It is indispensable for the diagnosis 
and prompt treatment of patients with acute coronary syndromes and 
is an accurate, noninvasive tool for diagnosing cardiac conduction dis-
turbances and arrhythmias. Proper, standard ECG leads placement is 
essential in providing accurate information from the recordings. Modi-
fied limb leads placement on the torso has the important advantages 
of ease and speed of application, particularly in emergent situations 
and has become commonplace. However, modified limb placement 
was reported to have unwanted abnormal ECG findings.3 Clinically 
significant abnormal ECG findings due to this modified, non-standard 
limb placement are illustrated by two cases.

CASE REPORT
ECG Illustration 1. A 74-year-old patient with known severe isch-

emic cardiomyopathy was admitted for congestive heart failure and 
atrial fibrillation with type 2 myocardial ischemia. The initial 12-lead 
ECG (Figure 1A) was obtained with limb leads placed on the torso 
position and reported as “ST elevation and possible acute inferior wall 
myocardial infarction (MI)”. Repeat ECG with limb leads placed in 
standard, distal limb positions showed resolution of “ST elevation” in 
the inferior leads (Figure 1B).

Figure 1A. ECG Illustration 1 with torso limb leads placement showed ST 
elevation in leads III, mimicking acute MI.

Figure 1B. ECG Illustration 1 with standard limb leads placement showed no 
ST elevation in lead III.

ECG Illustration 2. This ECG (Figure 2A) with torso limb leads 
placement was obtained in a 76-year-old patient which showed the 
presence of a Q wave in lead aVL suggestive of an old lateral wall MI. 
When the limb leads were moved from torso position to standard 
distal limb positions, a repeat ECG (Figure 2B) showed resolution of 
Q waves in lead aVL.

Figure 2A. ECG Illustration 2 with torso limb leads placement showed Q 
waves in lead aVL, suggestive of prior lateral MI.

Figure 2B. ECG Illustration 2 with standard limb leads placement showed 
normal QRS morphology in lead aVL.

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial No Derivatives (by-nc-nd) License. (CC-BY-NC-ND 4.0: https://creativecommons.
org/licenses/by-nc-nd/4.0/)



KANSAS JOURNAL of  M E D I C I N E

230

DISCUSSION
Because of its broad applicability, the accurate recording and 

precise interpretation of the ECG is critical. The establishment of, and 
adherence to, professionally developed and endorsed evidence-based 
standards for all phases of the ECG procedure is an important step in 
ensuring the high level of precision required and expected by clinicians 
and their patients.4,5 The standard 12-lead ECG consists of three limb 
leads (leads I, II, and III), three augmented limb leads (leads aVR, aVL, 
and aVF), and six precordial leads (V1 through V6).4

Historically, limb lead electrodes have been attached at the wrists 
and the ankles with the patient in the supine position. For routine 
12-lead recording, the American Heart Association (AHA) statement 
of 1975 recommended placement of the four limb lead electrodes on 
the arms and legs distal to the shoulder and hips,4 and not necessar-
ily on the wrists and ankles. Different placement of lead electrodes on 
the limbs can alter the ECG.6 Clinically, recording of the ECG from 
the upper arm rather than from the wrist to reduce motion artifact has 
become popular and is facilitated by the development of disposable 
tab electrodes. However, it affects ECG voltages and durations, most 
importantly in the limb leads. 

Noise from motion of the arms and legs during ambulatory and exer-
cise ECG can be reduced by placement of the limb leads on the torso 
position. This is described as the Mason-Likar lead position, in which 
the arm electrodes are placed in the infraclavicular fossae medial to the 
deltoid insertions and the left leg electrode is placed midway between 
the costal margin and iliac crest in the left anterior axillary line.7 Torso 
limb leads placement sometimes is used to reduce motion artifact 
during recording in infants. This modified lead placement may affect 
QRS morphology more than repolarization compared with standard 
ECG, including false-negative and false-positive infarct criteria.3,6,8

The torso limb leads placement is a very common practice. This non-
standard modification has the important advantages of ease and speed 
of application, especially in an emergency. The limb movement artifact 
also is reduced. This application was promoted by ECG manufacturers 
with diagram of such limb lead positions posted on their ECG machines 
(Figure 3). Present ECG illustrations showed that clinically significant 
ECG findings could be observed with the modified leads placement. 
Such abnormalities could lead to unnecessary investigations, proce-
dures, and worries for the patients. Thus, ECGs recorded with torso 
placement of the extremity electrodes cannot be considered equivalent 
to standard ECG for all purposes and should not be used interchange-
ably with standard ECGs for serial comparison, according to guideline 
recommendations,4,5 with exception for situations that torso limb lead 
placement may be appropriate. In the latter situation, these ECGs 
should be marked with “torso limb leads position” to alert the clini-
cian to its limitations and repeat ECG with standard lead position is 
warranted for confirmation when abnormal findings are encountered.

        CLINICAL IMPLICATIONS OF ECG LEAD PLACEMENT 
          continued.

Figure 3. Diagram of ECG leads placement posted on a commercial ECG 
machine. 

CONCLUSIONS
In summary, the ECG is the most widely used cardiac diagnostic tool 

in the clinical practice. Standard lead electrode placement according 
to guideline recommendations5 should be observed closely to avoid 
abnormal findings which might lead to further, unnecessary testing, 
or procedures and worries for patients. All ECG with torso limb lead 
placement during exercise testing, urgent acquisition, or in other 
appropriate situations should be marked as such to alert clinician of its 
limitation. When abnormal findings are encountered, ECG with stan-
dard lead placement should be repeated for confirmation.
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