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EMPATHIZE - Understanding the Clinical and Learning Need
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Accurate
Interpretation

Objective:
Recognize how proper ECG lead
placement and understanding of the
Einthoven’s triangle are essential for
accurate cardiac diagnosis.

Correct placement yields
reliable ECG results for
diagnosis.
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ECG Lead Placement

Misdiagnosis

Proper placement ensures
accurate ECG interpretation
and diagnosis.

Incorrect placement leads to
potential misdiagnosis of
heart issues.
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15 B Missed Diagnoses

Improper placement may

o o T & & : result in missed critical heart
? conditions.




Fundamental Concept: The Basis of ECG Recording

* The heart’s electrical activity spreads
through the body fluids and is detected by
surface electrodes placed on specific body

sites.

 Each lead records the difference in electrical

potential between two or more electrodes.

e The direction of current flow relative to the
electrode determines whether the ECG tracing

is positive or negative.
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DEFINE - Identifying the Problem O

Problem Statement:
How to overcome challenges

How might we ensure accurate recording of cardiac in ECG interpretation?
electrical activity by properly understanding and
applying the concept of Einthoven’s triangle, lead
systems, and correct electrode color placement?
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 Understand Einthoven's Triangle Master Standard Limb Leads

\

Recognize lead positions for
accurate heart view

Learn the geometry to avoid
misinterpretation

|dentify Color Codes

Use color coding to prevent
polarity confusion



IDEATE - Leads & colour coding system

v3
va
V5
vé

Red
Yellow
Green
Black

Lead Color Codes -

Augmented Limb
Leads

aVF

VOV /UNS

- g Einthoven's Triangle

Right Arm
Left Arm
Left Leg

d %“' Standard Limb Leads

Lead |
Lead Il
Lead 1l



PROTOTYPE - Applying the Concept

» Einthoven's law states that at any given moment in an
electrocardiogram (ECG), the electrical potential of Lead II is

equal to the sum of Lead I and Lead III.

» The law shows that the three standard limb leads are not
independent and that the information from any two leads can be
used to calculate the third, a concept crucial to understanding

the Einthoven triangle.

According to Einthoven’s Law:

Lead Il = Lead I + Lead III



https://www.google.com/search?sa=X&sca_esv=fbaa7d3b9c35fdd6&biw=1536&bih=730&sxsrf=AE3TifOMq8CK6Yalm8QepPyN_m65ZqvEkg%3A1761054861160&q=Einthoven+triangle&ved=2ahUKEwjIw7fLuLWQAxXBRmcHHQKPDyIQxccNegQIERAD&mstk=AUtExfDG3YengP5vFJDMOmbj2AJ3oOZKXlSm_ZPQW8nqnzJcqP6AGuYxwE5bHQyW6dOk1S7s5THCtQ_HoHXG7WRxxJT59LzOL_PUxLC7QJW30Ft7JewfbKWn_uOtAyCcYb46jcpccBkFlaYqQeMUxuAj1nZ3QjLQTdNRKJ5HiFDZ5x-1mOt_IgJjBa9pGrTkagTGROqqWPnBXzcETFSAOF-5OoD-pg&csui=3

Lead

11
111

aVR

aVL
aVF

Standard Limb Leads and Augmented Leads

Type

Bipolar
Bipolar
Bipolar

Unipolar

Unipolar

Unipolar

Positive
Electrode

LA
LL
LL

RA

LA
LL

Negative
Reference

RA
RA
LA

LA + LL

RA + LL
RA + LA

INSTIDIIONE;

Cardiac View

Lateral
Inferior

Inferior

Right upper
heart

Lateral

Inferior



Precordial (Chest) Lead Placement

VOT/UNS;

ECG Lead Positions

V6 Vi1

Fifth intercostal space, Fourth intercostal space,
midaxillary line. Records right sternal border.
lateral activity. Records septal activity.

©

V5 V2

Fifth intercostal space, Q:‘) Fourth intercostal space,

anterior axillary line. left sternal border. Records
Records lateral activity. septal activity.

V4 ® V3
Fifth intercostal space, Midway between V2 and
midclavicular line. Records V4. Records anterior
anterior activity. activity.



Understanding the colour code & limb

lead Electrode placement AR
Right Leg
Electrode
Placed on the right Iléle:::tl;':ge
RA @ . leg/ankle with a
ng ht Arm green color
Placed on the left
leg/ankle with a red
Left Arm color
Left Arm Electrode Electrode
@ @ Placed on the left Placement
arm/wrist with a
Left LEQ black color Chest Leads
Riht A Placed on the chest
- Ight Arm in precordial
ng ht Leg Electrode positions with brown
color
Placed on the right
arm/wrist with a
white color




TEST - Application and Verification

In-Case ECG Findings are
* ST elevation in Leads I], III, aVF — Inferior MI.

* Normal precordial leads — Isolated inferior involvement.
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Summary Table: Design Thinking Reflection o

1T r1ehiz
Stage Focus Example Application

Empathize Understand patient & ECG need Chest pain, need accurate ECG

Lead placement and color

Define [dentify learning problem confusion

. Einthoven's Triangle, Lead
Ideate Concept mapping —
Prototype Apply theory to case ECG placement & tracing
Test Evaluate outcome Lerre e eer )

identification
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