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Conduction system of heart
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Action potential
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Action potential of cardiac tissue
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Action potential of cardiac tissue
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Bipolar limb leads
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Bipolar limb leads

KHRS 2023



Unipolar limb leads

The augmented (unipolar)
leads and their axes KHRS 2023
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Unipolar limb leads
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Precordial leads
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Precordial leads
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Bipolar limb leads
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Normal ECG
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Wave, Segment, Interval
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PR interval 90~200msec (5ZF O|LH)
QRS duration 70~120msec (3ZF O|LH)
QT interval ~ 480msec

P wave: Atrial depolarization

PR interval: Atrium — AV node

— His bundle — Bundle branch
— Purkinje fiber

QRS complex: Ventricular depolarization

ST segment

T wave: Ventricular repolarization

KHRS 2023



A

| Y

HE 2 A

1. Rhythm strip (lead II), H&tH QI rhythm 2HE.

:HR A| 4, regularity of RR interval, Presence of P wave, P-R relationship, Rhythm 2]

0|4, Premature beat
2. Axis: 35 (lead |, aVF), €% (R progression)

3. QRS morphology, Ischemic change? (Q wave, ST segment, T wave)

ALl d&of e, o|H HHEL}L Hlw
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Step 1
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Speed: 25 mm/sec Limb: 10 mm/mV Chest10 mm,/mV F 60~ 16- 150 Hz W INFIN

HR A|AF 300-150-100-75-60 or QRS 7H+ X 6

Regularity of RR interval

Sl P wave? P-R £
E Premature beat, Rhythm2| 0| % KHRS 2023




m Junctional bradycardia
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HR A4k 5X 6 = 30 bpm

P wave and P-R relation:

R-R interval: =2|X|2t Hln & FAIH

P wave 7} EO|X| &2
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Premature Ventricular Beats
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HR A4k 75 bpm R-R interval: #AEHS 2 L}LC}7t X7|4E

Bl P wave and P-R relation: P2IR 2 1:1 & & | S KHRS 2023
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AXxis and R progression
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Right axis deviation, Right Ventricular Hypertrophy

R>Sin V;
I i - | L!w
11 aviL V2 V5
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Axis: Right axis deviation |

R progression: R progression 2| 0|4, R>S in V,
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Speed: 25 mm/sec Limb: 10 mm/mV Chest10 mm,/mV F 60~ 16- 150 Hz W INFIN

QRS morphology, duration Q wave?, ST segment, T wave
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QRS duration

ORS duration 0] &7}x|l= 4

= Ventricular origin 2| rhythm (fast tract & AHX|X| &1 FEh

= Bundle branch block (2t3 bundle 22 HEE)

= Ventricular preexcitation (WPW syndrome)
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QRS morphology

1 \
EEH 2 QRS morphology 7|H Bl LD T L
" LVH e L
| _‘ | v e
:SinV;,+Rin Vgs>35mm LR w‘
= LBBB VA1 Ve
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= RBBB ° s
. QRS > 120msec LBBE fky
rsR’in V, aftr Braunwald

Slurred Sin Vg |

= WPW syndrome

Sl : Short PR interval, Delta wave in QRS DeltaWave\
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Ischemic ECG change
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Myocardial ischemia
causes ST segment

depression with of

without T wavo

inversion &s
/ result of altered

repolanizaton

Myocardial injury
causes ST sagment

elavation with or
without less ot R wave

Zone of Ischemia

Zone of injury \

Zone of infarction

Myccardial infarction
causes doop O waves
as result of absence of
depolarization current
from doad tissue and
receding currams
from opposite side

of hoort

Ischemia: ST depression, +/- T wave inversion. Results
from altered repolarisaiton.

Injury: ST elevation, +/- R wave.

Infarction: Deep Q wave from absence of depolarisation
in dead tissue.
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m ST segment elevation Ml (STEMI)

I aVR Vi V4
11 aVL V2 V5
I aVfF V3 Vo

- ST segment elevation and Q wave

dd b b d e

Rhythm strip:  Regular sinus rhythm Axis : Normal axis (I, aVF)

s Qwave?, ST segment, T wave: ST segment elevation and Q wave in anteroseptal lead KHRS 2023
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Examples
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_ Casc |

2"d degree AVB (Mobitz type 1)

2 et L ain i 50Hz || VG40OGri24 | . | EDS | 1506242159ED-5X001 |

HR A4k 12X 6 = 72 bpm R-R interval: 213 HeQl 20| AF

e P wave and P-R relation: P O| R O] L}2X| 2432 — AV block (2° type I) KHRS 2023
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I aVR Vi V4
11 aVL V2 V5
1 aVfF V3 Vo

R e e et
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Atrial fibrillation

HR A4k 13X 6 = 78 bpm R-R interval: irregularly irregular

P wave and P-R relation: P wave HO|X| &g Baseline fibrillation
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Narrow QRS tachycardia (r/o PSVT)
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Regular sinus rhythm, Left axis deviation, Poor R progression

Il WWW

HWYMV_J_J_,JH_«L S e I

e

Rhythm: Regular sinus rhythm with 1:1 P-R relation

Axis: Left axis deviation

T
= R progression: Poor R progression aVF KHRS 2023
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Regular sinus rhythm, LBBB

QRS duration > 37t 0|& Broad monophasic Sin V,
S aVR Vi V4
4 avL V2 V5
11 aVF + V3 Vo
11 Broad monophasic R in Vg

Axis: Left axis deviation

R progression, QRS morphology: LBBB
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Regular sinus rhythm, T-wave inversion

I aVR Vi V4

I1 aVL V2 V5

T wave inversion: V,~ Vg

11

.. ' ! 1 I 1 1

o Q wave?, ST segment, T wave: T inversion in precordial lead (anterolateral)
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Thanks for your attention
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