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Precordial Leads 



•I 

•AVL •AV

R 

•III •II 
•AV

F 

•V1 
•V2  

•V3 •V4 

•V5 

•V6 

•Anterior leads 

•Lateral leads 

•Inferior leads 

Anatomic Groups: 











Normal Intervals: 



ابتدایی نشاندهنده مراحل در نوار قلب  STقطعه •

 .است رپولاریزاسیون بطن ها 

قلب مهمترین الکترولیتهای موثر بر ریتم •

 .کلسیم است.منیزیم.پتاسیم

 







Determining the Heart Rate: 

1- Rule of 300: 

Take the number of “big 

boxes” between 

neighboring QRS 

complexes, and divide 

this into 300.  The result 

will be approximately 

equal to the rate. 

(300 / 6) = 50 bpm 



2- 10 Second Rule: 

As most EKGs record 10 seconds of rhythm per page, 

one can simply count the number of beats present on the 

EKG and multiply by 6 to get the number of beats per 60 

seconds. 

33 x 6 = 198 bpm 



•SA Node (inherent rate of 60 – 100) 

•Atrial foci (inherent rate of 60 – 

80) 
•Junctional foci (inherent rate of 40 – 

60) 

•Ventricular foci (inherent rate of 20 – 

40) 

Electrical Impulses :  





- The SA node has generated an impulse that 
followed the normal pathway of the electrical 
conduction system 



•Sinus 

•Atrial 

•Junctional 

•Ventricula
r 

Sinus Node Dysfunction 



Types of Sinus Node Dysfunction 

: 

• Sinus Bradycardia 

• Sinus Tachycardia 

• Sinus Arrhythmia 

• Sinus Arrest  

• Sinoatrial Exit Block 

• Sick Sinus Syndrome 

(Brady-Tachy Syndrome) 



Sinus bradycardia 



Sinus Bradycardia is seen in: 

• During sleep 

• As an effect of medications 

• In young healthy adults 

• After heart transplantation 

• In anorexia nervosa 

• Increased intracranial pressure 

• Myxedema  

• Hypothermia 

• Mental depression 

• Coronary artery disease 



Sinus tachycardia 



Sinus Tachycardia is seen in: 

• As an effect of medications 

• Anexity 

• Pain 

• Fever  

• Hyperthermia 

• Hypotention&shock 

• Hypoxia 



Sinus arrhythmia 



Sinus arrest 



With sinus arrest, there is no 

relationship between the pause and the 

basic cycle length 



Sinoatrial exit block (sinus 

pause) 



• Is recognized by a pause which is 

a multiple of the basic p-p interval  



Sick sinus syndrome 

(Brady/tachy 

syndrome) 



• Intermittent episodes of slow and 

fast rates from the SA node or atria 

• Brady <60 BPM  

• Tachy >100 BPM 



•Atrial 

•Sinus 

•Junctional 

•Ventricula
r 

Atrial Arrhythmia 



Types of Atrial Arrhythmia : 

• Supraventricular/Atrial 
Tachycardia(SVT) 

• Premature Atrial Contraction(PAC) 

• Wandering Atrial Pacemaker(WAP) 

• Multifocal Atrial Tachycardia(MAT)  

• Atrial Flutter(A Flut.) 

• Atrial Fibrillation (AF) 





SVT Definition : 

• Supraventricular tachycardia refers to 

tachycardia that originates from his 

bundle and above. 

 

• Paroxysmal 

– Ectopic focus, sudden onset, abrupt 

cessation  





Premature Beats 

• Not a rhythm, just a single early 
beat 

•If it arises from the Atria, it will have a normal PR Interval 

•This is a Premature Atrial Contraction or PAC 

 •If it arises from the Junctional area, it will have a PR 
Interval which is less than normal or no P wave at all 

•This is a Premature Junctional Contraction or PJC 

 •If it arises from the Ventricular area, it will be a QRS 
which is wide and bizarre shaped 

•This is a Premature Ventricular Contraction or 
PVC 

 

•Three Options: 



•PJC 

•PVC 

•SR w/ 

•Junctional Rhythm w/ 

•No P 

Wave 

•PAC 

•SR w/ 





•* 

•* 
•* 

•Different pacemakers fire in a 

row. 

•Since they come from 

different areas in the atria, 

they will be shaped differently 

on the strip 

•Atrial pacemakers 

Wandering Atrial 

Pacemaker : 



Multifocal Atrial Tachycardia 

• Irregular rhythm.  

• P waves change shape as pacemaker 

location varies. 

• Rate greater than 100/minute 





Atrial Flutter vs. Atrial 

Fibrillation 

•Atrial Flutter  

  

•Summary of Disease Characteristics 

•Underlying 

Mechanism 

•Pattern 

 

•Atrial Rate 

 

•Ventricular 

Rate 

 

•Rhythm 

 

•Atrial Fibrillation 

• Multiple wavelet 

reentry 

• Multiple/single focus 

•   firing 

• Wavy baseline 

 

• ≥350 BPM 

 

• Varies w/conduction 

 

• Grossly Irregular 

• Reentry via macro  

•  reentrant circuit 

• Saw tooth baseline 

 

• 250 to 350 BPM 

 

• Varies w/conduction 

 

• Usually regular 





•Atrial 

•Sinus 

•Junctiona
l 

•Ventricula
r 

Junctional Arrhythmia & AV 

Blocks 





•Sinus 
•PR Interval 

will be 

normal 

•Junctional 

•PR Interval will be  

•Less than normal 

•Or… •There will 

•Be no P Wave 



• Accessory Pathway = Bundle of 
Kent  

• Orthodromic  - 90%  
 - AV node – antegrade conduction;  

 - Extra pathway – retrograde 
conduction 

• Antidromic – 10%  
 - Extra pathway – antegrade 

conduction 

 - AV node – retrograde conduction 

Wolff-Parkinson-White 



• Origin:    Outside the AV Node 

• Mechanism: Reentry 

• Rate:  180-260 BPM – can be faster 

• Characteristics: Short PR Interval (< 120 ms),wide  

•     QRS (> 110 ms), obvious delta 
wave 



•Atrial 

•Sinus 

•Junctional 

•Ventricul
ar 

Ventriculal Arrhythmia 



•Premature Ventricular 

Contractions (PVCs) 

• Origin:  Ventricles 

• Mechanism:   Abnormal Automaticity 

• Characteristics:  A broad complex occurring 
earlier than expected, followed by a 
compensatory pause   

Premature 

Beats 



PVC Patterns 

• Bigeminy 

- Every other beat 

 

 

• Trigeminy 

- Every third beat 

 

 

• Quadrigeminy 

- Every fourth beat 

 



• Origin:  Varies within the Ventricle 

• Mechanism:   Abnormal Automaticity 

• Characteristics: Each premature beat changes 
axis;  

implies a different focus origin for each beat 

Multifocal PVC 





When are PVCs is Dangerous? 

– Increase from the patient’s normal  

– Multiple PVCs in a row (Couplet or 

Triplet) 

– PVC falls on the T wave of previous beat. 

– Multifocal PVCs (they arise from different cells, 

therefore they are different shapes) 

– Troubles PVCs in a row (Bigeminy or 

Trigeminy) 

 

 





Accelerated Idioventricular Rhythm 

• Origin:          Ventricle  

• Mechanism:       Abnormal Automaticity 

• Rate:         Ventricular rate >sinus rate, but 
<VT 

• Characteristic:  Dominates and takes over the 
rhythm 



Ventricular Tachycardia 



 شوک دفیریله می باشدvt-vfدرمان 

چنانچه تاکیکاردی بطنی نبض دار بود شوک سینکرونایزر 

 کلاربرد دارد





• Origin:    Ventricles (Single Focus) 

• Mechanism:  Reentry Initiated by 

abnormal 

    Automaticity or Triggered 
activity 

• Characteristics: Rapid, wide, and regular QRS 

Monomorphic VT 



• Origin:   Ventricles (Wandering Single Focus) 

• Mechanism: Reentry with movement in the circuit 
Initiated by Abnormal Automaticity or Triggered 
activity 

• Characteristics: Wide and irregular QRS Complex that 
changes in axis  

Polymorphic VT 



• Origin:  Ventricle 

• Mechanism: Reentry (movement in focus) 

• Rate:   200 – 250 BPM 

• Characteristics: Associated with Long QT 

interval; QRS changes axis & morphology with 

alternating positive/negative complexes 

Torsades de Pointes 







• Origin:  Ventricle 

• Mechanism:   Multiple Wavelets of reentry 

• Characteristics: Irregular with no discrete QRS 

Ventricular Fibrillation (VF) 











 .اقدام شما در اسیستول ماساژ قلبی است

 وک الکتریکی اندیکاسیون نداردش







Failure to Capture 

• Pacer spike is fired, but no beat follows 

You can have QRS’s without pacer spikes, but you cannot have pacer 
Spikes without a QRS following it! 



Failure to Sense 

• Heart is beating just fine, but pacemaker fires anyway.  The  

 pacemaker should sense what the heart is doing on its own so it 

 doesn’t send out an electrical stimulus at a time when the heart  

 is more vulnerable 

• Spikes are not in a consistent place before P or QRS  

 --they are seen in many different places  



Heart Blocks 

•Electricity 

! 



2nd degree - Mobitz I (Wenckebach)  

PR increases gradually until a QRS is 

blocked 



•Note:  Ratio can be 3:1, 4:1, etc. The higher the 

ratio, the “sicker” the heart.  (Ratio is P:QRS) 

2nd degree - Mobitz II 

PR interval consistent except some QRS 
missing  



3rd degree AV Block 
Atria & ventricles act independently 



Heart Block Review 

•Bundle Branch Block = QRS is > 

.11 

Other Name PR Interval Characteristic 

1st ˚AV Block Same PR Interval > .20 

2nd ˚AV Block Wenkebach or 

Mobitz I 

Different PR Interval gets longer 

until 1 is dropped 

2nd ˚AV Block Mobitz II Same PR Interval is the same 

when you can measure 

it, some p waves do not 

have a QRS after it so 

you can’t measure a PR 

Interval for all  

3rd ˚AV Block Different PR Interval varies but not 

in any pattern, P waves 

and QRS waves are not 

in any relationship to 

each other 



Right Bundle Branch 

Block 

 







RBBB with Anteroseptal Ischemia 



RBBB with Anteroseptal Infarction 



Left Bundle Branch Block 

 





LBBB with Lateral Infarction 



Left Bundle Branch Block with 

Anteroseptal Ischemia 



Typical QRS-T patterns in RBBB vs. 

LBBB 



Hemi-Blocks: 

LAHB: 

     Left Axis Deviation + S in II & III & 
AVF 

 

 

LPHB 

    Right Axis Deviation + S in I & AVL 



Left anterior fascicular block 



Left anterior fascicular block 



Left Posterior Fascicular Block 



Left Posterior Fascicular Block 



Axis: 

I 

AVF 

•-30 

•+90 

•0
o 

•3

0o 

•-

30o 

•60
o  

•-

60o 

•-

90o 
•-

120o 

•9

0o  

•12

0o 

•15

0o 

•180o 

•-

150o 

•A QRS axis that falls 
between -30o and -90o is 

abnormal and called left axis 

deviation. 

•A QRS axis that falls between  +150o and -90o 

is abnormal and called superior right axis 

deviation. 

•A QRS axis that falls 

between  +90o and +150o is 

abnormal and called right 

axis deviation. 





• Causes of left 
axis deviation 
include: 

– Left ventricular 
hypertrophy 

– Inferior wall MI 

– Left bundle 
branch block 

– Left anterior 
fascicular block 

– Horizontal heart  

• Causes of right 
axis deviation 
include: 

– Right ventricular 

hypertrophy 

– Lateral wall MI 

– Right bundle branch 

block 

– Pulmonary 

hypertension 

– Vertical heart 



Is the QRS axis normal in this 

ECG? 

No, there is left axis deviation. 

The QRS is 
positive in I 
and 
negative in 
II. 



Cardiac 

Enlargement  

and 

Hypertrophy 









• Right ventricular hypertrophy (RVH)  

    is characterized by: 

  

 
– A relatively tall R wave in lead V1 (R≥S 

wave), usually with right axis deviation;  

– Alternatively, there may be a qR pattern in 
V1 or V3R.  

– ST depression and T-wave inversion in 
the right to midprecordial leads are also 
often present (right ventricular strain).  

– Prominent S waves may occur in the left 
lateral precordial leads.  





Left Ventricular Hypertrophy 



• left ventricular hypertrophy (LVH)  

    is characterized by: 

  
– presence of tall left precordial R waves 

and deep right precordial S waves [e.g., 
SV1+ (RV5 or RV6) > 35 mm].  

– Repolarization abnormalities (ST 
depression with T-wave inversions (left 
ventricular strain) may also appear in 
leads with prominent R waves.  

– LVH may increase limb lead voltage with 
or without increased precordial voltage 
(e.g., RaVL+ SV3 > 20 mm in women and 
> 28 mm in men).  

– The presence of LA abnormality increases 
the likelihood of underlying LVH  in cases 
with borderline voltage criteria.  



Digitalis Changes: 

• EKG 

appearance with 

digitalis: 
 

– Salvador Dali 

mustache 

– T waves 

depressed or 

inverted 

– QT interval 

shortened 





Digitalis Effects : 

• Digitalis 

Excess 

• (Blocks) 

– SA Block 

– P.A.T. with 

Block 

– AV Blocks 

– AV 

Dissociation 

• Digitalis Toxicity 

• (Irritable foci firing 

rapidly) 

– Atrial Fibrillation 

– Junctional or 

Ventricular 

Tachycardia 

– Multiple PVS’s 

– Ventricular Fibrillation 



Calcium 



Potassium 



Hyperkalem

ia 



Pericarditis : 



Pulmonary Embolism : 

• S1Q3T3 

– Wide S in I, large Q and inverted T in 

III 

• Acute Right Bundle Branch Block 

• R.A.D. and clockwise rotation 

• Inverted T waves in V1 – V4 

• ST depression in II 


































































































































































