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ECG SYNDROMES
“ SIGNS “





Wolff-White-Parkinson

• Wide QRS

• not due to a delay in depolarization

• due to an early depolarization

• Shortened PR interval

• Upstroke QRS complex is slurred; delta 
wave



Atrioventricular Bypass 
Tract

• Accessory pathways form and fail to 
disappear during fetal development

• Formed near the mitral or tricuspid valves 
or interventricular septum

• An AV bypass tract is sometimes referred 
to as the bundle of Kent





The EKG on the top shows normal sinus rhythm. The EKG at 
the bottom showsWolff-Parkinson-White Syndrome 

  

                                                                                                     

                    
  

                                                                                                    

                       

Wolff-Parkinson-White Syndrome 
Normally, the AV node is the only conduction pathway for impulses from the atria to the ventricles. 
Wolff-Parkinson-White syndrome is characterized by the presence of an accessory atrioventicular 
pathway located between the wall of the right or left atria and the ventricles, known as the Bundle 
of Kent. This pathway allows the impulse to bypass the AV node and activate the ventricles 
prematurely. Consequently, an initial slur to the QRS complex, known as a delta wave may be 
observed. The QRS complexes are wide, more than 0.11 sec, indicating that the impulse did not 
travel through the normal conducting system. The PR is shortened, to less than 0.12 sec, because 
the delay at the AV node is bypassed.  

The accessory pathway can cause a reentry circuit to be established. Reentry is initiated by a 
premature atrial or ventricular beat coupled with a unidirectional block in one of the pathways 
(because the normal impulse gets to pathway when it is refractory after the premature beat). 
The result is a continuous impulse conduction. Reentry causes two kinds of tachycardia. 

1. Orthodromic AV reentrant tachycardia which occurs when the impulse is conducted through the AV node with 
retrograde return to the atria via the Bundle of Kent. The heart rate is usually 140-250 BPM. The QRS 
complexes are narrow and delta waves are not observed.

2. Antidromic AV reentrant tachycardia which occurs when the impulse is conducted through the Bundle of Kent 
with retrograde return to the atria via the AV node. The QRS complexes are wide.

Wolff-Parkinson-White syndrome is commonly associated with congenital heart abnormalities 
like Tetrology of Fallot, coarctation of the aorta, tricuspid atresia and transposition of the great 
vessels. In severe cases, treatment would involve surgical removal or ablation of one of the 
pathways.  



WPW
In 1930, Louis Wolff, Sir John Parkinson, and Paul Dudley White published article describing 
11 patients  

Attacks of tachycardia associated with a sinus rhythm electrocardiographic (ECG) pattern of 
bundle branch block with a short PR interval  

Subsequently termed the Wolff-Parkinson-White (WPW) syndrome 

Earlier isolated case reports describing similar patients had been published.  

In 1943, the ECG features of preexcitation were correlated with anatomic evidence for the 
existence of anomalous bundles of conducting tissue that bypassed all or part of the normal 
atrioventricular (AV) conduction system 
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Genetics of WPW
In most cases, the cause of Wolff-Parkinson-White syndrome is unknown.

 A small percentage of all cases are caused by mutations in the PRKAG2 
gene. 

Some people with these mutations also have features of hypertrophic 
cardiomyopathy 

The PRKAG2 gene provides instructions for making a protein that is part of an 
enzyme called AMP-activated protein kinase (AMPK).

This enzyme helps sense and respond to energy demands within cells. It is 
likely involved in the development of the heart before birth, although its role in 
this process is unclear.

PRKAG2 (protein kinase AMP-activated non-catalytic subunit gamma 2)

https://ghr.nlm.nih.gov/gene/PRKAG2


Genetics of WPW
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Preexcitation
• Another type of 

preexcitation is Lown-
Ganong-Levine (LGL) 
Syndrome 

• In LGL syndrome, the 
accessory pathway, referred 
to as the James fibers, is 
within the AV node 

• This accessory pathway 
bypasses the normal delay 
within the AV node but 
ventricular conduction occurs 
through the usual ventricular 
conduction pathways



LGL
In 1938, Clerc, Levy, and Critesco first described the occurrence of frequent paroxysms of 
tachycardia in patients with a short PR interval and normal QRS duration

This syndrome was again described in 1952 by Lown, Ganong

 
In 1946, Burch and Kimball proposed that an atrio-Hisian (AH) pathway might explain the 
findings of the syndrome, although no such pathway had yet been identified anatomically. [4] 

In 1961, James described fibers that originate in the low atrium and terminate low in the AV 
node. [5] 

Brechenmacher et al reported anatomic findings of an AH bundle in 1974. [6] 

Subsequent investigations into the origin of LGL have largely involved invasive 
electrophysiologic studies that have sought to identify structural and functional anomalies that 
might explain the findings of LGL. [7, 8]
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77 Degrees F 
25 Degrees C













Brugada Syndrome
• Increased Phase 1 repolarization 

• Shortened action potential ! re-entry

Potential for loss of 
Phase 2 Ca+2 current Heterogeneous Repolarization  

and risk of re-entry

Brugada.org

Gussak and Antzelevitch 2000



Summary
Cardiac Injury 

(MI, Hypothermia)
Channel Defects 
(Brugada, ERS)

Transmural 
Voltage gradient

Heterogeneous 
loss of Ica

Re-entry and 
fibrillation

ECG Signs: 
-J-Wave 

-ST elevation

Excessive Epicardial/ 
Myocardial Repolarization











SCN5A gene
sodium voltage-gated channel alpha subunit 5
• Instructions for producing sodium 

channels 

• >400 mutations in patients with 
Brugada Syndrome  

• ( SUNDS ) Southeast Asia 

• 10-30% mutations in SCN5A 

• Loss of function mutation  

• Reduction of sodium current 
during phase 0 (early upstroke ) 
and phase 1 (early repolarization )  



• Cardiac LTCC plays a pivotal role to regulate heart 
rhythm and contractility 

• Mutations in LTCC reported to be associated with 
inherited arrhythmogenic diseases 

• Brugada syndrome (BrS)   

• Long & short QT syndrome 

(LQTS, SQTS) 

• Idiopathic VF (IVF)  

• Early repolarization 

syndrome (ERS)  

Cardiac L-type calcium channel 
(LTCC)





Homo sapiens sapiens    





Brugada Syndrome

• first described in 1992 in 8 patients with 
aborted sudden cardiac death – Brugada 
brothers
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ERS
? Malignant 





Malignant early repolarization: J-wave elevation (arrows) as slurring 
(lead II) and notching in the inferior and lateral leads and 
ascending ST segment in most leads. 



• Three Subtypes of ERS 

• Antzelevitch et al

• (1) type 1: It shows ER in the lateral precordial leads that 
is seen in healthy male athletes and has the lowest risk of 
malignant arrhythmias 

• (2) type 2: It shows ER in the inferior and inferolateral 
leads and is associated with a greater risk of malignant 
arrhythmias 

• (3) type 3: It shows ER pattern in all ECG leads and has 
the highest risk of malignant arrhythmias and electrical 
storms











ECG - ARVD

Epsilon Wave ( Most Specific Finding - 30% ) 

T Wave inversions in V1 - V3 ( 85%) 

Prolonged S Wave Upstroke of 55ms in V1-V3 (95%) 

QRS Widening of 110ms in V1 - V3 

Paroxysmal VT with LBBB Morphology
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Wellen's Syndrome

• Am Heart J 1982; 103:730-736 

• Critical Stenosis in Proximal LAD 

• 75% AMI Despite Medical Rx 

• ACS Requiring Urgent Cardiac intervention 
despite negative biomarkers.
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TAKOTSUBO CARDIOMYOPATHY

•  This entity was introduced as “tako-
tsubo-like left ventricular 
dysfunction” in 1990 by Satoh.

• “Tako-tsubo” is a fishing pot with a 
round bottom and narrow neck, 
which is used for trapping octopuses 
in Japan.  
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Stress Induced Cardiomyopathy 
Sharkey SW, Lesser JR, Zenovich AG, et al. Acute and reversible cardiomyopathy provoked by stress in women from the United 

States. Circulation 2005;111:472–9.

● Women 95% cases 
● Mean age 68 
● Not just emotional stress 
○ Intense physical stress 
○ Acute medical illness (ICU) 
○ No stress in 10% 

● Probably 2% of ACS cases 
Etiology ??? 
○ Wall motion abnormality doesn’t correlate to single coronary 

distribution 
○ Catecholamine induced vascular spasm? 
○ Catecholamine induced reversible myocyte injury? 

• Is LV apex more sensitive to injury? 
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Stress Induced Cardiomyopathy

Diagnostic criteria: 
• Transient akinesis or dyskinesis of apex-distal LV 
• New ST elevation or T wave inversion 
• No obstructive coronary artery disease 
• Absence of other causes of transient myopathy 

➢ Head trauma 
➢ Intracranial bleed 
➢ Pheochromocytoma 
➢ Myocarditis 

 









131patients withLBBB/26003 STEMI Patients 
 December 27, 1990, and was completed 
on February 22, 1993. 

• Sgarbossa, Elena B.; Pinski, Sergio L.; Barbagelata, 
Alejandro; Underwood, Donald A.; Gates, Kathy B.; Topol, Eric 
J.; Califf, Robert M.; Wagner, Galen S. (1996). 
"Electrocardiographic Diagnosis of Evolving Acute 
Myocardial Infarction in the Presence of Left Bundle-
Branch Block". New England Journal of Medicine. 334 (8): 
481–487. 



Romel Wrenn MD, FACC





Romel Wrenn MD, FACC







LONG QT INTERVAL

Causes: 
• Myocardial infarction, myocarditis, 
diffuse myocardial disease  
• Hypocalcemia, hypothyrodism  
• Subarachnoid hemorrhage, 
intracerebral hemorrhage  
• Drugs (e.g. Sotalol, Amiodarone)  
• Heredity



12. Viskin S. The QT interval: Too long, too short or just right. Heart Rhythm 2009; 6: 711–715.















Familial AV Conduction Block
Drug-Induced Torsades

Andersen Tawil Syndrome

Timothy Syndrome , LQT8
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Second Degree A-V Block – Mobitz Type I – 
Wenckebach AV Block



2nd degree heart block

➢Divided in to two types  
➢Type 1  - Wenkeback (Mobitz type I) 
➢Type 2  - Mobitz type II



2nd Degree AV Block, Type I

➢ PR interval progressively lengthens 
➢ One non conducted beat- (P wave not followed by QRS). 
➢ Following beat has shorter PR interval  
Etiology: Each successive atrial impulse encounters 

a longer and longer delay in the AV node until one 
impulse (usually the 3rd or 4th) fails to make it 
through the AV node.



Second Degree A-V Block – Mobitz Type II
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