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A 25yr-old female with sudden onset palpitations and chest tightness.
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o NCregular tachycardia,HR
260bpm

o Retro grade P

o Short RP tachycardia
(RP>70ms)

- Drthroadraomic AV/RT
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EP Mechanisms of narrow complex tacycardia
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Differentiation of narrow complex regular tachycardia

Short RP tachycardia
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RP interval Shortand <70 ms

Typical AVNRT. AVRT is unusual.
[

RP interval Short but >70 ms

In most cases AVRT. Occasionally
atypical AVNRT or AT.

(BN

RP interval No visible P-wave

Typical AVNRT

:

If the P-wave is invisible, it is classified as short RP interval.

RP interval Long

In most cases AT. Occassionally atypical
AVNRT. Rarely PJRT.
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A 65yrs-old male with LRTI was on Derriphyllin,admitted with palpitations.
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Sinus tachycardia with a 1 degree HB

aVi Vs
PN PRSP

aVF V6

l 4 { A / A \/Ar\/\ f ) ' J ’ '
DA eI A e -;-‘«._—\-—r—‘qfv\.——.k/vxd_;\fvv—ﬁ/\/\,«A/\'\l/ B | ot | B N e | P G | P

." AN ,"". 4’ ,.f'.r". ~ -""/‘- e ﬁ/\f - J’er ,.,4.(1/\/\,--J/V‘\,—A,N~,~J|,A/\, J,-’Vb -3 f\f /\,J/v\ﬁ -"'. “/\.l-"‘/‘-\f -’. AN

L~ A~ A~_ A~ Lt~ "'L/\l,/\ .'Alf,‘/\_._]VJ\ e J.‘ S x,‘ A | P ORES | [l |

T .

o Narrow complex tachycardia with a short R-P intervals,
o P wave is conducted with a prolonged PR interval >300m:s.

o P wave morphology -identical to sinus P wave.
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A 20 yr-old boy with a worsening of SOB found to have

1 N

IMW Found to have tachycardia: responded to

Adenosine incessant tachycardia> resistant to medications
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o Permanent junctional reciprocating tachycardia (PJRT)
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o Narrow complex regular tachycardia HR 110bpm

« long RP with narrow QRS

o reverse-sharp (sharp) P waves in the inferior leads during tachycardia.



« Permanent junctional reciprocating tachycardia (PJRT)

Permanent junctional reciprocating tachycardia (PJRT) is a subtype of AVRT
response to Adenosine and persistence or frequent recurrences
predominantly in infants and children

Can leads to tachycardia induced cardiomyopathy- if undetected during early
ages-(adult presentation)

AV node acts -ante grade ,unique concealed AP - the retrograde limb.
The retrograde conduction in the AP is characteristically slow and decremental

Similar conduction characteristics to the AV node -creates a stable re-entrant
circuit

HR in PJRT can range from 200 to 300 in infancy and later on decreases - 120 in



Can mimic AT >Long RP tachycardia




4 «A 15y old boy with a history of ASD S/C,admitted with a sudden onset palpitations & dizziness,
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What’s the most probable ECG diagnosis ?
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Narrow complex tachycardia Atrial flutter with 1:1 conduction
Regular atrial activity at ~¥300 bpm
Loss of the isoelectric baseline

“Saw-tooth” pattern of inverted flutter waves in leads I, Ill, aVF



Atrial flutter with 1:1 conduction

o Atrial flutter with 1:1 conduction is a rare arrhythmia

o characterized by rapid atrial rates and direct conduction to the ventricles approximately
300bpm.

Mechanisms promoting 1:1 conduction:

High sympathetic tone

(pediatric and adolescents,stress, exercise, sepsis, hyperthyroidism)

Enhanced AV nodal conduction

Rarely due to accessory pathways



Typical A flutter

_atriad oycle length 220 ms (270/min)

atrial cycle length 240 ms (250 /min)
LS R

Anticlockwise Reentry: Commonest form of atrial flutter (90% of cases). Retragrade atrial conduction produces:

s |nverted flutter waves in leads 11111, aVF

s Positive flutter waves in V1 — may resemble upright P waves Fixed AV conduction ratio (“AV block™)

Clockwise Reentry: This uncommon variant produces the opposite pattern: Ventricular rate s a fraction of the atrial rate, for example:
e Positive flutter waves in leads Il, lll, aVF * 21 block = 150 bpm

: . 3:1 block = 100 b
e Broad, inverted flutter waves in V1 * oc pm

e 4:1 block = 75 bpm



Electrophysiological mechanism

Atrial flutter

Signal circulating
in atria

1:1 block =300 bpm

2:1 block = 150 bpm

3:1 block = 100 bpm

4:1 block =75 bpm

Variable conduction

Flutter with complete AV block



Spectrum of ECGs with A flutter with different types of AV conduction
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o Flutter with 4:1 block
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o flutter with Variable conduction
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e Flutter with complete AV block



A 58 yr-old man presented with intermittent presyncope,PMHXx-ASD S/C
30yrs before
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o Narrow QRS with some irregularity.

« P waves more than QRS complexes.

e P-Pinterval 380ms(160bpm)



Atrial Tachycardia P-P interval (350ms)

A flutter P-P intervals (200ms)

Total RA 144 (73%) Total LA 52 (27%)

RAA 3 (0.6%)
PV 35 (19%)
LAA 2 (0.6%)

CT 62 (31%)

LA roof 1

Perinodal
22 (11%)

R. septum 3 \ |

CS body 3 (2%)
L. septum 3 (0.6%)

Superior MA 8(4%)
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Important in clinical decision making regarding anti-coagulation



6 . A 32yr-old male had sudden onset palpitation and dizziness
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Idlopathlc Fasucular VT:
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Broad-complex complex tachycardia with modest increase in QRS width (~¥120 ms)

Negative L 2,3,aVF

RBBB morphology (RSR’ in V1)
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Idiopathic Fascicular VT/ Idiopathic Left Ventricular Tachycardia (ILVT)

Fascicular tachycardia is usually seen in individuals without structural heart disease
re-entrant tachycardia

Commonly seen in 15-40 years of age; 60-80% male

left posterior fascicular tachycardia>RBBB+LAD (common)

left anterior fascicular tachycardia>RBBB+RAD

QRS duration 100 — 140 ms — this is narrower than other forms of VT

-
Short RS interval of 60-80 ms — the RS interval is usually > 100 ms in other types%gé,
Response to verapamil is an important feature of fascicular tachycardia

Need RF ablation as first line treatment



7 A 52yr-old female with sudden onset palpitation and chest tightness.
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SVT with RBBB pattern AV conduction

AN A A A AR RO i
R (DR R BB SRR L A

Broad complex regular
tachycardia

Base s B
1331

e
|t

,['; :’ 3 1Y e 1ol el
i T A
=]

No signd of VT
RBBB morphology QRS
Big right rabit ear




VT vs SVT with BBB/ rate dependent Aberrancy

VT is more likely Lebe
* AV dissociation o
. Capture beats small R\ broad R sfinclicazan
* Fusion beats 1 /\ / i W
* Concordance in precordial leads b 3 B -—>
* QRS duration > 160ms / \

vé —y  Q

* Extreme QRS axis (+180° to +270°) | \
* R>R"in V1 (big left “rabbit ear”) -
* Brugada sign ST VI
* Josephson sign r\ ,SRW,,:: monoph:ilcR qR (or RS)
sp e ) vi J\/\_‘—' \/\

R/S > R/S<1 or QS pattern
Brugada sign Josephson sign
vé

. 4—>J\/ i
wave is > 100 ms inV1orVv2

Time from the onset of the Notching on the downslope
QRS complex to nadir of S of the S wave near its nadir
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Big left rabbit ear>VT

e Dominant initial R wave in aVR
o Indicative of VT

e Dominant terminal R" wave in aVR (i.e. following a Q/S wave)

o More likely SVT with aberrancy

o

Big right rabbit ear>SVT+BBB

YNNI T

o Pattern is most commonly seen in TCA toxicity




8.

A 42yr-old female presented with intermittent palpitatio atypical chest pain




LVOT VE triplets/NSVT
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Intermittent Borad complexes
(triplets)

No P waves

+VE in Inferior leads

Positive Rin V1,2



Differentiation of outflow tract VES(LVOT vs RVOT)
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A 18yr-old male athlete presented with palpitations and presyncope during exercise
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Intermittent pre-excitation -presence of AP

« Intermittent broad QRS complexes

« Preceding P and Delta waves

« +Ve deltain V1V2,L1

L/S AP

[INSTIWTI OF CARDIOLOGY , NATIONAL HOSPITAL OF SRILANKA

Orthodromic Circular Tachycardia Antidromic Circular Tachycardia
in a patient with an accessory pathway  in a patient with an accessory pathway
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Pre-excited AF
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A 80-yrs old female with hypothyroidism and CKD ,presented with pre-

syncope.
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Escape-echo bigeminy (severe SSS)

Group beating: Repetitive sequences of two QRS complexes

The sinoatrial node fails to initiate or conduct an impulse adequately
AV junction acts as an escape pacemaker,with Retrograde P waves:
Retrograde conduction from this junctional beat may activate the atria

impulses potentially returning to the AV node and propagating antegrade to produce the
subsequent QRS (the “echo” beat).




Escape-capture bigeminy due SA nodal dysfunction




« Junctional escape-capture bigeminy

« producing a characteristic bigeminal pairing on the ECG.

e Slow Sinus Rhythm:

« Junctional Escape Beat:occurs at a fixed escape interval, independent of sinus activity,
« Sinus Capture Beat:subsequent sinus impulse reaches the ventricles normally,

« For this rhythm to persist, the sinus cycle length must exceed:Escape interval+refractory per
iod of escape beat

s sequence of escape > capture >escape.




How to differentiate from A .bigemini

Atrial Bigeminy

Lead i

Management

o Beta-blocker

« Monitoring of ectopic
burden/AF



10 A 55yr-old male with compensated heart failure,admitted with continuous hiccups



o RV pacing

o LBBB pattern

« Wide QRS




CRT device -dominant LV pacing



« anatomical proximity of the left phrenic nerve to the left ventricular (LV) lead,

o phrenic nerve stimulation (PNS), unintended diaphragmatic contractions or hiccups.

An implanted CRT-P system.

Lead
in right Iéan.lr?Sted
atrium
Lead within
coronary
Lead sinus vein
in right

ventricle

source:https:iwww. ientific len-USip Jabout-y devicelcrt-devicesm




Single Chamber (Atrial) Pacing Spikes

ok

25mm/sec 10mm/mV

Dual chamber PPM- AP-VP and AS-VP




11 A 62yr female with HTN and on PPM for CHB,presented with intermittent
" palpitations
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Short AT run Tracked and RV paced

L1 « Initial beats>sinus AS-VP

L2 o Broad complex tachycardia

L3 || o LBBB pattern,pacing spike+
AVR i 0 i | o Preceded by P wave of different
AVL| | morphology. |

V1

V2

V3

V4

V5

V6



1 A 70yr-old female admitted with chest pain worse with lying down position after a
viral flu,admitted with SOB,Tropl 3500,NO RWMA,CAG-minor CAD (no acute

occlusuﬂ S ——







Irregular R-R with absent P>AF

Diffuse ST elevation and depression in aVR/V1
In sinus rhythm

mild PR segment depression

Saddle shape ST elevation




o Myopericarditis

o Inflammation of the pericardium and myocardium.

o Infectious and non-infectious causes.-Most of the infectious causes are viral,

Myopericarditis -
eprimarily pericarditis symptoms
«cardiac biomarker elevation

«2DE normal wall motion.
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13 A 22yr old female who is having CHF and ICD admitted with with a
" recent LRTI and evidence of fluid overload.




HCM with A flutter and intermittent RV pacing

o A flutter> flutter waves+ in the baseline with slow AV conduction with RBBB patter and LAD
(Bi-fascicular block)
« Intermittent RV pacing captures due to slow AV conduction with a pause.

o Tall septal R wave'ﬁ”’ ﬁsﬁ'rﬂae;j'ad,e_f]a@mmnfrica|5eptl | hvobertrophy
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Hypertrophic cardiomyopathy

most common inherited cardiac disorders:
Prevalence ~1 in 500 people
Annual mortality ~1-2%

Number one cause of sudden cardiac death in young people

Reverse curve Apical Neutral
HCM HCM HCM
30 - 40% ~10%

”
.
’

~ 10% Myofilament ~ 80% Myofilament -~ 30% Myofilament ~ 40% Myofilament
Gene + Gene + Gene + Gene +

Sigmoidal

heterogenous disorder produced by r HCM
sarcomeric proteins




HCM showing features of asymmetrical septal hypertrophy:

e Large precordial voltages.

e Deep, narrow, septal Q waves most prominent in leads | and aVL; also seen in V5-6.

IﬁLﬁL‘ﬁk;TTT




This ECG shows the typical pattern of apical HCM:
e Large precordial voltages.

e Giant T wave inversions in the precordial leads

o |nverted T waves are also seen in the inferior and lateral leads.
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14 A 66yr-old male with a permanent AF with RBBB admitted with a sudden onset
"central tightening chest pain and sweating

E-IVR

e T i Wgzmap ca ! /\’J/ /LJ#/ !

REL432




De Winter T Wave- anterior STEMI equivalent
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Tall, prominent, symmetrical T waves in the precordial leads

Upsloping ST segment depression > 1mm at the J point in the
precordial leads

Absence of ST elevation in the precordial leads

Reciprocal ST segment elevation (0.5mm — 1mm) in aVR


https://litfl.com/j-point-ecg-library/

De Winter pattern- anterior STEMI equivalent

o First reported by Dutch Professor of Cardiology Robbert J. de Winter, in 2008
o de Winter pattern is seen in ~¥2% of acute LAD occlusions

electrophysiological explanation

the absence of ST elevation - related to the lack of activation of sarcolemmal ATP-sensitive
potassium (KATP) channels by ischemic ATP depletion

EiEaasizazsaanianesen (7 e NEW ENGLAND
seasitassd | s JOURNAL of MEDICINE

CURRENT ISSUE s SPECIALTIES TOPH

CORRESPONDENCE f X in B3

A New ECG Sign of Proximal LAD Occlusion

Published November 6, 2008 | N Engl | Med 2008;359:2071-2073 | DOI: 10.1056/NE|Mc0804737
VOL. 359 NG. 19 | Copyright ® 2008
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195.

A 54yr-old male(B/G IHD)admitted with a chest pain and presyncope.
Was on beta-blocker,2DE NO RWMA,CAG-minor CAD
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Typel Brugada with drug induced SSS
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o Sinus bradycardia
o Type 1 brugada patternin V1-2
« Post VE short coupled VE(pro-arrhythmic)



Type 1 Brugada syndrome

. Typel brugada pattern is very common in SL.

« Majority -asymptomatic/minor symptoms(atypical CP)

« High risk of SCD when there is bradycardia.

. Bradycardia induced Ves can trigger VT/VF.

. Need to avoid betablockers if bradycardia.

. If there is syncope/VT/VF need to start isoprenaline
infusion to prevent incessent arrythmia storms

« Need to offer ICD for high risk group for 1ry/2ry
prevention of SCD
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