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Narrow vs Wide QRS

A Narrow QRS (< 120ms, 3 +29)

A Wide QRS (> 120ms, 3d U *VT > 160ms)




Reqgular vs Irregular

A Regular QRS




Differential diagnosis

{ Tachycardia ECG \

Narrow QRS
(<120msec)
{ Regular Irregular

Sinus tachycardia AF

SVT (AVNRT, AVRT) AFL with variable

AT/AEL conduction

JT Multifocal AT

L= o\

Wide QRS
(>120msec)
t Regular Irregular
& N //’"
PMVT
VT
AF + WPW
SVT aberrancy
: : AF + BBB
Antidromic AVRT
HyperK +
- N




Differential diagnosis

{ Tachycardia ECG \

Narrow QRS Wide QRS
(<120msec) (>120msec)
Regular ‘ Irregular Regular Irregular
|
\I‘ e N\ N {/
|
Sinus tachycardia | | Af - | PMVT
SVT (AVNRT, AVRT) AFL with variable AF + WPW
AT/AFL conduction SVT aberrancy AF + BBB
f ‘ Multifocal AT Antidromic AVRT Hyperk +
| |
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Wide Complex Tachycardia (WCT) Causes

A n A X#$ (Ventricular Tachycardia, VT)
i WCT 80%1 \n (50°E<Lwr> Aw 90%)
i Hisbundle @n g x s U 3k ectopic ventricular focus / A ¢ Y . (Reentry or Focal)

A rnAE Xf ~ ¢ X (SVT Aberrancy)

i § A+ 2 7 bundlebranch Xt Ar TE .
i Fixed bundle block = t,, & & 3k (Functional) \' C3k 0.
A 1 E AVRT (Antidromic AVRT)
i WPWX _ R’ HGHFM ., .T(AVnodeF accessory pathway) " [

i ® TEAVRT Y7 WCTn Ofe +3 T& k accessory pathway T



Probability of Mechanism  (Incidence -wise)

A 1 A X#$ (Ventricular Tachycardia, VT) { Ey =L ew@pw ., -
i tF:35EF0, "E/R»O, A . v,AS&,f Ow 1D
=> {44 ,f§» MRIY/ AF£U0F+ ONy
i "v0:"¥ N<wml'l =1 Qb Fo0

A Ur1) AE X# (Supraventricular Tachycardia, SVT) 4 Ey =L ewpw , -

i Pre-existingBBB:. F fj#1 t*‘ \ CIRBBBJ €' * \ GILBBB)
i WPWYX _ : F net/ Deltawave (+)
'I'AWQﬁDC“)=|='f€0UYA o
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Ventricular Tachycardia



ECGIn Ventricular Tachycardia

A. AV relationship

AV dissociation
Capture beats

Fusion beats

B. QRS morphology

Absence of typical bundle branch block pattern

Precordial concordance (all positive or all
negative)
Extreme axis deviation ("northwest axis")

RSrgo in V1 (|l arger | eft

Garner J, Miller J, et al. Arrhythm Electrophysiol Rev 2013

QRS complexes fas_ter than, and independent of, P waves

AR F\L\é'fh\ '-%n
M I"iis‘

Fusion Beat

RBBB Marphology
(V, Final Deflection Positive)

LBBB Morphology
[V, Final Deflection Negative)

A\

QRS Duration > 160 ms
Always Suggests VT

In RBBB Morphology
ORSd = 140 ms Suggests VT

Strongly
Does not exclude VT Suggests VT
140 160

Right Superior
Axis Suggests VT

In RBBB, Left Axis
Also Suggests VT

o8

In LBBB, Right Axis
Also SuggestsVT

RBBB Morph. Criteria for VT

QR R>R
Monophasic R (Biphasic QRS) “Rabbit Ear”
Vi "% M U[Pcﬁ
R wave < Swave QS or QR Monophasic R

(R:Sratio < 1) (Dominant Q) (Nog,sorr’)

RBBB Morph. Criteria for SVT

Triphasic QRS (rSR')
(Esp. if S crosses baseline)

RS Complex
R wave > 5 wave

e

LBBB Morph. Criteria for VT

Notched
Downstroke

Onset of rto

Initial r > 30 ms Madir of 5 > 60 ms

A
LBBB Morph. Criteria for SVT

Monophasic R
(No q Wave)

Vs

AV = atrioventricular; aVR = augmented vector right; LBBE = left bundle branch block; RBBE = right bundle branch block; SVT = su



Original Paper Later Studies Brugada Algorithm

@ NoPrecordial Lead has BothRand S —
AV dissociation —= VT 100 %™ 100 92101213 @ Onset of Rto Nadir of S =100 ms
Precordial concordance — VT 100 %® 89-100 %’ in ANY of Vi-Ve
‘Northwest’ axis (>270 °) —= VT - 95-96 %'°% y
any
. ] H — o/ 11 Qf 9,22
V1! Rsr‘ (Left‘pe.ak > right) — VT 100 % 100 % © AV Dissociation
Left axis deviation — VT 94 %" 88*—96 %102
i . o/ 11 o/.10 Morphology Criteria:
QRS width >149 \{T 100 % 89 % (4] Both V. and ¥, Suggest VT 4m
V1. Mono- or biphasic QRS — VT 97 %" 82-100 %77
V6 Rto S ratio <1 — VT 90 %" 90-100 %"= None of the Above 4@
V1: ISR (S crosses baseline) — SVT 91 %° 93 %"
Lead aVR Algorithm
Initial Initial r Wave
QRS duration > 160 ms — VT 100 %" 98-99 9107 Dominant R > 40 ms
Right axis deviation — VT 100 %" 87-96 % P 7%7& 0 |-|
V1 or V2: Initial r >30 ms — VT 100 %" - '
=| V1 or v2: Onset of r to nadir of 98 %" - e N e e
Z| S>60ms — VT | |
- 9 ! o T
<[ V1 orV2: Notched downstroke = VT~ 97 %" - ppH -
V6! Aﬂy q wave — VT 100 %" 98 %™ Voltage Change in Last 40 ms =
e Voltage Change in First 40 ms of QRS
Any 1 of 4 Kindwall criteria above — VT 98 %' 92 %* o [ -’\_'
The combined Brugada algorithm 98 %' 7879 %'V
avR algorithm 92 %" 72 %"
Griffith algorithm 86 % 7879 %7 Any of the above in lead aVR = VT
Lead Il deflection >50 ms — VT, else SVT  >90 %'7** 69 %' None of the above in lead aVR =» SVT




1. Brugada

VT (Brugada algorithm)

Absence of an RS complex in all Yes
precordial leads

=

Spec 100%

No

A 4

Y

Spec 98%

R to Sinterval >100 msin one Yes
precordial lead

3

No

A 4

Y

Spec 98%

Yes

=

AV dissociation

No

Morphology criteria for VT
present both in precordial leads
V1-2 and V6

Y

Spec 96.5%

Yes

3

No

Y

SVT Spec 98.7%




1. Brugada

Absence of an RS complex

= Concordance

Absence of an RS complexin all
precordial leads

Yes

Posterior 7? i ' T, H

i R S
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Positive concordance, Only R waves
Basal VT,but also in antidromic AVRT

VT Spec 100%

Negative concordance, Only S waves
Almost always apical VT

Posterior

“ ve

V1
Anterior



1. Brugada

R to S interval

+

VT Spec98%
|

Rto Sinterval >100 ms in one Yes
precordial lead
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S wave R-S interval >100 msec

Notched /
Slurred

> 100 ms _ _
> 2.5 squares Onset of R to nadir (lowest point) of S

Josephson sign



1. Brugada

AV dissociation

Y

AV dissociation

Yes

¥

A. AV dissociation (p waves marked by arrows)

f ' f !

B. Fusion beat C. Capture beat

v

VT Spec98%

Fibrous skeleton
of the heart

Right
ventricle

A S,



1. Brugada

Fusion (B/C) and
capture (D) beats

"vTl Fusion ”  Sinus

- 4O

Fusion and Capture beats

A Activation from VT: blue

A Activation from Sinus: red

Ding WY, Mahida S. Wide complex tachycardia: differentiating VT from SVT Heart 2021,107.:1995r 2003.



1. Brugada

VT

Morphology criteria

x
Morphology criteria for VT

¥

Yes

present both in precordial leads
V1-2 and V6

RBBB Morph. Criteria for VT

R=FR
Mnnophamc R I{Blphaﬁlc QRS) “Rabbit Ear”
R wave < 5 wave QS or QR Monophasic R
(Mog,sorr)

(R:S ratio < 1) (Dominant Q)

SVT

Triphasic QRS (rSR') RS Complex
(Esp. if S crosses baseline) R wave > S wave

LBBB Morph. Criteria for VT

Initial r > 30 ms

V, |—|

VT Spec96.5%

Onset of rto Motched
Madir of 5 > 60 ms Downstroke

Monophasic R
{(No q Wave)




2 ersoe Vereckei algorithm ( aVR)

Initial R wave in aVR?

Width of an initial r or ¢ wave > 40 ms

Notching on the initial downstroke of a

: . . -
predominantly negative QRS complex L VT

> [ VT

SVT |




. [Initial R wave in aVR?
2. Vereckei . . . |
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2. \ereckei

ECG patterns in lead aVR

QS

notched)

QS

(slow)

Basal-Septal VT

Apical VT

RBBB-SVT

LBBB-SVT

Initial R wave in aVR? ——

| No

Width of an initial r or q wave > 40 ms -

lNo

Notching on the initial downstroke of a
predominantly negative QRS complex

VT




2. Verecke . —
VilVt< 1

v=0.65 v <V — VT



Comparison of Brugada and

Vereckel algorithm

Publication Sensitivity (%)  Specificity (%)
Brugada, original publication 98.7 96.5
Jastrzebski M et al. 89 59.2

Isenhour JL et al. 79 — 91 43 -70

Kaiser E et al. 90.1 35.7

Lau EW et al. 92 44

Publication Sensitivity (%) Specificity (%)

Vereckei, original publication
Jastrzebski M et al.

Baxi RP et al.

Szelényi Z et al.

Kaiser E et al.

96.5
87.1
70.3 —-83.8
92.4
89.2

75

48
25.0-63.9
64.7

28.6




. Basel

Basel Algorithm

Lead-ll Lead-aVR

Structural Heart
+ Time to First Peak Time to First Peak

> 40ms > 40ms

Disease

Structural Heart Disease:

- Myocardial Infarction (history)
- CHF (LVEF <35%)

- Device (ICD, CRT) /

>2 criteria fulfilled -=> VT O or 1 criteria fulfilled -> SVT



CENTRAL ILLUSTRATION: Simplified Integrated Clinical and
Electrocardiographic Algorithm for Differentiation of Wide QRS

3. Basel Complex Tachycardia

Derivation, 206 ECGs s e - : S :
Validation. 203 ECGs Novel Simplified Algorithm for the Differential Diagnosis of WCT

Lead Il Lead aVR
| v, Stf“g;:';:ea“ L3 Time to First Peak 8l Time to First Peak
W AN >40 ms >40 ms

Structural Heart Disease:

- Myocardial Infarction (history)

] - CHF (LVEF <35%)
- Device (ICD, CRT)
/\} /\ 120 ms
>2 criteria fulfilled — VT 0 or 1 criteria fulfilled — SVT
1]
V Comparison of Algorithm Performance
100% -
aVR -
v 90% - _ I
70% -
aVvL
U 60% -
50%

Sensitivity Specificity Accuracy

" W Basel-Algorithm Derivation / Validation
I W Brugada-Algorithm Derivation / Validation
M W Vereckei-Algorithm Derivation / Validation

a

=
=

Moccetti, F, Yadava M, Latifi, Y. et al. Simplified Integrated Clinical and Electrocardiographic Algorithm for
Differentiation of Wide QRS Complex Tachycardia The Basel Algorithm . JAm Coll Cardiol ERP, 2022



Performances In special situations

Diagnostic Accuracy Time to Diagnosis

p=1.0 p=0.002 .

100+ 160-

90~ o . oo, 140- o © e EP

i KRR RTHE S §1§2 =¥ Attending

= o . g 22: B M ® Fellow

ad 40 259 79 i 2%s » IM Resident

40— 20- ® ° ..‘... o:

30 1 1 1 1 1 1 0 1 1 1 1 1

9.z,\ I P (}.\ g & 9“”\ > P 2> &
i \\0@& ‘b‘o& é&é’ T & o P o 0&@ &09 &
¥ ¥
Arrhythmia Correct Correct Correct
Basel Algorithm Brugada Algorithm  Vereckei Algorithm

Fascicular, n=3 0/3 0/3 1/3
Antidromic AVRT, n=1 0/1 1/1 0/1
Mahaim, n=2 0/2 0/2 0/2




AV Dissociation Morphological Criteria
M/\/\/\/
7]
{ V1-2 /\/\ ..\ﬂw M \[/\ /\f /\\/\

V1

Monophasic R Initial R onsetto S  Notched
r>30ms nadir >60ms downstroke

-a- | AVEE A\ A lﬁ A\t
T/L'a.f ‘U’/\“-./A UAGAN 217k GVl
i/ v

R:S<1 Dominant Q Monophasic R Any g wave QSorQR

QRS Duration Chest Lead Concordance QRS Axis

V1-6: positive or negative concordance
I m I NW axis LAD in RBBB RAD in LBBB
140ms 160 ms a ; AN
Ventricular Activation Velocity Baseline ECG Comparison

Baseline rhythm WCT rhythm

/
V2

VY I i i

RS interval =z 100 ms RWPT = 50 ms V2V,

il =

Kashou AH, Noseworthy PA, DeSimone CV, et al. J Am Heart Assoc 2020



SVT Aberrancy



SVT aberrancy (fixed LBBB)
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SVT ab
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SVT aberrancy (functional block)

DIFFERENTIAL CHARACTERISTICS OF AP ON RBB AND LBB

JLEFT BUNDLE BRANCH AF‘DI

|
AP IrRRP,

I
I
|
I
I
1

RIGHT BUNDLE BRANCH APD

coumel's law

'SR EERE R R L ER
.
R R R




Peter CT. Hearts Behaving Badly: A Collection of Uncommon Cardiac Arrhythmias
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Peter CT. Hearts Behaving Badly: A Collection of Uncommon Cardiac Arrhythmias



Class 1c drug

https://lwww.lecturio.com/concepts/class -1-antiarrhythmic -drugs/



