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Potencial de Accion




Potenciales de Accion de Fibras rapidas y lentas
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Ondas y Segmentos del ECG
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Depolarizacion







Vector de depolarizacion




Repolarizacion




Vector de repolarizacion




Polaridad de la repolarizacion




Derivaciones

Lead | Lead Il Lead Il

Angle of Louis
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Derivaciones unipolares de los miembros
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Derivaciones

Superior

Right Left

Ve 0

Vg 30

Right Inferior Left Anterior
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Vectores de depolarizacion ventricular
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Depolarizacion auricular

Normal Right Left
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ECG normal

AQRS+30 grados
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Electrocardiographic Waves, Intervais, and Segments
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ECG normal. AQRS + 30 grados
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ECG normal AQRS 0 grado
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Nomenclatura QRS

T/LJ\W

QR aRs

S /\ J\r v

A A
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Regular rhythms Determination of Heart Rate

Measure interval between adjacent compiexes and relate to large boxes ruled on ECG
paper (1 large box represents 0.2 second; thus, there are 300 large boxes/minute)

¥ o R e '
H = [T asx =sxs Seme o : S5y ISSEs, 525 1 compiex every
PP ipe - LAt e A AT L~ : large box = 300/minute
ST T e T e : i

it H HHH
H i T
3 =i T

1T T T
}

Tt T I
2RES! +

T

_,.-
e | 11

Tt r

3
s =

HH

1 compiex every other large box
(%2 as fast: 300/2) = 150/minute

i =F
} Sifateses =3
¥

1 complex every third large box
(s as fast: 300/3) = 100/minute

1 complex every fourth large box
(% as fast: 300/4) = 75/minute

1 complex every fifth large box
(%5 as fast: 300/5) = 80/minute

1 complex every sixth large box
% as fast: 300/6) = 50/minute

1 complex every saventh large box
(% as fast: 300/7)= ~ 43/minute

S
Irregular rhythms % N/
Scisa-ceiar

Count number of complexes over given period of time, usuaily in 6-second interval
inctuded within 2 time markers at top border of ECG paper

=— Marks every 15 large boxes (3 1ds) - 3 seconds ——M—— |

Find complex that coincides with time marker at top. Then count number of complexes
in span of 30 large boxes, i.e., 2 groups of 15 boxes each as marked by lines or dots
at top of ECG paper (in this case, 10%). Since each large box = 0.2 second, 30 large
boxes =30 x 0.2 =6 seconds. Multiply by 10 to give rate/60 seconds (in this case,

10% x 10 =rate of 105/minute)



ECG normal

D3

D2

D1

AVEF

AVL

AVR

AQRS +45

v3

v2

V1

2323




ECG normal. AQRS + 75 grados




ECG anormal(BCRD+HBAI) AQRS -75 grados
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ECG normal AQRS +30 grados
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ECG normal. AQRS +90 grados
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ECG con AQRS -30 grados
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HBIP AQRS +120 grados
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Calcule el gje electrico
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Calcule el gje electrico
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Calcule el eje electrico
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Calcule el eje electrico
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Depolarizacion auricular

Normal Right Left

Copyright © 2005 by Elsevier Inc.
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Vectores de depolarizacion ventricular
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Reaccion Ventricular Izquierda

Pattern de Hipertrofia: QRS

Pattern de Stress : ST-T

Reaccion Ventricular Derecha
Pattern de Hipertrofia: QRS

Pattern de Stress : ST-T



Vectores en Hipertrofias Ventriculares
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RAI+HVD

Estenosis Mitral

+ Hipertension
pulmonar
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Miocardiopatia Hipertrofica




Criterios Electrocardiograficos
de Hipertrofias

RAI

P ancha > 0.12 seg

Bimodal en D2-D3-aVF

Bifasica con predominio negativo en V1



Criterios Electrocardiograficos
de Hipertrofias

P alta> 3 mm (0.3 mV)



Criterios Electrocardiograficos

de Hipertrofias
RVI *

e R>11 mmen aVL

*R>13mmen DI

e SVI+RV5 0 V6 > 35 mm

e RI+S3 > 25 mm

e SV1>24 mm

*R>25mm V50 V6

* R 0 S > 20 mm en cualquier derivacion
de los miembros

e SV antes de transicion > 30 mm

* SV antes de transicion+RV después

de transicion > 45 mm
* Cambiosde STy T
* RAI
* Eje 1zquierdo

*10mm = 1mV



Criterios Electrocardiograficos
de Hipertrofias

RVD

R>S VIl
S>RV50V6

R> 7mm VI
RAD

Cambiosde STy T
Eje derecho






Transtornos de Conduccion Intraventricular

RBBB

LBBB

LPFB

LAFB




. AV node

. AV node

. AV node
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Normal

BCRD

BCRI
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B ECG from a 62-year-old female with coronary artery dis-

A ECG from a 54-year-old male with aortic stenosis

ease and stable angina



BCRI




BRD +HBAI+HVI
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BCRD+HBIP
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Aspecto del ECG en Blogueos de rama
en derivaciones V1 y V6

LBBB
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Los criterios de BCRI invalidan los criterios de HVI

Los criterios de BCRD invalidan los criterios de HVD
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B ECG from a 62-year-old female with coronary artery dis-

r-old male with aortic stenosis

A ECG from a 54-yea

ease and stable angina
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Hemibloqueos

+90°
A. Normal

-30°
0°

-90°

B. LAFB

180°

+110°

C.LPFB
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Eje eléctrico y transtornos de conduccion intraventricular

QRS axis

+110°

A. RBBB B. RBBB + LAFB C. RBBB + LPFB D. LBBB or
LAFB + LPFB



Haga su diagnostico

e

D e

T
e

(N SN




14

0stico

Haga su diagn

FEFFREREREE e

- RREEA

! ] Y

3 )

_ T ]

= R

) i
! -
; ;
oy T
N ] i
T i N
e _ : R
)
|
:
1
..
2= X
—
! ,q
| [ 8
, ) Pt {
A\ ! :
[ DR )
N H H e )
(an " B | A
! 1 ) 0
\ o ] ! !
) e N - y 4 D
-Q C - -8 b\ QAR
) L] .,E X (N M) iy A I
- =
) )
| ]
i i
(N
R St SRR

N ¥ —t—

- = o=
P o 3 o
¢ "
< -
. /

N
5 \ 8 NSRAR \.
e :
R = ) = -
K 1 : =
3 :
:
;
; ! !
; -
: v ;
'
. m D
o ;
() i)
I !
e e e e
)
:
o
,,\_w.w,\\w




Haga su diagnostico
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BRD+HBAI




A Right bundie branch block and anteroseptal infarction B For comparison right bundle branch block without under-
lying infarction



BCRD+HBAI+IAM anteroseptal reciente
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Monofascicular AV block
or PROXIMAL AV BLOCK

Bifascicular AV block
= RBBB + LBBB

Trifascicular AV block
= RBBB + LAFB + LPFB

DISTAL AV BLOCK



A N_

~~h— ey
~— n_A_ ~S\—~
-
~A_ N M—V’*
R A~ A ~~

RBBB RBBB + LAFB RBBB + LPFB LBBB or
LAFB + LPFB
¢ ’ <
B ’ -
RBBB RBBB + LAFB RBBB + LPFB LBBB or
LAFB + LPFB

-~ Delay in conduction due to incomplete block

= Interruption of conduction due to complete block



Trazados de un mismo sujeto (Bl.rama alternante)

Fig. 10.19

~







Atrioventricular Conduction Variations
A. Fixed normal PR interval
Sinus rhythm (see Plate 10 A)

B. Fixed but short PR interval

1. Junctional or coronary sinus rhythm (see Plate 11 K)
2. Wolff-Parkinson-White syndrome (see Plate 12 B,2)

C. P wave related to each QRS complex, but variable PR interval
1. Wandering atrial pacemaker (see Plate 10 F)
2. Multifocal atrial tachycardia (see Plate 11 G)

D. Fixed but prolonged PR interval
First-degree AV block
Partial block

‘ot

\

E. Progressive lengthening of PR interval with intermittent dropped beats
Second-degree AV block: Mobitz | (Wenckebach)

RSN

P wave precedes each QRS complex but PR interval, although uniform,
is >0.2 second (>5 small boxes)

Good, rapid conduction Conduction Conduction still Conduction AV node recovers;
across crest of AV node; less good; less good; fails; PR normal again

normal PR interval PR longer PR still longer QRS dropped

F. Sudden dropped QRS without prior PR lengthening
Second-degree AV block: Mobitz Il (non-Wenckebach)

epepes

LA IS 222223

AV block at
level of
ndle of His,
2:‘ a? :il(t:leraT PR intervals Sudden dropped QRS
bundle branches; do not lengthen without prior
or trifascicular PR changes



Atrioventricular Conduction Variations (continued)
G. No relationship between P waves and QRS complexes: QRS rate slower than P rate

Third-degree (comploto).AV block

i
it

1. Impulses

AN

originate at

both SA node

(P waves) and
below site of

block in AV node
(junctional rhythm)
conducting to
ventricles

Atria and ventricles depol.
less frequent; regular at 40 to 55/minute but normal in shape

arize independently. QRS complexes

2. Impulses
originate at SA

node (P waves)

and also below
site of block

in ventricles

(idioventricular
rhythm)

abnormal in shape

“High”

Crest of AV node

Junctional escape rhythm
Narrow QRS
Adequate rate (40-55)

Right coronary artery
disease, diaphragmatic
infarction, edema around
AV node

Atria and ventricles depolarize independently. QRS complexes
less frequent; regular at 20 to 40/minute but wide and

Low®
\

Bundle of His, bilateral
bundle branch, or
trifascicular

Ventricular escape rhythm
Wide QRS
Inadequate rate (20-40)
Danger of asystole or
ventricular tachycardia

Left anterior descending
coronary artery disease,
large anteroseptal
infarction, or chronic
degeneration of
conduction system

Preceded by Mobitz | (Wenckebach)
second-degree AV block

Preceded by Mobitz Il
second-degree AV block

H. No relationship between P waves and QRS complexes. QRS rate faster than P rate

AV dissociation

Slower

supraventricular
rhythm

Rapid
ventricular

rhythm, which
does not conduct
retrograde to atria
or shut off sinus

P waves less frequent than QRS complexes
and totally unrelated to them



Bloqueos AV

2 Second degree AV block (A) Mobitz type | (5:4 conduction) associated with normal intraventricular conduction and (B) Mobitz
lype Il with bundle branch block




Fig. 10.2

First degree AV block caused
by digitalis intoxication.

ECG from a 77-year-old female
who had received 250 micro-
grams of digoxin daily for one
year

Fig. 10.3

First degree AV block,
concealment of the P wave by
the preceding T wave.

ECG recording from a graded
exercise test on a bicycle
ergometer. The PR interval in
all three tracings is prolonged
to 0.48 s

A ECG at admission. First
degree AV block with
prolonged PR interval (=
0.36 s)

B ECG 3 days after cessation
of digoxin therapy. PR
interval normal (=0.22 s)

Bloqueo AV primer grado

A Heart rate 64/min: The P
wave is seen distinctly
shortly after the preceding
T wave

B Heart rate 70/min: The P
wave merges with the
T wave

C Heart rate 81/min: The P
wave is now concealed by
the preceding T wave



Bloqueo de Wenkebach +BRD intermitente




Bloqueo AV 2:1




Bloqueos AV de alto grado

, T
A IR A

Z‘ 2:1 AV block with AV éonduction of every other P wave

il
™ N
— A A
1]

B 3:7TAV b/éck with AV conduction of every third P wave

i}ﬁ\__/\‘

C 4:1 AV bfock with AV conduction of every fourth P wave



Bloqueo de rama alternante +BAV paroxistico

LBBB RBBB LBBB RBBB RBBB




Bloqueo AV completo




Bloqueo AV completo

I ﬂ
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E.G. .

incopes recurrentes

ipertenso con s

h

Hombre de 81 afios.

Se

ta ECG basal
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Enfermedad del nodulo sinusal

T
[ N} ) ] 2
L Stripicontir

30 s ventricular

«— arrest —»




Sindrome taquicardia-bradicardia

'Bipolar precofdialiéad 71" S S
Al Alternation between sinus bradycardia and atrial flutter
i I|u - : 3 % o \ |
B Atrial flutter
scardiallead” : ~i Tl A
X ; |
P |

C The end of an episode of atrial flutter followed by SA block or sinus arrest with no signs of atrial activity for a period of 5.5 s
ending with an AV junctional escape
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