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Heart Anatomy

Aorta

Left Pulmonary Artery
Left Artrium

Superior Vena Cava

Right Pulmonary Artery

Pulmonary Trunk Left Pulmonary Veins

Right Atrium
Mitral (Bicuspid) Valve
Right Pulmonary
Veins A
Fossa Ovalis 5 3 : N[ Aortic Semilunar Valve
Pectinate Muscles 5 b : L. O :
(Horizontal Muscle Ridges) ' 1L S Pulmonary Semilunar Valve
Tricuspid Valve — N
Right Ventricle SN ol Y o Left Ventricle
Chordae Tendineae o m. O % Papillary Muscles
(Held by Papillary Muscles) A\ i
Interventricular Septum
Epicardium
Myocardium
Endocardium

Trabeculae Carneae
(Irregular Muscle Ridges)

Inferior Vena Cava
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How voltage is generated?

DEPOLARIZATION REPOLARIZATION
Fositive ions (Na+]| flowing into Fositive ions (K+) flowing out from
the depolarizing cells make &, the repolarizing cells make &,
(outside the cells) more negative. (outside the cells) more positive.

Resting Depaolarizing Activated (Depalarized) Hepaoalarizing FResting

(Action pulse) ‘= Direction waav?frnnt movement <:2



Nodes and conduction system

— A. Cardiac excitation
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(after Hoffman und Cranefield)




Cardiac Impulse Generation
and Conduction

Wave P — atrial depolarisation
QRS Complex — ventricular
Depolarisation

Wave T — ventricular repolarisation

Plate 8.5

— C. Cardiac impulse spreading

. SA node
Stimulated
AV node

Cardiac Impulse Generation and Conduction Il
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Conduction  Intrinsic

Normal =5 Time ECG velocity rate

activation sequence (ms) (m-s1) (min~")

SAnode

i | JLLL
pulse generation 0 Pwave 0.05 60-100

Arrival of impulsein Right atrium 50 0.8-1.0

distal parts of atrium Left atrium 85 in atrium

Av_node ) P-Qsegment JU( }L.UL

Arrival of impulse 50 | (delayed 0.05 40-55

Relaying of impulse 125 | conduction)

His bundle activated

130 1.0-15 JJJ

End of bundle branches activated 145 1.0-1.5 25-40
Purkinje fibers activated 150 3.0-3.5
Inner myocardium {Right ventricle 175

i i 190
completely activated | Left ventricle ORS complex 10 None
Outer myocardium | Right ventricle 205 in myo-
completely activated | Left ventricle 225 cardium
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ATRIAL SEPTAL
DEPOLAR | ZATION DEPOLARIZATION
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AP AL LEF TWENTRIC UL AR
DEFOLARIZATION DEPOLARIZATION
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LATE LEFT YENTREICUL &R YEMTRICLES
DEP CLARI ZATIOM DEPOLARIZED
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YEMTRICUL AR YEMTRICLES
REPOLARI ZATION REPOLARIZED
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Vector loop

— A. Vector loops of cardiac excitation — B. ECG curve
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https://is.muni.cz/auth/el/1431/jaro2009/Bi6790c/um/fyziologie/ch11.html
EKG/animace smyčky.mp4
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heart axis

Infarction:
ST segment
elevation

1 “Vertical®

2

“Intermediate”

(=+30°to +60°)

— G. Determination of largest mean QRS vector (QRS axis) using ECG leads I-llI

3 “Horzontal” (left axis)
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— |. ECG changes in coronary infarction

Infarction

R ECG
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(days to wks later)
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(few hrs to days later) (mgnths to yrs later)

{after Netter)



https://is.muni.cz/auth/el/1431/jaro2009/Bi6790c/um/fyziologie/ch11s01.html
https://is.muni.cz/auth/do/sci/UBZBiol/um/fyziologie/ch11s01.html

Atrial Flutter




Ventricular Fibrilation
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Ventricular arrest
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Infarction of Myokard

 coronary vessels blocked
* limited oxygen supply

* necrosis are irreversible

In the picture, we can see a
transversal cross-section of the
heart (right and left ventricles are
visible). The ventricular
myocardium is affected by
infarction. Extensive tissue
necrosis appears as lighter areas
in the muscle. This is an
extensive anterior scar; the entire
wall is affected.




IM accute

11 :

va

— e —
SN S
N

R T .  —— £ wom 18 marny




IM chronic

aVF vé
__,.._L.aﬁ__.&.L./\__.._A,_r\_.__ﬁ_L/\__._L

i |
%E mmes L@ mmemy 8. BF BOME




Experiment

Normal record, note:

Pulse rate

Arrythmia?

Extrasystols?

Shape and length of QRS complex
Length of PQ interval

Electrical axis



