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KCardigohysiologk

* Important Definitions:
- Cardiac Output: Amount of blood from each ventricle pumped/minute
(CO=SVxHR)
- Stroke Volume: Volume ofblood ejected/beat
- Heart Rate: Number of heart beats/minute

* Requirement for Effective Operation:
Contraction of individual cardiac muscle cell must occur in Regular + Synchronized
pattern [ Not arrhythmic ]
The valves musgbe fully opened Not stenotic ].
The valves must NOT legdkNot regurgitated ].
The muscle contraction must be forcdftlot fainted ].
The ventricles must be filled adequately during diastole.

+fiStarlingbdébs Law of the Hearto:
- As Cardiac fillingincreass n di ast ol e Y Tdarimg systole increasee j g|c t
- With other factors equal, stroke volume increasecardiac end diastolic volume
increass.
VIimportance of starl i nY-GegulatomhCO:. it i s the
[2]- Intrinsic mechanisms

= Autonomic Neural Influences:

Aln response to changing in haemostatic neej|ds

Sympathetic Parasympathetic

Fibers: Adrenergic sympathetic fibers. Cholinergic parasympathetic fibers
"Vagus nerve".

Site of Action: Cardiac cells. SA node, AV node, atrial muscles.

NERTGlE il Norepinephrine [Noradrenalin] Acetylcholine.

Receptors: b 1 adrenergic receptor. Muscarinic receptors.

Net Results: - 9y Heart rate. 1-Z Heart rate "S
29y Action poter2Z APVC "AV node
velocity.( APVC) 37 Cont rareltmuscle cels

3- ¥ F o rcantactiorf "NOT ventricle"

Overall: Sympathetic Y ¢ Parasympathetic
pumping.
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% The Vasculature:

- All the circulatory system lined by single endothelial laydr nc | udi ng t he
W Types:

- Heart Y Aorta Y Arteries Y Arterioles
- Capillaries Y For exchange of materi al
- VenulesY VeinsY Heart

- Veinshaver al ves Y only one way of the flow
W Peripheral veins play an importantrole in controlling CO:

- They are known as capacitance vessels = more than 50% of blood are in veins +

venules.
- Changes in venous volume greatly influences cardiac filling, theredodéac pumping.

% Control of Blood Vessels:
W Neural and chemical controls are important in arterioles, venules, and veins.

1- Arterioles:

- Neura: Sympathetic nerves innervate
U-adrenergic receptors eghesmoothmus cl es Y contractii
vessels Y § vascular resistance Y

- Chemical:y Ti ssue metabolic rate Y

2- Venules and Veins:
- The same mecha}nism discussec_i_ above for arterioles.
-y SympatZheteinou¥ vol ume.

~

- VencconstrictionY § car di ac fiSthrhgnyYyoéog CORO

%+ Cardiac cell Action Potential:

W Depolarization:

- IfNa'enters the cell Y ¥
W Repolarization:

- K'goes out -wthargednsitle th¥ cef.

+ECG.
x Main Features:
1- PWave:tAt ri al depol arization
2- QRS ComplexVentricul ar depol ari
3 TWave:Ventricular repol ari

% Cardiac Cycle: One complete cycle of contractiorrelaxation
W Left Pum - SA nodeY Pacemakell

1- Ventricular Diastole: [Relaxation of ventricles] .
a Period of ventricular FILLING starts. - AVnode Y delay
b- Atrioventricular valves OPEN.. Why? contraction + ventricular
Because the pressure in the ventricle falls below contraction]
the pressure of the atriums. Bl ood from Atri
E.g.: Mitralvalve "LeftVentricled Ventricular p
c- When did atrial contraction start? Contraction of atrium pus's
V A_trlal contraction |sn|t|a'_[ed near t_he end eentricular bloodY When?! Ne a
diastole, by the depolarization affrial muscles.

. . ventricular diastole
x On ECG: P wave means atrial contraction.
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2- Ventricular Systole: [Contraction of ventricles].

a Periodof ventricular ejection starts.

b- How does the contraction occur?
Occurs when action potential breaks through the AV node, and sweeps, over the
ventricular muscles

c- AV valves CLOSE.. Why?
Because when the ventricles contract, the ventricular pressure nsethbatrial
pressure.

d- Aortic valve OPEN.. Why?
When left ventricular pressure exceeds aortic pressure, the aortic valve opens.

x On ECG: QRS complex means ventricular contraction.

W Right pump:-
x The entire heart ( right and left ) served as union:
- Bothventricles have synchronous systolic and diastolic periods.
- The valves of right and left heart normally close and open nearly in unison
- They must pump the same amount of blood and therefore must have identical stroke
volume.
x  The major difference between Rght and Left pump is :
- The magnitude of the peak systolic pressure
- The pressure developed by the Rt heart lower than those of left heart

% Cardiac cycle of right heart:-

The pressure pulsation that occur in the Right atrium are transmitted in retrograde fashion to the
large vein of the heart, these pulsations can be visualized in neck over the jugular veins.( clinicall
important )

x  Series of right cardiac cycle :
1- Atrial contraction . ( produce wave; the first pressure peak )
2-Ventricular cont r acwavepaauséd byinitial bubgingof the (
tricuspid valve into the right atrium ) .
Right atrial pressure falls afterwave; because of
0 Atrial relaxation .
o Downward displacement of the tricuspid valve during ventricular emptying .
Blood return from the peripheral organs by the veins to the right atrium , and the right
atrium start to fill against the closed tricuspid valve , this prodpiEssure appears v
wave .
At the end of wventricular contraction
falls again as blood moves to the relaxed ventricle .
Then , right atrial pressure start to increase toward another.

Brachocopnalc arsery
i Lef conwmon carotid ardery
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% Heart Sounds:
( by knowing the causes of heart sounds, you can detect if there is any abnormality and
causes it)

S1:

soft, low pitched and prolonged sound
At the beginning of systole .

Caused by closure of AV valves .

Heard clearly at the ap®f the heart .
Occurs immediately after QRS complex .

Short, sharp and highitched sound.

At the very end of systole. ( beginning of diastole )
Caused by closure of Aortic and pulmonary valves .
Occurs about the time of T wave .

Due to inrushing of the blood from the atria to the ventricles in the middle 1/3 of
diastole. ( after S2)

Lower in pitch than S1 or S2 as it is not of valvular origin

Best heard with the bedlide of the stethoscope

Due to contraction in the last 1/3 oktdiastole ( before S1)

(it is the sound of blood being forced into a stiff/hypertrophic ventricle )
Rare , It is a sign of a pathologic state

Called a presystolic gallop or atrial gallop

" Areas on the surface of the chest where the heartasiscultated"

Pulmonary valve (to secondntercostal left upperSternalborder
pulmonary trunk ) space

Aortic valve (to aorta) second intercostal right upperSternalborder
space

Mitral valve (to left ventricle) fifth intercostal medial to left
space midclavicular line

Tricuspid valve (to right fourth intercostal  lower left sternal border
ventricle) space



http://en.wikipedia.org/wiki/Pulmonary_valve
http://en.wikipedia.org/wiki/Pulmonary_trunk
http://en.wikipedia.org/wiki/Intercostal_space
http://en.wikipedia.org/wiki/Intercostal_space
http://en.wikipedia.org/wiki/Aortic_valve
http://en.wikipedia.org/wiki/Aorta
http://en.wikipedia.org/wiki/Mitral_valve
http://en.wikipedia.org/wiki/Left_ventricle
http://en.wikipedia.org/wiki/Tricuspid_valve
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+ Electrocardiography :
The isoelectric line is measured as the portion of the tracing following the T wave and
preceding the next P wave

Feature Description

RR The interval between @R waveand the next R wave is the inverse of the heart r
interval Normal resting heart rats between 50 and 1®pm

P wave | atrial depolarization,

PR The PR interval is measured from the beginning of the P wave to the beginning
interval | the QRS complex. The PR interval reflects the time the electrical impulse take:
travelfrom the sinus node through the AV node and entering the ventricles. Th
interval is therefore a good estimate of AV node function.

PR The PR segment connects the P wave and the QRS complex

segment
QRS The QRS complex reflects the rapid depolarization of the right and left ventriclg
complex
J-point The point at wheh the QRS complex finishes and the ST segment begins. Use
measure the degree of ST elevation or depression present.

ST The ST segment connects the QRS complex and Wev&. The ST segment
segment | represents the period when the ventricles are depolarized. It is isoelectric.

T wave | The T wave represents the repolarization (or recovery) of the ventricles.

ST The ST interval is measured from the J point to the end of the T wave.

interval
QT The QT intervalis measured from the beginning of the QRS complex to the end
interval | the T wave.

QRS
Complex

R

Done by : L

‘ QT Interval

Rowayda Mishiddi ‘

Typed by :

Al aa al sadédoon
Rehab Al -Bakr . Revised by

na/



http://en.wikipedia.org/wiki/RR_interval
http://en.wikipedia.org/wiki/RR_interval
http://en.wikipedia.org/wiki/R_wave
http://en.wikipedia.org/wiki/Beats_per_minute
http://en.wikipedia.org/wiki/P_wave_(electrocardiography)
http://en.wikipedia.org/wiki/PR_interval
http://en.wikipedia.org/wiki/PR_interval
http://en.wikipedia.org/wiki/QRS_complex
http://en.wikipedia.org/wiki/QRS_complex
http://en.wikipedia.org/wiki/J-point
http://en.wikipedia.org/wiki/ST_segment
http://en.wikipedia.org/wiki/ST_segment
http://en.wikipedia.org/wiki/T_wave
http://en.wikipedia.org/wiki/ST_interval
http://en.wikipedia.org/wiki/ST_interval
http://en.wikipedia.org/wiki/QT_interval
http://en.wikipedia.org/wiki/QT_interval
http://en.wikipedia.org/wiki/QT_interval
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