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Mechanical Volume Pressure Hearts EvEelf'lg“[Ei‘!G]
Events Changes Changes Sounds (Next Lecture)
-Mechanical Events :
Periods: Phases : Ventricular Volume s1 52 53 54
1. Atrial Systole 1
\entricular systole = - = = Due to closure of the closure of
0.3se0 2 Isometr_lc cgntractlun phase Cunstm AV-vs semilunar- vs
Ventricular diastole = =— i CERE gt (D 1 Rapialy Recorded at the beginning | at the beginning | during the ‘rapid | during ‘atrial
0.5sec 4. Reduced ejection phase 1 Slowly of the of the filling phase’ | systole’
Afrial systole = 0. 1sec 7. Protodiastole Constant 'j.qovolu_me:.ric 'j_mvol_l.tmeﬂ'ic dueto rufuh
Atrial diastole = 5. lsemetric relaxation phase Constant mntr.'{ctmn relaxation phase’ | of h]c_ui into the
0.7sec 6. Rapid filling phase 1 Rapidly phase _ _ ventricle
7. Reduced filling phase 4 Slowly Marks the beginning of | the beginning of
: ventricular ventricular
-Intra-Cardiac Pressures: systole diastole.
Right Atrium: 2-8 mmHg - -
5 - Lo Short 0055 0105 5
Right Ventricle: 25-30/2-8 mmHg Duration i S i = =
Aorta: 120/80 mmHg - [ | | we 0.125 sec
teg ﬁtmﬂ?:l 2'!]%8;;1:129 H Ventricular Aortic Pressure Atrial Pitch low pitch high pitch usually not usually not
UL D USRI Ll Pressure a. Ascending or Pressure (LUB),Loud | (DUB),Soft & | audible (very | audible (very
P“'”'f”aw Artery: 25-30/4-12 anacrotic limb: Results in: Sharp low pitch) low piteh)
ACilaf up to 120 mmHg. -3 upward Frequency 2535 Hz 50 Hz
b. Descending or degwlﬂﬂfa- Best Heard at Mitral & at Aortic & a Mitral area | at Mitral area
§ ) catacrotic limb: € &V Tricuspid areas | Pulmonary areas
echaniea) hases. 1. Aortic press:  -2downward  gres 52 splits Tieard in children | heard In elderly
CENR IR saEl With 'reduced deflection: x physiologically
1.Isometric contraction phase. ejection phase.’ &y into 2 sounds
2.Rapid ejection phase. 2, Dicrotic notch “The 3 wave during
%Redyceld eé?d'o'l] e {ncisura): Due to g, c &v) inspiration
e ol closure of aortic-  are equalto = Physiological
1? v \.retn_mcular :_astoe. . v. Sudden drop in ONE cardiac Splitting, it
E-F‘gt‘“?de frII? re aﬁa 1on. a0rtic pressure. At cycle=0.8 occurs due i
M‘.dapl lrII mlg Dd_ES?.l . end of ventricular sec -— delay closure
LI T, systole. of pulmonary
s 3. Dicrotic wave: valve

Late ventricular diastole:
4 Atrial systole

Due to elastic
recoil of the aorta.
Slight ascend in
aortic pressure.
4. Slow
descending
aortic press: up
to 80 mmHg.




Atrial Isovolumetric Maximum (Rapid) Reduced Isovolumetric | Rapid Filling Reduced
Contraction Ejection Phase Ejection Relaxation Phase Filling
Systole Phase: Phase Phase Phase
(Diastasis)

Occurs At end of At beginning of
ventricular ventricular End of Beginning of
diastole systole systole diastole

Duration | lasts 0.1 sec Lasts ~ 0.04

Lasts = 0.04 sec Sec.

Preceded | atrial ventricular ventricular

by depolarization | depolarization repolarization

Valves: Aortic- v

closes at the | Period
AV- vs open Semilunar- vs open end of this between
(semilunar-vs | Starts with at beginning of this phase when | closure of AV- vs still
closed.) closure of AV-vs. | phase When LV LV semilunar-vs | AV-vs open. open
pressure exceeds 80 pressure & opening of
mmHg reaches 110 | AV-vs
mmHg.

Volume Tops off last Volume in Volume of

changes 27-30% of ventri_cle = EDV Almogt 75% of _ Almost bIood_ in ~ 60-70% of
ventricular Ventricle ventricular blood is 25% of ventricle = blood passes
filling contracts with no | ejected, i.e. 75% of ventricular | ESV passively to

changes in sV blood is the ventricles
volume. ejected, i.e. along pressure
Ventricular 25% of SV. gradient.

Pressure 1 Aortic v opens Atrial

changes 1 Atrial atthe end of this | Ventricular pressure pressure >
pressure phase, when LV reaches 120 mmHg. ventricular

exceeds 80 pressure.
mmHg.

Sounds 4th Heart 1st Heart sound 2nd Heart 3rd Heart
sound heard heard sound heard sound heard.

Notes Blood arriving LV is a closed Remaining
the heart can’t chamber, i.e. atrial
enter atria, it Ventricle is a relax with no blood
flows back up | closed chamber changes in flows
jugular vein volume. slowly into

ventricles

Definitions:

End-diastolic volume (EDV):
e Volume of blood in ventricles at the end of diastole.
~110-130 mL

Stroke volume (SV):

~ 70 mL/beat.

End-systolic volume (ESV):
Amount of blood left in ventricles at the end of systole.

~ 40-60 mL
Ejection fraction (EF):

~ 60-65 %.

Amount of blood ejected from ventricles during systole.

Fraction of end-diastolic volume that is ejected.




Cardiac
Cycle-2

Left
Ventricular
Pressure -

Volume
Curve

| ‘
RSConper | “ sl -
P-Wave [ sk Diastole | X Diastole b
I ) Hori velve Ejct )
\ 1]
) I a Dol 2 | ‘m ? m}\ | Anric veive onens ‘
dDuelasza‘ ve[;ﬂuf?cluo\a[ Jeo ‘ fari I = ‘ p e Endgystlc /
equanzaion. U vestri ey ‘ 3 frk ¢ )
GEpOBZA0 | | pizain | 71007 Qﬂ?vﬁi./\* C‘\'ua;:p 1] Isovolumetic ‘ : oo L ket
| E e || Contrcton ! . NOTE
I Isovolumetric B - valve Closs
U | E : Rearaton § 60 ovelmelic—Y4=mg Cleser & opening of mital & aoric- v during each
P-waie LS oL T el L thase.
Bl Tecomled before T-vate’s I % 4, lahi | " ; ) FT——
el the the rsetof g%%ﬁ I . i | [ Jig 154 Begiming of systole (B) & end D)
meelgite || venmicUlr il B I O ) '8 \ 4 1
arilsysioe ‘55'901‘9‘ e B 7 L AN ‘ ‘ g hwmo W S
(lsometric sl | E o Beginning of diastoke (D) & end (B.)
contraction ‘ g o . | A i Yokme ) Early & late diastolc periods.
P |2 Itz Relavation B :
0 - , Diastoiic filing occurs between poinis A& B.
3 - Contracton Filng Phass
ime Ejection ’ i
| Piase’ Fgre 1 LV Prossre-doue Locp Ejection occurs between points C & 0.

Wave  Zegment  Conplec Seqment  Wawe

|
|
|
P PR QRSST T ! : SV =EDV-ESV
|
|
I
|
|



https://www.gliffy.com/go/publish/image/10090403/L.png

Phases
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systole

lzovolumetric
contraction

Rapid
ejection

Reduce
ejection

lzovolumetric
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Rapid
filling

Reduce
filling
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contraction
[ systole )

0.1sec
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Atrial
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0.7sec
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Phases Alrial  |isovolumetric| Rapid | Reduce [isovolmetric| Rapid | Reduce
systme contraction ejectinn EjEE’[iDI‘I relaxation ﬂIIing ﬂlling
AV valve
Dp'E'ﬂ + - - - - + +
AV valve
closure - + + + + - -
Semilunar
valve - - + + _ _ _
open
Semilunar
valve + + + + +

closure




sounds 31 52 33 54

Closure of AV Closure of  Vibration produced Vibration

Due to (cause ) valves Semilunar valves Rushof the blood  produced Atnial

into ventricle systole
Time Long 0.14sec  Short 0.11sec  Short003s short 0.04 s
|:[1'.:l'1’.'.'|U!’E‘[‘h’.’l‘yr Higher than 51 20 E‘_-f’I:|E‘SfSE‘E
) High pitch - 32 iz usualty not audible - 54 is wsualhy not audible
Character Low pltl:h . qu N { very low pitch) { very low pit.ch)
Lub - physiclogical splitting - Heard in children - Heard in elderhy
in inspiration - Pathological sound - Pathological sound

AtThe beginning of At the beginning of

At The beginning of Lastonethird of

In cardiac cycle the’isovolumetric fhe" isovolumetric i rgujldlfatmrduf . diastole(before 51)
contraction phase relaxation phase atthe diasio'e Luring rap During atrial systola
end ofthe systole filing phase
In mitral or Aortic and
Best heard at  tricuspid area pulmonary area  Mitral area Mitral area
(AV) ( semilunar)
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