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Phases of Gardiac Cycle

Def. It is cardiac events that occur from the beginning of one beat to the
beginning of the next beat. It consists of alteration of periods of systole &

diastole.
-1t lasts about 0.8 sec. (when the HR 1s 75/ min.).
Systole Diastole
- Atria 0.1 Sec. 0.7 Sec.
- Ventricles 0.3 Sec. (3 phases) 0.5 Sec, (5 phases)
Definition The atria contracqon of the atriasto pump 30% of its
blood to the ventricles.
Duration 0.1 sec
. It mitially increases“(from 4 to 8 mmHg) due to
Atrial . : )
atrial contraetion then it decreases (to 4 mmHg) due
Pressure . . .
to eviacuation of blood into ventricle.
Ventricular | It increases slightly due to entry of blood from atria
Volume | to réach the end diastolic volume (EDV) =140 ml.
[t Thitially inereasesw=slightly=(from-4-to=-8-mmHg)
Ventricular | (due to entry of blood from atria) then-it-decreases
Pressure | (to 4 mmHg) due to dilatation of ventricle to
accommodate the blood passing to it.
Aortic It decreases due to flow of blood from aorta to
v Pressure | peripheral arteries.
Heart Sound | 4™ heart sound.
Valves

A-V valves are open while, the semilunar valves are
closed.
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VentricularSystole |
2-Isometric 3-Rapid (maximum) 4-Reduced ejection
((Isovolumetric ejection (fo[-) (for .?Q"_A:)
contraction
miti It begins by closure It begins by openin the remaining 30% of
Deflnltlon of A.V. valve and the g .y P g g . ?
SETIHBIETEEEIR to of theaerticvalve-and | stroke volume is ejected
contract isometrically rushing of blood into to theaaorta.
(without change in the aorta where 70%
muscle fiber length)
- Thus, the ventricles of stroke volume
are closed chambers ejected in this phase.
filled with blood.
Durati on |0.05 sec | 'sec
Atrial It increases dueto | It isinitially decreased It isstill increasing (due to
closure of A-V (due to pulling dgwno continual accumulation of
Pressure Val‘ve andbulging | L i venous return)
of its cusps
toward the atria. f
Ventricular Constant. It decreases to reach end
impocfant (due to’pump of systolic volume (Z@ml).
Volume o Blood).
Ventricular | It increases-frox creases to It decreases (toll0-mmHg)
p maximum valued20 due to decrease of ejection
ressure mHg (in left the blood
ventricle) due to
contraction

It still decreases

It rapidly increases

It slightly decreases due to

of AV valves)

to 80 mmHg (from 80 mmHg to 120 pumping blood in aorta
(diastolic mmHg) becomes smaller than
pressure) due to amount of blood leaving the
flow of blood from aorta
aorta
(1% heart sound Is=sound No sound
(due to closure continuous a

)

closed

Valves wll valves alﬂ

hdsls &

80

a\ves )y i

A=V valves «emain

closed while
semilunaz valves
open

A-V valves remain closed
and semilunar valves
remain open
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Ventricular Diastole Y p/**

r/,j(‘%w 5{Pro stodiastolic
A\ end of systole and 6-Isometric

beginning of Relaxation
Elastolei)

7-Rapid

(maximum)
filing (for 60%)

8-Reduced filing
(for ;_QLA_)

Definition It begins by
it begins by closure | opening
the veriod between the of the aortic valve | valve due to the
P end of ventricular and the ventricles | increased atrial €
relax isometrically | pressure abpve t
systole and the closure “th
of the aortic valve withoutchange in | ventricu
———————— 7" | theventricular
=welume, i
Duration ( 0.04 sec ? 0.06 sec
Atrial It is still increasing
due to continuous
Pressure
venous return
C ‘E EE: ) CLul
VentriculA‘P ‘%&bo wg? \ \Sb) It,gicregses It increases SlOle
Volume t remams const ains constant rapidly (due to _(?('iias tasis)
flow of bloody—
It decreases to [tinitially
It decreases decreases below
Ventricular . the atrial (0 It increases slowly to
rapidly (to 5 TFon ;
Pressure mmHg) then it 4 mmHg
mmHg) —_—
raduall -
1ncrease

sure - (diacrotic wave%
léré . due elastic recoi

)toward the wventricle

It initially
increases

bécomes higher
ventricular

gurgitates blood then it decreases

(due to flow of
blood from aorta to
peripheral arteriesh_

— closure of the valve
sharp  decrease in
aortic pressure called
diacrotic (incisura)
notch.

will Fill é’»j'

It decreases
gradually (due to
flow of its blood

It is still decreasing
due to continuous
flow of blood from

aorta
O—

@heart sound
————

Heart Sound No sound due to closurg of | 3™heart sound 3"heart sound
semilunar valves) -
A-V valves are

A=V valves remain _open A-V valves are open
closed and All valves are while the while the semilunar

Valves . . —

semilunarvalves closed semilunar valves valves remain

remain-ope ~ remain etosed
o E closed @
L4 [} 7

+Hhis phose
Ae Rortic valy Ccolosed).
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(open)

From lower

body

Right ventricle
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From left lung
Left atrium
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(closed)
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Left ventricle
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(open)

Right ventricle
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The phases of the cardiac cycle for a heart rate of 75 beats per minute

£) When the cardiac cycle () During atrial systole, the
begins, all four chambers atria contract, completely

are relaxed, and the filling the relaxed
ventricles are partially ventricles with blood.
filled with blood. Atrial systole lasts e Atrial systole
Ventricular diastole lasts 530 100 meec. ends and atrial
msec (the 430 msec remaining in diastole begins
this cardiac cycle, plus the first and continues until
100 msec of the next). Throughout the start of the next
the rest of this cardiac cycle, cardiac cycle.
filling occurs passively, and both
the atria and the ventricles are c:n::l’::‘::l:ry?yz‘t%:endb:'glns.
relaxed. The next cardiac cycle This period, which lasts
begins with atrial systole and the 270 msec c'an be divided
completion of ventricular filling. 800 Ralo i p'hasoa.

) o Ventricular systole—

, first phase: Ventricular
contraction pushes the
AV valves closed but
does not create enough
pressure to open the

semilunar valves. This is
() Ventricular diastole known as the period of
—late: All chambers are isovolumetric
relaxed. The ventricles contraction.
fill passively to roughly A
70% of their final L. €) Ventricular systole—
volume. second phase: As
ventricular pressure rises
and exceeds pressure in
the arteries, the semilunar
2 Blood flows into the Velves Opii s or
is forced out of the
relaxed atria but the
ventricle. This is
AV valves remain
known as the period
closed. This is known
of ventricular
as the period of
isovolumetric } ;
relaxation.
() Ventricular diastole—
early: As the ventricles

relax, the pressure in them
drops; blood flows back
against the cusps of the
semilunar valves and forces
them closed.
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Here are some multiple-choice questions (MCQs) about the cardiac cycle:

1. Which phase of the cardiac cycle involves ventricular contraction?
A. Atrial Systole

B. Ventricular Diastole

C. Ventricular Systole

D. Atrial Diastole

Answer: C. Ventricular Systole

2. What causes the “lub” (S1) sound of the heart?

A. Closing of the aortic and pulmonary valves

B. Opening of the AV (atrioventricular) valves

C. Closing of the AV valves (mitral and tricuspid)

D. Opening of the aortic and pulmonary valves

Answer: C. Closing of the AV valves (mitral and tricuspid)
3. During which phase of the cardiac cycle is the aortic pressure higher than the ventricular pressure?
A. Atrial Systole

B. Isovolumetric Contraction

C. Ventricular Ejection

D.Isovolumetric Relaxation

Answer:D. Isovolumetric Relaxation

4.TheTwaveinan ECGrepresents:

A. Atrial depolarization

B. Ventricular depolarization

C. Ventricular repolarization

D. Atrial repolarization

Answer: C. Ventricular repolarization

5. What occurs during ventricular diastole?

A.The ventricles are contracting

B. The ventricles are filling with blood

C.The AV valves are closed

D. Theaortic valveis open

Answer: B. The ventricles are filling with blood

6. Which phase immediately follows ventricular systole in the cardiac cycle?
A. Atrial Systole

B. Isovolumetric Relaxation

C. Ventricular Ejection

D. Atrial Diastole

Answer: B. Isovolumetric Relaxation

7. What triggers the opening of the aortic valve?

A. When atrial pressure exceeds ventricular pressure

B. When ventricular pressure exceeds aortic pressure

C. When aortic pressure exceeds ventricular pressure

D. When atrial pressure exceeds aortic pressure
Answer: B. When ventricular pressure exceeds aortic pressure
8. The second heart sound (“dub” or S2) is caused by:

A. Opening of the AV valves

B. Closing of the AV valves

C. Opening of the semilunar valves

D. Closing of the semilunar valves

Answer:D. Closing of the semilunar valves

3. During which phase is all four heart valves closed?

A. Ventricular Filling

B. Atrial Systole

C.Isovolumetric Contraction

D. Ventricular Ejection

Answer: C. Isovolumetric Contraction

10. What percentage of ventricular filling is passive before atrial systole occurs?
A.10%

B.30%

C.170%

D. 30%

Answer: C.70%

Typey



Here are some more multiple-choice questions on the cardiac cycle:

n. Which of the following best describes isovolumetric contraction?
A. Ventricles contract with all valves closed
B. Ventricles relax with all valves open
C. Atria contract with all valves closed
D. Ventricles fill with blood from the atria
Answer: A. Ventricles contract with all valves closed
12.  Which of the following valves prevents backflow of blood into the left ventricle?
A.Tricuspid valve
B. Mitral valve
C. Aortic valve
D. Pulmonary valve
Answer: C. Aortic valve
3. Whatis the main purpose of the atrial systole in the cardiac cycle?
A.Toincrease ventricular pressure
B. To open the semilunar valves
C. Toincrease ventricularfilling
D. Toclosethe AV valves
Answer: C. Toincrease ventricularfilling
1. Which event marks the end of the ventricular ejection phase?
A.Closure of the AV valves
B. Opening of the aortic valve
C. Closure of the semilunar valves
D. Opening of the mitral valve
Answer: C. Closure of the semilunar valves
5. Whatdoesthe QRS complexinan ECG represent?
A. Atrial depolarization
B. Atrial repolarization
C. Ventricular depolarization
D. Ventricular repolarization
Answer: C. Ventricular depolarization
16. During which phase do the ventricles reach their maximum volume (end-diastolic volume)?
A. Atrial Systole
B.Isovolumetric Relaxation
C.Isovolumetric Contraction
D. Ventricular Ejection
Answer: A. Atrial Systole
7. Whichphase of the cardiac cycle is the longest under normal resting conditions?
A. Atrial Systole
B. Ventricular Ejection
C. Ventricular Diastole
D. Isovolumetric Contraction
Answer: C. Ventricular Diastole
8.  Whatisthefunction of the SA node in the cardiac cycle?
A.ltgenerates impulsesto startthe cycle
B. ltdelaysimpulses from the atria to the ventricles
C. ltcontracts to help fill the ventricles
D. Itcloses the semilunar valves
Answer: A. Iltgenerates impulses to start the cycle
1. Thedicrotic notch onthe aortic pressure curveis caused by:
A.Closure of the AV valves
B. Closure of the aortic valve
C. Opening of the aortic valve
D. Opening of the mitral valve
Answer: B. Closure of the aortic valve
20.  Duringatrial systole, which valves are open?
A. AV valves only
B. Semilunar valves only
C. Both AV and semilunar valves
D. Novalves are open
Answer: A. AV valves only
2. Theterm “afterload” refers to:
A.Thevolume of blood in the ventricles at the end of diastole
B. The pressure the ventricles must overcome to eject blood
C. The volume of blood ejected by each ventricle per beat
D. The strength of contraction of the ventricular myocardium
Answer: B. The pressure the ventricles must overcome to eject blood
22.  Which of the following structures delays the electrical impulse from the atria to the ventricles?
A.SAnode
B.AVnode
C. Purkinjefibers
D. Bundle of His
Answer: B. AV node
23.  Inwhich phase does passive filling of the ventricles primarily occur?
A.Ventricular Ejection
B. Atrial Systole
C. Ventricular Diastole
D.Isovolumetric Contraction
Answer: C. Ventricular Diastole
24.  Whenventricular pressure exceeds atrial pressure, which valves close?
A.Semilunarvalves
B. AVvalves
C. Both AV and semilunar valves
D.Novalvesclose
Answer: B. AV valves
25.  Whatisthe significance of end-systolic volume (ESV) in the cardiac cycle?
A.ltrepresents the blood leftin the ventricles after ejection
B. Itis the maximum blood volume in the ventricles before contraction
C.Itrepresents the pressure inthe aorta at the end of diastole
D. Itis the volume of blood that enters the atria
Answer: A. ltrepresents the blood leftin the ventricles after ejection

Let me know if you need further questions or help with any of these topics:



26. Which of the following conditions would most likely increase the end-diastolic volume (EDV) of
the ventricles?
A.Increased heartrate
B. Decreased venous return
C.Increased venousreturn
D. Increased afterload
Answer: C. Increased venousreturn
27. Ifthe atrioventricular (AV) node were damaged and slowed the conduction between the atriaand
ventricles, what would most likely occurinan ECGreading?
A.Prolonged QRS complex
B. Prolonged PR interval
C. AbsentPwave
D. Shortened PR interval
Answer: B. Prolonged PRinterval
28. Which of the following best describes the Frank-Starling law of the heart?
A. As preload increases, stroke volume decreases
B. As afterload increases, cardiac outputincreases
C. As preload increases, stroke volume increases
D. As heartrate increases, end-systolic volume increases
Answer: C. As preload increases, stroke volume increases
29. During ventricular systole, which of the following events occurs in the left ventricle?
A. Ventricular pressure falls below atrial pressure
B. Ventricular volume reaches its maximum
C. Ventricular pressure exceeds aortic pressure, opening the aortic valve
D. Ventricular pressureis lower than aortic pressure, causing the aortic valve to close
Answer: C. Ventricular pressure exceeds aortic pressure, opening the aortic valve
30. What effect would anincrease in afterload have on the heart if all other factors
remained constant?
A.ltwould increase end-systolic volume (ESV)
B. It would decrease end-systolic volume (ESV)
C. ltwould increase end-diastolic volume (EDV)
D. Iltwould decrease end-diastolic volume (EDV)
Answer: A. It would increase end-systolic volume (ESV)
3. Which of the following explains why blood does not backflow into the atria during
ventricular systole?
A. The semilunar valves prevent backflow
B. The pressure in the ventricles is lower than in the atria
C.The AV valves are closed
D. The atria contract simultaneously to prevent backflow
Answer: C. The AV valves are closed
32. Whenblood flows into the ventricles primarily due to pressure differences rather than active
contraction, this phase is known as:
A. Active ventricularfilling
B. Isovolumetric relaxation
C. Passive ventricular filling
D. Isovolumetric contraction
Answer: C. Passive ventricularfilling
33. Whatisthe impact of increased sympathetic nervous system stimulation on the heart?
A.ltdecreases heart rate and contractility
B.Itincreases heartrate and decreases contractility
C. ltincreases both heart rate and contractility
D.Itdecreases heart rate but increases contractility
Answer: C. ltincreases both heart rate and contractility
34. Asuddendropinblood pressure would likely trigger which of the following
compensatory responses?
A.Decreased heartrate and increased stroke volume
B. Increased heart rate and decreased stroke volume
C.Increased heartrate and increased cardiac output
D. Decreased heart rate and cardiac output
Answer: C.Increased heartrate and increased cardiac output
35. Inthe context of heart function, preload can best be described as:
A.Theforce the heart must overcome to eject blood
B. The degree of stretch of the heart muscle before contraction
C.Thepressureinthe ventricles at the end of systole
D. The pressure in the ventricles during isovolumetric contraction
Answer: B. The degree of stretch of the heart muscle before contraction
36. The main purpose of isovolumetric contraction inthe cardiac cycleis to:
A. Ejectblood into the aorta and pulmonary artery
B. Equalize pressure between the atria and ventricles
C.Increase ventricular pressure to open the semilunar valves
D. Openthe AV valves for passive filling
Answer: C. Increase ventricular pressure to open the semilunar valves



