The cardiac cycle
-Each cardiac cycle is formed of systole اﻧﻘﺒﺎضand diastole ارﺗﺨﺎء
-Duration of each cardiac cycle will be 0,8 sec0,8 ﯾﻌﻨﻲ ﺿﺮﺑﻪ اﻟﻘﻠﺐ اﻟﻮاﺣﺪه ﺑﺘﺴﺘﻐﺮق
 ﺛﺎﻧﯿﻪ60 ﺿﺮﺑﻪ ﻫﺘﺴﺘﻐﺮق75 ﺛﺎﻧﯿﻪ ﻓﺎ ﻟﻮ ﻫﯿﻌﻤﻞ
time of systole

time of diastole

Artia

0,1sec

0,7sec

ventricle

0,3sec

0,5sec

-sequence of events during cardiac cycle:
1-the atrial systole (late diastole) duration 0,1sec:•SAN generates impulse(excitatory wave) which spreads
over both atria,which excitate both atria followed by contraction of both atria
•the excitatory wave can’t spread over the both ventricles due to the delay
in AVN
both ﻓﺎ ﺗﺘﺴﺒﺐ ﻓﻲ اﻧﻘﺒﺎض ال.both atria  ﺗﻌﻤﻞ اﺛﺎره إﻟﻲSAN ﯾﻌﻨﻲ اﻻﺷﺎرة اﻟﻜﻬﺮﺑﯿﺔ ﺑﺘﻄﻠﻊ ﻣﻦ
 ﻓﻲ ﻧﻔﺲ اﻟﻮﻗﺖ ﻋﺸﺎن ﻛﺪهAVN  ﻋﻦ ﻃﺮﯾﻖboth ventricles  ﻓﺎ اﻻﺛﺎره دي ﻣﺶ ﻫﺘﻨﺘﻘﻞ إﻟﻰ,atria
 ﺑﺘﺄﺧﺮ اﺳﺘﻘﺒﺎل اﻹﺛﺎرة ﻟﺤﺪAVN  ﺑﻨﻘﺒﻀﻮ ﻣﻊ ﺑﻌﺾ ﻋﺸﺎن ﻛﺪا ﯾﻮﺟﺪ الatria  وventricles ﻫﺘﺨﻠﻲ ال
 ﯾﺨﻠﺺatria ﻣﺎ اﻧﻘﺒﺎض ال
• 70% of the blood in atria pass to ventricles by pressure gradient
(passively)30% of the blood in atria pass to ventricles by atrial contraction
 ﻋﺸﺎنpressure gradient  ﻋﻦ ﻃﺮﯾﻖventricles  اﻟﻲatria ﻣﻦ اﻟﺪم ﺑﺘﻨﻘﻞ ﻣﻦ ال%70 ﯾﻌﻨﻰ
 ﻣﻦ اﻟﺪم ﺑﻘﻰ ﻣﺤﺘﺎج ال%30  ﺑﺲ ﻓﻲventricles  ﻃﺒﯿﻌﻲ ﻫﯿﻨﺘﻘﻞ اﻟﻲatria ﺗﺮﻛﯿﺰ اﻟﺪم ﻋﺎﻟﻲ ﻓﻲ ال
( ﯾﻌﻤﻞ اﻧﻘﺒﺎض ﻋﺸﺎن ﯾﻨﺰﻟﻬﻢ )ﻛﺎن ﺑﯿﻌﺼﺮ ﻧﻔﺴﻪatria

•because of passage of blood from atria to ventricles, ventricles volume
increase gradually and reaches a limit, this limit is (end-diastolic volume) it
about 130 ml
end  ﺗﻔﻀﻲ ﻛﻞ اﻟﺪم ﻓﯿﻪ ﻓﺎ اﻟﺤﺠﻢ دا اﺳﻤﻪatria  ﺣﺠﻤﻪ ﺑﯿﺰﯾﺪ ﻟﺤﺪ ﻣﺎ الventricles ﯾﻌﻨﻲ ال
-diastolic volume l
•increase in the atrial pressure due to contraction
•slightly increase in ventricular pressure but still less than atria pressure
due to relaxation state in ventricles
•aortic,pulmonary pressure decreases because of the closed valves
ﻋﺸﺎن اﻟﺪم ﺑﯿﺮوح ﻻﻃﺮاف اﻟﺠﺴﻢ ﺑﺲ ﻣﻔﯿﺶ دم ﺑﯿﺪﺧﻞ ﻣﻦ ﻧﺎﺣﯿﺔ اﻟﻘﻠﺐ
•Mitral and tricuspid valve opened
•4th heart sound can’t be heard by the normal stethoscope ﺳﻤﺎﻋﺔ اﻟﻄﺒﯿﺐ, this
4th heart sound is due to atrial contraction and ejection of blood
2-isometric or isovolumetric contraction phase,Duration 0,05:•The excitatory wave is transmitted by AVN to both ventricles
•first:, the tricuspid valve, mitral valves close, because the ventricular
pressure exceeds atrial pressure,closing of these valves produces first
heart sound, they also prevent return to atria
•Aortic and pulmonary valves close, so ventricles continue contraction in
closed chamber, and aortic and pulmonary pressure decrease
•the ventricles pressure increased rapidly (from 0- to 80 mmhg) because of
contraction of ventricles in closed chamber

•atrial pressure slightly increased due to blood in ventricles pushing the
tricuspid, mitral valves upward ( C Wave)
 ﺑﯿﺪﻓﻊventricles  و اﻻﻧﻘﺒﺎض ﺷﻐﺎل ﻓﻲ ال. ﻟﻤﺎ ﺑﯿﻘﻔﻠﻮtricuspid and mitral valves ﯾﻌﻨﻲ ال
 ﻟﻔﻮق ﻓﺎ دا ﻫﻮ اﻟﻲ ﺑﯿﺴﺒﺐ زﯾﺎده اﻟﻀﻐﻂblood
•because of contraction of ventricles in closed chamber, the volume of
ventricles is constant
3-maximum Ejection phase:durations 0,15 sec:•in this phase the ventricular pressure increases due to ventricular systole

•when the ventricular pressure exceeds the aortic and pulmonary pressure
the valves will open
 ﺑﯿﻘﻞaortic  وpulmonary  ﺑﯿﺰﯾﺪ ﻧﺘﯿﺠﻪ اﻻﻧﻘﺒﺎض واﻟﻀﻐﻂ ﻓﻲ الventricles ﯾﻌﻨﻲ اﻟﻀﻐﻂ ﻓﻲ ال
valves  ﺑﯿﻔﺘﺢ الpulmonary  و الaortic  ﯾﺰﯾﺪ ﻋﻦ الventricles ﻓﺎ ﻟﻤﺎ اﻟﻀﻐﻂ ﺑﺘﺎع ال
•the volume of ventricles decreases
pulmonary  و الaorta ﻋﺸﺎن ﺑﯿﻔﻀﻲ اﻟﺪم ﻓﻲ ال
•the aortic and pulmonary pressures increase so this phase called Rapid
ejection phase
 اﺗﻔﺘﺤﺖ ﻓﺎ دﺧﻠﻬﻢ دم ﻛﺘﯿﺮ ﻓﺎ اﻟﺼﻐﻂ ﻓﯿﻬﻢ ﺑﯿﺰﯾﺪvalves ﻋﺸﺎن ﺧﻼص ﺑﻘﺎ ال
•mitral and tricuspid valves are still closed
•the atrial pressure decreases at beginning of this phase,then increase to
accommodate the venous return
•always ventricles pressure is higher than Aortic and pulmonary pressure to
prevent returning blood to ventricles
ﻻزم ﻃﻮل اﻟﻔﺘﺮة دي ﺿﻐﻂ اﻟﺪم ﻓﻲ اﻟﺒﻄﯿﻦ ﯾﻜﻮن اﻋﻠﻰ ﻣﻨﻪ ﻓﻲ اﻟﺸﺮاﯾﯿﻦ
4-the reduced ejection phase

•during this phase less blood will be ejected from ventricles, the volume of
ventricles and pressure will decrease gradually
 ﺑﯿﺘﺒﻘﻲ ﺷﻮﯾﻪ دم ﺑﻘﺎ ﺑﯿﻄﻠﻌﻮ ﺑﺒﻂء ﻓﻲ الRapid ejection phase ﻣﺶ اﻟﺪم ﺧﻼص ﻃﻠﻊ ﺑﺴﺮﻋﻪ ﺟﺪاً ﻓﻲ
 ﺑﯿﻘﻞventricles  ﻋﺸﺎن ﻛﺪا ﺑﯿﻜﻮن اﻟﻀﻐﻂ و ﺣﺠﻢ الreduced ejection phase
•Aortic and pulmonary pressure start to decrease because blood coming to
them is less than blood leaving them
Aortic and• ﻣﺶ اﺣﻨﺎ اﺗﻔﻘﻨﺎ ان اﻟﺪم ﻓﻲ اﻟﻤﺮﺣﻠﻪ دي ﺑﯿﻄﻠﻊ ﺑﺒﻂء و ﺑﺘﻜﻮن ﻛﻤﯿﻪ ﻗﻠﯿﻠﻪ !؟ ﻓﺎ ﻋﺸﺎن ﻛﺪا
pulmonary pressure start to decrease
 ﻓﻲ ﺷﻮﯾﻪ دم ﺑﯿﻜﻮﻧﻮ ﻟﺴﺎ. ﺑﯿﺨﻠﺺventricular systole **دﻟﻮﻗﺖ اﻟﻤﺮﺣﻠﻪ دي ﺧﻼص ﯾﻌﺘﺒﺮ ال
end -systolic volume =60ml  ﻣﻄﻠﻌﻮش دول اﺳﻤﻬﻢVentricles ﻣﻮﺟﻮدﯾﻦ ﻓﻲ ال
 وﻫﻮ ﻣﻠﯿﺎن ﺑﺎﻟﺪمventricles  اﻟﻲ ﻛﺎن ﻋﺒﺎره ﻋﻦ ﺣﺠﻢ الend diastolic volume **ﻃﺐ ﻓﺎﻛﺮﯾﻦ ال
130ml
 اﺳﻤﻬﻢ ال70ml=60-130 ﻛﺪا ﻟﻮ ﻋﺎﯾﺰ اﺟﯿﺐ ﺣﺠﻢ اﻟﺪم اﻟﻲ اﻟﻘﻠﺐ ﺑﯿﻀﺨﻪ ﻓﻲ اﻟﻨﺒﻀﻪ اﻟﻮاﺣﺪه ﻫﯿﻜﻮنstroke volume
•stroke volume is the amount of blood that are ejected by each ventricle per
beat =70ml
•mitral and tricuspid valves still closed
•always ventricles pressure is higher than Aortic and pulmonary pressure to
prevent returning blood to ventricles
5-protodiastolic phase:•the important event in this phase is the aortic and the pulmonary valves
start to close to prevent return the blood from aortic and pulmonary arteries
to ventricles
 ﺑﺘﻘﻔﻞ ﻋﺸﺎن اﻟﺪمvalves  ﻓﺎ الaortic and pulmonary arteries دﻟﻮﻗﺖ اﻟﺪم ﻣﻮﺟﻮد ﻓﻲ
diaprotic wave  ﻓﺎ ﺑﯿﻨﺘﺞ ﻋﻦ اﻟﺼﻐﻂ داvalves  ﻓﺎ اﻟﺪم ﺑﯿﻀﻐﻂ ﻋﻠﻲ الventricles ﻣﯿﺮﺟﻌﺶ ال

•the ventricular pressure decrease and it’s volume increase
 ﻓﺎ ﺣﺠﻤﻪ ﺑﯿﺰﯾﺪ و اﻟﻀﻐﻂ ﺟﻮا ﺑﯿﻘﻞatria ﻫﻨﺎ ﺑﻘﺎ ﺑﺪاﯾﺔ اﻻرﺗﺨﺎء ﻓﺎ ﻋﺸﺎن ﯾﺴﺘﻘﺒﻞ اﻟﺪم اﻟﻲ ﺟﺎي ﻣﻦ ال
6-isovolumetric relaxation phase:•pulmonary and aortic valves are closed (responsible for 2nd hard sound in
this phase) also the mitral and tricuspid valves are closed
•ventricles begin relaxation on closed chamber so the volume of ventricles
is constant
•due to relaxation of ventricles in closed chamber that’s lead to sharp drop
in ventricular pressure
•the atrial pressure increase due to venous return
•Aortic and pulmonary pressure decrease because their valves are closed
this sharp drop called diacrotic notch, this is followed by diacrotic wave due
to elastic recoil of aorta which increases the aortic pressure
7-the rapid filling phase:•Because of decrease in ventricular pressure and increase in atrial
pressure,the atrial pressure will exceed the ventricular pressure which lead
to opening mitral and tricuspid valves
•the blood will flow passively to ventricles because the atrial pressure is
higher than ventricular pressure
•volume of the ventricles increased rapidly to accommodate the amount of
atrial blood
•Aortic and pulmonary pressure decrease because their valves are closed

•this rapid filling responsible for third heart sound but it can’t be heard
8-the reducing filling phase:•Mitral and tricuspid valves are still opened and blood continues to flow
passively from atria to ventricles but with slower rate
•volume of ventricles increase gradually but pressure decreases
•Aortic and pulmonary pressure still decrease because valves still closed
______________________________________

•Systolic pressure in:
Aortic pressure is 120 mmhg
Pulmonary pressure is 25 mmhg
 اﻗﻞ ﻟﯿﻪ ﻣﻊ اﻧﻬﻢ ﺑﯿﻀﺨﻮا ﻧﻔﺲ ﻛﻤﯿﻪ اﻟﺪم؟pulmonary اﻟﻀﻐﻂ ﻓﻲ ال
 ﺑﯿﻮﺻﻞaorta  ﻟﻜﻦ الlung  ﺑﺘﻮﺻﻞ اﻟﺪم اﻟﻲ ﻣﺴﺎﻓﻪ ﺻﻐﯿﺮه اﻟﻲpulmonary arteries ﻋﺸﺎن ال
اﻟﺪم اﻟﻲ اﻟﺠﺴﻢ ﻛﻠﻪ
*From the radial pulse wave we could know:-

•Heart rate/minute
•rhythm of heart,whether it regular or not
•force of contraction strong or weak due to hemorrhage or shook
• from palpation of radial pulses we could feel pulse not the wall of artery if
we could cord like structure in arteriosclerosis
ﯾﻌﻨﻲ اﺣﻨﺎ ﺑﻨﺤﺲ ﺑﺎﻟﻨﺒﻀﻪ ﺑﺲ ﻟﻜﻦ ﻣﺶ ﺑﻨﺤﺲ ﺑﺠﺪار اﻟﺸﺮﯾﺎن دا ﻓﻲ اﻟﺤﺎﻟﺔ اﻟﻄﺒﯿﻌﯿﺔ ﻟﻜﻦ ﻓﻲ ﺣﺎﻟﺔ اﻟﺘﺼﻠﺐ
اﻟﺸﺮﯾﺎﻧﻲ ﺑﻨﺤﺲ ب ﺟﺪار اﻟﺸﺮﯾﺎن
***ﻛﻞ اﻻرﻗﺎم اﻟﻲ ﻓﻲ اﻟﻤﻠﻒ ﻣﻄﺎﻟﺒﯿﻦ ﺑﯿﻬﺎ

