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General Anatomy.

The circulatory System.

Parts of the circulatory system.

The cardio vascular system.

The Heart.

The pericardium.

Chambers of the heart and their openings.
The conducting system of the heart.
Arterial supply of the heart .(coronaries)
Venous drainage of the heart. (cardiac veins)
Main arteries of the body.

Main veins of the body.

The lymphatic vascular system.



The circulatory system

Circulatory system including both:
1. Blood vascular system.
2. Lymphatic vascular system.

< Lymphatic vessels mainly collect fluid lost fr
+he venous side of the vascular system. g
‘

Lymphoid tissue /
(containing lymphocytes &
and macrophages)

Capsule

Lymph node

.

Lymph vessel

.
Interstitial fluid
/ Cell products
and debris == G
A A

5 ""’ Pathogens
carrying lymph
=C—— (Fue 1)

om vascular capillary beds during nutrient exchange processes and deliver it back to

Tz
Lymphatic capilla



Blood vascular system

or cardiovascular svstem.
T B

Carotid artery (also

\ subclavian artery to arms)
- )
' .
\ ; Pulmonary vein

Consists of.

1. The heart. pu.mona,yane,, :

The arteries. RO

2
3. The veins. | ﬁ
4. The Capi”aries. A Inferior venacava .

Hepatic vei n

Mesenteric arteries

Rena) artery

lliac artery

Qf—’ Lor =

Trunk and legs
Circulation of the blood.

The general plan of circulation of the blood

In the cardiovascular system is as follows eheart

earteries 9 capillaries% veins 9 heart;

to be pumped again.



» The heart

 The heart lies in the chest,
* And is enclosed in the pericardium.

right common
carotid artery

right subclavian
artery and vein trachea

esophagus

brachiocephalic

left common carotid artery
artery

left subclavian
artery and vein

left
brachiocephalic
vein

right brachiocephalic
vein
superior vena
cava

right lun
9 left lung

[

diaphragm ’ 2

e

pericardium

— The pericardium and the lungs exposed from

in front. /F}gﬁ/& ‘3)__ o



» The pericardium

Is a fibroserous sac that encloses:- paretallayerof | essel

serous pericardium

1. The hea rt visceral layer of serous
pericardium (epicardium) Py
2. The roots of the great vessels.

Different layers of the pericardium.



* The pericardium lies in the middle of the chest

* Behind the body of sternum

* And in front of the 5" 4t thoracic vertebrae (fig 3,5)
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Lateral view

c - ) Subdivisions of mediastinum.




Parts of the pericardium.
Fibrous pericardium : strong outer layer.

Serous pericardium : which divides into two layers.

Parietal layer : lines the fibrous part
Viscera layer : covers the heart also called (epicedium)
The pericardial cavity: is a slit-like space between
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f
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The heart

* |s a hollow muscular organ.

 Somewhat pyramid-shaped.

* It is connected at its based to the great vessels ,but otherwise lies free with
in the pericardium.

Surtaces of the heart.
1. The sternocostal (anterior) surface

2. the diaphragmatic (inferior) surface

llllll

3. The base (posterior) surface

Apex of the heart

* |s directed downward , forward , and to the left.

* In the living person : it lies at the level of the left 5t intercostal space,
9cms from the midline.



Chambers of the heart

The heart is divided by the vertical septum into four chambers.

he right atrium.

N

ne right ventricle.

Right atriym Left atrium

w

Interatrial septum

T
T

The left atrium.
The left ventricle.

=

Left ventricle
Right ventricle

Interventricular sethmM
Endocardium >§\,\"
Myocardium
Apex of the heart ( )l- j i /’e)

Chambers of the heart.

Visceral pericardium
Pericardial cavity Pericardiur

Parietal pericardium



The wall of the heart is composed of.

1.
2.
3.

Cardiac muscle : (the myocardium)

Covered externally by the serous pericardium (the epicardium)

Lined internally with a layer of endothelium (the endocardium)

Right atrium Left atrium

Interatrial septum

Left ventricle
| Visceral pericardium
Interventricular Septum Pericardial cavity Pericardiur
= % Parietal pericardium
Myocardium

Apex of the heart ( — \7 14/’2)

Chambers of the heart.

Right ventricie



Openings of the chambers of the heart
A. the right atrium

1. The superior vena cava.
Opens in the upper part.
It returns blood from the upper part of the body

2. The inferior vena cava.

Opens in the lower part.

It returns blood from the lower part of the body
It is larger than the superior vena cava

3.The coronary sinus.

Drains blood from the wall of the heart .

4.The Right atrioventricular orifice

Aort .\ A /
orta iz W
| M\ /7
Right pulmonary G |\ ( Left pulmonary
artery to right lung \  artery to left lung
. 3 runk
Superior vena cava\L V| i Pulmonary trun
o - V // Left
E = - ) &
Right — (7 ~ " .  pulmonary
pulmonary - \\ ¢ veins
veins "\t i
/ —— Leftatrium
[ N
Right atrium ——— \
| \ {
\\. m ,-'/ \ [ :* \
. B = )\ ' t\ Myocardium
Pericardial sac —— r/LY\ , \ L
\ 4 ‘\ . ( ‘ A
Right ventricle . 4 'ﬁ'ﬁ Left ventricle

“1 {
WA

™\ Pericardial sac

Interventricular
septum

Q: Tgare

Inferior vena cava { |
Aorta

Blood flow through the heart.

* Communicate the right atrium with the right ventricle.

* It is guarded by the Tricuspid valve.




Openings of the chambers of the heart
B. the right ventricle.

1. The right atrioventricular orifice.

It is guarded by the Tricuspid valve.

2. The pulmonary orifice.

* Leads to pulmonary trunk which

delivers blood to the lungs.
* It is guarded by the pulmonary valves

(Figure 8)



Openings of the chambers

of the heart

C. The left Atrium

1.The four pulmonary veins.

* Two from each lung
* Have no valves.

2. The left atrioventricular orifice .

e Communications the left atrium with

the left ventricle.

* It is guarded by the mitral valve .

Aorta x f
| a $ /7
Right pulmonary \ / Left pulmonary
artery to right lung \ artery to le ﬁl ng
C el \/
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Blood flow through the heart.

(Figure 8)



Openings of the chambers of the heart

DI I I le Ieft Vel ltrIC|e Aorta ,\ Q\/C “
Right pulmonary : )"\, \/ 7 Left pulmonary
artery to right Iung';ﬁ \X /\ artery to left lung

——
N

1. The lett atrioventricular orifice. Y L/
Superior vena cava\L ‘ / Pulmonary trunk
I p FoA ! V:wj/// Left
* Guarded by the mitral valve. oy s feea e
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* It is guarded by the aortic valve




The conducting system of the heart.

* Normally ; the heart contracts rhythmically , at about 70-90 beats per
minute , in resting position .

* The rhythmically contractions originate spontaneously in the
conducting system , and the impulses travel in different directions in
the heart .

* The atria contract first and together, to be followed by contraction of
both ventricles.



Parts of the conducting system.

1.

Al

-
.
.
.
.

ne sinu-atrial node (SAN)
he atrioventricular node (AVN)

ne right and left bundle branches

ne subendothelial pluxus

of Purkinje fibers

ne atrioventricular bundle (Bundle of His)

' Right and le ft

node \vkv bundie bra
Purkinje fibe 4 I’?f )

mcch;mis;n. /’Z_:'ﬁ £

(Figure 9)
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) P wave QRS T wave (
Conductive mechanism of the heart through the use of an electrocardiogram.

n
i 11
| B |
PR interval ST interval
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The activity of the conducting system of the heart can be recorded by
the Electrocardiography ECG.




Innervation of the heart

* The heart is innervated by the autonomic nervous of it is divisions ;
The sympathetic and the parasympathetic .
* Regulating :

1. The heart rate

2. Force of the contraction

3. Cardiac output

A. Parasympathetic stimulation :

through the vagus nerve [x] Cause :

1. Decrease heart rate

2. Reduce force of contraction

3. Constricts the coronary arteries

B. Sympathetic stimulation

Through the cardiac sympathetic nerves cause :
1. Increase heart rate

2. Increase the force of contraction



Arterial blood supply
to the heart

The coronary arteries

| V/(

Right and left coronary arteries.

Arch of aorta

* The right coronary artery : sm.amm.mji;\ /"“‘monarytrunk
* Arises from ascending aorta. s I

Left coronary artery
j < Circumflex branch
\/ / ;\Y Left marginal branch
D Anterior interventricu!ar

m (left anterior descending) pranch

\ / \ Atrioventricular nodal pranch

X | ateral (diagonal) branch of

W anterior interventricular artery
ular

Posterior intervem(ic
(posterior descending) branch

* Supplies the right atrium and right ventricle sy
the sinu-atrial node and the
atrioventricular node and parts of

the left atrium and left ventricle by

many branches

* The terminal branch

(the posterior inter — ventricular)
anastomose with the anterior
interventricular branch of the left coronary
artery (to form collateral circulation).

Right marginal branch —=

A. Anterior View



Arterial blood supply

%* The left coronary artery tO the heart 1/ I
 Arises from the ascending aorta. | \

. . . R Sinu-atrial nodal branch ' . Pulmonary trunk
» Divides into two terminal branches. e s

& Circumflex branch
: / ;\Y Left ma g nal branch
B Anterior interventric ular i
(left a ( or descending) branc
l \ Atrioventric ular nodal bra nch

of
Later: | diagonal) branch
ntel ( tgrv ntricular artery

1. The anterior interventricular branch. S
2. 2-the circumflex branch

Posterior inte I'V :‘ g)'b il
Right marginal branch — (”°s'e"°r d

e supplies. o
e |eft atrium.
e |eft ventricle.

* the interventricular septum.

e the atrioventricular bundle and its branches.

(ﬁ/eyrc, //)



The venous drainage of the heart

the cardiac veins

Receive blood from the wall of the heart and drain into the right atrium.
The veins are

* the coronary sinus and its tributaries.

1.T
2.T
3.T
4.1

e great cardiac vein.
ne middle cardiac vein.
ne small cardiac vein.

ne posterior cardiac vein.

Major cardiac veins. A. Anterior view of major cardiac

veins. B. Posteroinferior vi

(F

iew of maj;

igure 12)



The Arteries.

» convey oxygenated blood from the heart (left ventricle)to various parts of the bodly.

\ Intracranial artery

{ Left temporal artery
4 I 4
Facial antery

Left external carotid artery
Right internal carotid artery Left internal carolid artery

[ ° ad. -
‘ I a]_ I | / & r t er]_ e S ° Right thyroid anery——,-(“ Left thyroid artery o
¢ Right common carotid artery : L‘HLM! commeon carolid artery
Right vertebral artery N vertebral artery
T h e AO rta Right subclavian 0 iy ('/ _Left subclavian

"( / » Left axillary artery

Right axillary artery
Left internal thoracic artery

* carry deoxygenated blood from W—— x

the heart (right ventricle) to the lungs. "’[ *-

Right external carotid artery ==

[
r
Innomi inate artery M

the main arterial trunk Pightintemal thoracic arery ﬁ j

Right brachial artery

L Left brachial artery

Intercostal arteries

( takes blood from the left ventricle
of the heart to various part of the body)

Part of the Aorta:
1-Ascending Aorta.
2-Arch of the Aorta. w4/
3-Descending Aorta. /| k

4-Abduminal Aorta. | U arteres.

— Left radial artery

L Left ulnar artery

. ¢ Hand artery

(figure 13)



1-the Ascending Aorta
* begins from the left ventricle of the heart.

* Gives two branches :
The right and left coronary arteries. R I

Right external carotid artery

Intracranial artery

Left temporal artery

g
Facial antery
Left external carotid artery

Left internal carolid artery
Left thyroid artery

Right internal carotid artery el
Right thyroid artery —~
Right common carotid artery = Left common carolid artery
Right vertebral artery m vertebral artery
Right subclavian — NS\ Y ( T Left subclavian
Right axillary artery f | - ‘ ,/ Left axillary artery
Innominate artery r 2 Left internal thoracic artery
Right intemnal thoracic artery 1 & /

Right brachial artery

Left brachial artery

Intercostal arteries

Right radial artery Left radial artery
Left ulnar artery

Right uinar artery

dand artery < Hand artery

Upper arteries.

(Figure 13)



2-The Arch of Aorta o
Branches: “"“9::‘:::::::@ )

Left external carotid artery
Left internal carolid artery

Left thyroid artery
Left common carolid artery

¢
=) N

Right external carolid artery

A. the left common carotid Artery . |
Right common carotid artery ————— 71\ [y
R

i ight vertebral arery S Lotvorenn prtary
. the left Su_bdawan, artery . e A SF] QE
C. the brachiocephalic artery. e ONEL LSOO I B

\ "
Intercostal arteries

\?J /
if\j‘f',‘("‘\‘

1) the right common carotid artery. / !
2) the right subclavian artery.

Right ulnar artery —

f
Right brachial artery k\\ ) \
which divided into :

T
4

“*The common carotid artery on both sides(right and lift)
divide in two branch:

1. the External carotid artery.

2. he Internal carotid artery.

They supply arterial blood to the head and neck region.

“*The subclarian artery on both side : (right and_lift):- continue into the axilla become the
Axillary artery which is the main artery of the upper time.

* The axillary artery continues in the arm as the Brachial artery which divides at the elbow
into two branches the Radial an ulnar artery which supply the forearm and the hand.




3- the Descending Aorta
* Is the continuation of the arch of the aorta.

* Descends at the posterior part of the chest in front of the 4th-12t
thoracic vertebrae

* |t passes behind the diaphragm at the level of 12t" thoracic vertebra,
and the through the aortic opening in the diaphragm and enters the
abdominal cavity to become the abdominal aorta.

It gives branches to :

A. the intercostal spaces.

B. pericardial branches.

C. Esophageal branched.

D. Bronchial branches (to the lungs).



4- The Abdominal Aorta

Is the continuation of the Descending Aorta in the abdominal cavity.
» Branches of the abdominal Aorta

A. Three anterior visceral branches.

1-the celiac artery. l 'i e
. . Mr:dm . ' Av.‘—\\l‘jhrz: ::sl a:!rza ery
2-the superior mesenteric artery. oty —

Right common iliac artery Left colic-artary

Lef iliac arte
Right internal iliac arte ry ft common g

3-the inferior mesenteric artery. A i ,‘

Left external iliac artary

Left internal iliac artery

Right femoral al artery I y Left femoral artery

B. three Lateral visceral branches.
1-Right and left suprarenal arteries.
2-Right and left Renal arteries.

3-Right and left Testicular (ovarian) arteries. i "o (} ‘_~ / et
C. Five lateral abdominal arteries. ] L “] ,f) J
1-Right and lift phrenic arteries. m:mz i /' i\'"\-, : ;';"
2—>5:four right and left lumber arteries. ‘}& ﬁ
D. Two terminal branches. mwmp/ } [5\ % sa:
right and left common iliac arteries. . (Fg9ure

(Flgure 14)



The common lliac Arteries .
e Bifurcation of the Abdominal aorta at the level of 4t" lumbar vertebra.

* Each common lliac artery divides into. s
1-The Internal lliac artery &Y

which supplies the pelvic organs and thee gluteal region.

2-The External lliac artery

which enters the lower limb to became the Femoral artery

which is the main artery to the lower limb .

* Continues in the popliteal fossa at the knee.

 Below the knee it divides into two branches

to supply the leg and foot.

(figure 14)



The pulmonary Trunk.
e carries the deoxygenated blood from the right ventricle of the heart to the lung .

* itis5cmlong.

e divides into right and left pulmonary arteries,

that enter the right and left lungs respectively.

(figure 13)



The veins

e Convey deoxygenated blood from various parts of the body to the heart (right

atrium).

* convey oxygenated blood from the lungs to the heart (left atrium).

Main Veins.

>The Superior Vena cava.

Formed by the union of the right and left
brachiocephalic veins.

Left subclavian vein

Left innominate vein

* |t descends vertically to drain into the right atrium.

»The Brachiocephalic veins
* Formed by the union of the :

1. Subclavian vein . And the

2. Internal jugular vein.

J » :\\: '\‘\,‘
vppecveins. [ Fa e 16D

The Subclavian vein is the continuation of the axillary vein drain the upper limb
The Internal jugular vein drain the head an neck region.




Main Veins.

The inferior vena cava
* is formed by the union of right and left common lliac veins.

* |t ascends upward from the abdominal cavity , and pierces the central
tendon of the diaphragm to enters the chest, and dralns into the right
atrium of heart. & Eee

Tributaries.

Right suprarenal vein.

Right and left renal veins.

Right testicular (ovarian) veins. sy

four lumbar veins.

A S

Hepatic veins ( from the liver) ety




The common lliac vein
Is formed by the union of the external and internal iliac veins.

*»*The external iliac vein is the continuation of the femoral vein which drains
lower limbs . ‘

**The internal iliac vein drains the organs of the pelvis .




The portal venous system

It is the venous drainage of the spleen, pancreas, gallbladder, and the
abdominal part of the alimentary tract (except the inferior part of the rectum ).

The venous blood is drained
from these structures to the liver.

= 3 £ > —]
right gastroepiploic vein

middle colic vein /_I
ligamentum teres ———1

(figure 138)



» The portal vein

* Is5cm long

* |s the final common pathway for the venous blood of:

The lower 1/3 of the esophagus

Gastrointestinal tract down to the inferior part of the rectum

The spleen
The pancreas

The portal vein is formed by the union of the:

The splenic vein
The superior mesenteric vein
* Posterior to the neck of the pancreas.

1
2
3
4,
5. The gallbladder
>
1.
2.

* Ascending upward posterior to the duodenum

* It enters the liver at the porta hepatis

» Tributaries to the portal veins

anch
leftbrane ferior vena cava
entum venosum

cystic vein  of portal vein '/T-T infe
am
o esophageal vein
G S
é,.' 3 S04
AR
4
o

left gastric vein

short gastric vein
left gastroepiploic vein

middle colic vein

ligamentum teres inferior mesenteric vein
left colic vein 4

superior rectal vein

appendicular
veins

.
2
Tributaries of the portal vein. < 7 e Ny =

1. Right and left gastric veins ; draining the stomach and abdominal esophagus

The inferior mesenteric vein (which joins the splenic veins)

2
3. Cystic veins from the gallbladder
4

Pancreatic veins (join the splenic vein )



The lymphatic Vascular systems .

Lymphatic system consists of :

1. Lymphatic tissue

Which is concerned essentially with the immunological
defence mechanism .

* And is represented by lymphatic organs:

such as spleen ,thymus, lymph nodes ,tonsils

and other lymphoid tissues in the

respiratory and digestive system.

2. Lymphatic vessels .

(Lymphatic vascular system).

Lymphatic vessels form an extensive and

complex network of channels.

* which begins as “porous “blind-ended lymphatic
capillaries in the interstitial spaces in the

tissues of the bodly.

e converge to from a number of larger vessels,

which ultimately connect with large veins in the neck.
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E ) Lymphoid system. A, The Aght lymphatic duct
drains lymph from the sight side of the head and neck and the right uppi
fimb (shaded), The thoracic duct drains the remainder of the body. Deep
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vessels are shown on the left. B. Lymph flow from extracellular spaces
through a lymph nade. Small black arrows indicate the Row of interstitial
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Functions of the lymphatics :

1. collect fluid from the vascular capillary beds , during the nutrient exchange
processes and deliver it back to venous side of the vascular system.

2. carry other materials that are included in the interstitial fluid such as:
a) pathogens.
b) cells of lymphatic system
(because lymphatics on their way to the venous system , must
at least, pass into one or more lymph node )
c) cell products (such as hormones)
d) cell debris .
* The lymph : is the clear and colorless fluid in the lymphatic's .
* The flow in lymphatic's is unidirectional.




Major LLymphatic channels :

A. The Thoracic duct

conveys lymph from:
1-Lower limbs.
2-Abdaminal and pelvic cavities.
3-Left side of the thorax.
4-Left side of the head and neck.
5-Left upper limb.

B-The Right lymphatic duct.
conveys Lymph from.
1-Right side of the head and neck.
2-Right side of the thorax
3-Right upper limb.
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Ilympharcic vessels are shown on the righe, and superficial pmphatic
vessels are shown an the left. B. Lymph flow from extracellular spaces
thraugh a lymph nade. Small black arrows indicate the Row of interstirial
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Cardiovascular System

THANKS



