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Blood

Fluid connective tissue 2l ksl Bl

< Extracellular matrix = plasma
< Cellular elements = Red blood
cells, White blood cells and

Platelets — totse chadl sul bos = aalsl ol
E— ggeall pilaally elagl Al

Functions:
1) Transportation s

Ll = ad=Jl - Plasma (55%) -

Red blood cells -

(45%)

Buffy coat,
composed of
white blood cells
and platelets

Fig.1: Appearance of
centrifuged blood.
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= (Qases, nutrients, hormones, waste products . "o ..

2) Re_gulation ek (¥

- EH2 bOdy temperature el Byl 3> doyag i 0324g)l @Bl

3) Protection i

= ﬁtting, white blood cells, proteins




Plasma Formed Elements
55% of blood 45% of blood

Solutes el
atelets
(mostly protein)

Proteins
(Mostly

Other — ﬂ 3 = ‘ White blood cell

: Solutes Reie
Albumln) o : : Platelet

Red blood cell




‘ Formed Elements of Blood =~

Red Blood Cells/ Erythrocytes '+~~~

-

rhadl axlua (o a3 e JSadl (8 (ugx ol seie 038
" Biconcave disc in shape. This increases surface

a_rea. rx3dl Oleasllg 3ledl I yazay el "
" Lack nucleus and other organelles: T
2 No mitochondria — doesn’t use oxygen Surface view

u Strong, flexible plasma membrane. This allows
the cell to change its shape without rupturing

as it passes through narrow capillaries.
= Life span about 120 days. =75 0

Globin
(polypeptide)
® (Cytoplasm filled with the oxygen-

: - L1 o e de pitbstes
carrying protein hemoglobin. ==+

— Fig.2: The shape of red blood cells and
hemoglobin molecule.




White Blood Cells/ Leukocytes

“* Wandering cells: formed in bone marrow, circulate in
blood and enter tissues. ol 3555 ol 8 3035 il 155 5 1555 ll gl Lol

“* Respond to local factors in inflammation.
Cloi " g Plasma cell ® 1 o, ™ ¢

i) / ,\ . &
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Fig.3: Leukocytes in
inflamed tissue.




Classification of Leukocytes
cladl ol S Goad ¥l

Neutrophils

/ Olaasdl
Granulocytes Eosinophils / Acidophils YR

sladl Syl Has specific granules

Basos Ol g Basophils el

Leukocytes

Ol 52 Monocytes

Agranulocytes T-Lymphocytes

Lymphocytes

No specific granules

B3 Ol L) ucd) dyglaalll LMs B-Lymphocytes




Granulocytes EEEg0] ]S Eosinophils Basophils
Abundance
(% of Most common Least common
leukocytes) (Ol Bgmone) § By S0 e
o gcdll Bissa o oadll 453
Nucleus | Multilobed Bilobed 5 shaped (obscured
by granules)
d B34S dula> 8yeS daacld
Sparse an . - -
Granules St b Large eosinophilic Large basophilic
Doldie [y fraly dsbi0
 Defense against Release of
Function Phagocytosis parasitic infection inflammatory
* Allergic reactions molecules
)] J2a)l 393y dgliaball counll s ¢ 54l dolgd! Ol g
Fig.4:

Granulocytes.




Fig.5:
Agranulocytes.

Agranulocytes:

Lymphocytes: ... A‘J
%* Variable in size. 40 e S L 251 51

* Nucleus very dark and occupies most of the cell.
 Functions: T-cells = Cell mediated immunity.
B-cells > Antibody-mediated immunity.

Juglsdl deliall 0 ASLT LIl nasUs ol
Balaall pluc¥l e Baazeall deliall o &SLI LM
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Monocytes: U ol 25 s e 5l

** Kidney or U-shaped nucleus.

** Cytoplasm basophilic, «=see

** Function: formation of macrophages.

0
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Platelets/ Thrombocyftes

e ¥l N Olslazal dyelgdl LU Laus sl ¢ 155 8 8348 LIS Juu s
gl xilaall awd Bydo clinl I Olslaed] sie ouwdd dsgell

" Large cells in the bone marrow called Megakaryocytes send
processes into blood vessels. These processes will splinter
into small fragments called Platelets.

" This process continues until each megakaryocyte gives rise
to about 2000 platelets. Aysas g Yoo s> el 2l IS 2 oo dgasll 030 yaza

" Each platelet 1s a disc-shaped structure surrounded by cell
membrane and containing no nucleus but numerous vesicles —
containing blood-clotting promoting factors.

= Short life span: 5-9 days. 4ot

" Function: Stops bleeding by the formation of ¥ platelet plug
and  blood clot. TR

u-’SSJ Ls-’)bu-‘lh"—’ﬂlﬁ‘-"-"wsn o sl e gousi lgS)g Blgi Lle cgum Yo ol




ABO Blood Group e s e

elyasdl adl LS o Jle shzws ol

" Blood group is type of blood designated to a person based on
the presence/absence of an antigen on the surface of RBCs.

" The ABO blood groups are based on the A and B antigens.
" Reason for antibodies presence not clear.  soa sl e ABO sl los s

xolg su Bslaall eLu_?-;ﬂl 3059

Blood Type Antigen on RBCs Argigsri}é =
A A Anti-B
B B Anti-A
AB A& B None
O None Anti-A & Anti-B

10



Fig.6: Antigens and antibodies in the different blood groups.

BLOOD TYPE TYPE A TYPEB TYPE AB

A antigen B antigen Both A and B antigens

Red blood cells ‘ *
Plasma ;\ /% *
N RS

Anti-B Anti-A Neither
antibody antibody antibody

dguisd as o)l s dlad IS0 Sy
" Each blood group can give to
itself
= AB 1s the Universal Recipiem‘ O
" O Is the Universal Donor Do

®

Fig.7: Relation of the
different blood groups.

TYPE O

Neither
A nor B antigen

N4

Both anti-A and
anti-B antibodies

0
| ©®
‘®
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The Heart

A  hollow pyramidal shaped
muscular organ located within the
pericardium  in  the  middle
mediastinum in the thoracic cavity.

The heart features:

» 3 surfaces (anterior, inferior and
posterior). (59 s s polel) sl ¥

> 4 borders (right, inferior, left and
SUPEIIOT). - -(eshon ol i ) soum €

> Apex.

> 4 chambers (right and left atria and
VﬂnﬂjﬂES). (ebadlg sl (paadl cu3dl) Slymes € <

Mediastinum
(between right and left lung)

Fig.8: Position of the
heart in the chest.
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. Fig.10: Lateral view of the mediastinum [—
The Mediastinum: . after removing the lung,

s o bl Oloodl Ul saall z5su e i gl b b dalaie

L supearior mediastinum

= A midline region that
e)(tﬂds from the sternal angle

thoracic outlet to the
diaphragm. It’s bounded

manubrium

arterior mediastinum

b . body of sternum

Y ol g ¥l o _
 Anteriorly: Sternum W s 10

. . } inferior mediastinum

d Posteriorly: Thoracic .

vertebrae «o-all ohal sl SlAQ
O Laterally: Lungs and Sy .

pleurae anls ol sl )
d

Inferiorly: Diaphragm o otoiie.

diaphragm

posterior mediastinum

* The mediastinum is divided into superior and inferior parts by a plane
passing from the sternal angle to the lower border of T4. The inferior
mediastinum is divided into anterior, middle and posterior parts by the

perlcardlum. T4 oo Slawdl asdl ] deadll Gyl o say gozus dawlsy ddawg dyole clind I aaall gy
ssaldl daulsy &dls g awgg dcalel clinl JI ol ol audsy 13
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The Pericardium

oy oalin o oS duanag Sl s clad

" Membrane surrounding and protecting the heart. Formed of 2
main parts:

WlSa b axaiy il Lasd dg8 s a3l Ladll yseldl clas
* Outer Fibrous pericardium: tough layer that protects the heart
and anchors it in place.

* Inner Serous pericardium (simple squamous epithelium): thin

more delicate membrane. Formed of the parietal layer fused to

fibrous pericardium and the wvisceral layer which 1s the

epicardium Bl o (95 sl 13515 8.5, sl (s bty Blals) L1 Loall 590l
) i)l clae oy Gyl dadally LAl ysaldl ge dsnansall dylanl

" Between the two serous layers we have the pericardial cavity
that’s filled with the pericardial fluid to reduce friction.

Ao Yl g0l Blan slaall yp0lll g amgr patilaall sl e
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Layers of the heart wall

agedll de gl dillay dass (Posay daiy> Bylgh) Sy ddae . Jall &=l dadall i8leadl eliue
1. Endocardium: Inner layer of the heart. Lined by endothelium
(stmple squamous epithelium) continuous with that of the blood
vessels.

8l dlae LS ppa oS L dall B dads clawl i dall dlac Y

2. Mpyocardium: The thickest layer of the heart. Formed of cardiac

muscle cells. Pericardial cavity

3. Epicardium: The

Fibrous
outermost layer. The layer
1 Myocardium
same as the visceral I
pericardium. pericardium Endocardium
sl @l 1yl Al elas ¥
.ngﬁoJl ol clae s
" Visceral
pericardium

Fig.11: Layers of the heart

wall and the pericardium.




Surfaces of the heart

: saledl b
Anterior Surface:

Juperior vena cava

sl pdadl pasdl S dadl asdl (38 e Sty < Ascending aorta

» Formed by the:
* Right atrium ——
* Right ventricle

Arch of aona

Pulmonany trunk

Left auricle

Anterior inferveniricular
branch of left coronary artery

Right atrium —

Great cardiac vein

* [Left ventricle

Anterior intarventricular groove

Right ventricle Left ventricle
> Related tO the | — Obtuse margin
Small cardiac valn
Stemum' Inferior vena cava b
N IPUNEN | Apex

Infericr margin

Fig.12: The anterior surface of the heart.
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(ssell) LAl o Fig.13: The posterior and inferior
Posterior Surface " surfaces of the heart.

(Base):

Arch of aorta

sl o3l 100 852y Left pulmonary artery - ~ _
> Formed by the: e pulmonary veins ‘C:):. ;I-tgehrzpuimonaw
L Left atrium Fat and vessels in o) 71 ,
coronary sulcus _ @l“"“ N E:ﬁ:gg;ﬂ
> Related to the  Coronary 2 -
esophagus. pulmonary
egsall bye veins (superior

and inferior)

Inferior
vena cava

» Formed by:
* Right Ventricle \

e
* Leftventricle i "
sl epgdal

Fat and vessels in posterior
interventricular sulcus

» It’s the surface upon which the heart rests on the diaphragm.

Sl Ol e il ade yinag (3l xbaudl 9o 17



Apex of the heart --
J Formed by the left

ventricle. sl o o s

Sledlg @‘.A;})U_g (Jaw dg> 90

1 Directed downwards,
forwards and to the lett.

d Located at the left 5*
intercostal space 9cm
from the midline.

Dagzall bl o e 3 ey Lle ¢ ualsdl gyl doyoll @8Lull 5 gy

1 Can be felt by palpation. Fig.15: Location of

the apex of the heart. ———

ol Bk e yoradl (Say



Chambers of the heart

Jldtl Slyme - oy ls]

" 2 atria — receiving chambers el s o 33 ko S
< Auricle: small pouch that increase capacity of atria o
" 2 ventricles — pumping chambers > b=>- ok e

® Sulci — grooves on the surface of the heart that contain the = "
coronary blood vessels.

owedadl e ool Lady ST
1. Coronary sulcus: separating the atria from the ventricles.

2. Anterior interventricular sulcus: between the two
ventricles anteriorly. o os ool oo sl sl v o)

3. Posterior interventricular sulcus: between the two
ventricles posteriorly.

a3l e adadl o alsdl acdadl g @l
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Fig.16: Sulci of the heart.

Fat and vessels in
coronary sulcus

SO Leglly sl

Sl @l
Fat and vessels in anterior Fat and vessels in posterior 3-6‘93“9' e
interventricular sulcus interventricular sulcus A
;},AL‘&' el o @l < dugadll dcgily ygaull
Anterior view Posterior view
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The Right Atrium (RA)

2l ol (el 931 o)l (gslall Baar il wygll te pull it

< Receives blood from: ’Superior vena cava, PInferior vena cava,

) Coronary sinus.

(ol &adl Llay) dyglay 83a> @ (il (g jr I

< Interatrial septum has fossa ovalis (remnant of foramen ovale)

Q

Blood passes through the right atrioventricular orifice (which’s
guarded by the tricuspid valve) into right ventricle

el aadl ] (Syadl S alaall lguson L3l) el dedadl &3l doall se pll sa

The Right Ventricle (RV)

a

i)l dlae BUIT e deiiye pi> - dulae Baly e got

Possess trabeculae carneae — raised bundles of cardiac muscle

fiber. .. e
— (3 boue) dadol O3Laally dlazall &gl gl dhaze Syl S plaall &loy
Cusps of the tricuspid valve are connected to chordae tendinae

which are connected to papillary muscles (3 in number).

Interventricular septum. o= o ==

Blood leaves through pulmonary orifice which’s guarded by the
pulmonary semilunar valve into pulmonary trunk.

353l gaadl JI Vg g5yl plaall lgaay L4l dygiyll douaall JMS e sl zysey 21




W — Frontal
' plane

Ascending aorta

Left common carotid artery
Left subclavian artery
Brachiocephalic trunk

Arch of aorta

Ligamentum arteriosum

Left pulmonary artery

Superior vena cava

Pulmonary trunk

PULMONARY VALVE

Right pulmonary veins

Opening of superior vena cava

[Fossa ovalis]—

RIGHT ATRIUM

| Opening of coronary sinus —
Opening of inferior vena cava

Left pulmonary veins

LEFT ATRIUM

AORTIC VALVE

BICUSPID (MITRAL) VALVE
CHORDAE TENDINEAE
LEFT VENTRICLE

LB W S INTERVENTRICULAR SEPTUM
MX_ PAPILLARY MUSCLE

TRABECULAE CARNEAE

|_RIGHT VENTRICLE —

Inferior vena cava

Descending aorta

(a) Anterior view of frontal section showing internal anatomy

Fig.17: The left atrium and ventricle of the heart.
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The Left Atrium (LA) ol a3 o b G S

L8303l e Bl o p Al Sty

aebadl JI gsadl dodadl o3l docdll yie pall
ol alaall dlaulgy dase doall 0da sl

" About the same thickness as right atrium.

" Receives blood from the lungs through pulmonary veins.

" Blood Passes through the left atrioventricular orifice into the left
ventricle. This orifice 1s guarded by the bicuspid/ mitral valve.

The Left Ventricle (LV)

: : b A gl Bl 2l placl 1oy by
Thickest chamber of the heart. (¥ 1) Ganglodl sLaall s

The cusps of the mitral valve are attached to chordae tendinae
which are attached to papillary muscles (2 in number).

Blood passes through aortic orifice into the aorta. This orifice

. . . sia el )l Ayl dall yee Al o
is guarded by the aortic semilunar valve. IO

The interventricular septum 1s convex on the side of the RV

making the cavity of the LV larger. ool ol e wame el o Sl -
ISyl bl g Jao las (el
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Left common carotid artery
Left subclavian artery
Brachiocephalic trunk

&\ — Frontal
| plane

Arch of aorta

Ligamentum arteriosum

Ascending aorta

Superior vena cava Left pulmonary artery

Right pulmonary artery Pulmonary trunk

PULMONARY VALVE
Left pulmonary veins
LEFT ATRIUM

Right pulmonary veins AORTIC VALVE

- BICUSPID (MITRAL) VALVE
- CHORDAE TENDINEAE

Opening of superior vena cava

Fossa ovalis ; LEFT VENTRICLE |
RIGETATHILM — INTERVENTRICULAR SEPTUM]
Opening of coronary sinus m—l'

.: PAPILLARY MUSCLE |

Opening of inferior vena cava

- TRABECULAE CARNEAE

TRICUSPID VALVE
RIGHT VENTRICLE

Inferior vena cava

Descending aorta

(a) Anterior view of frontal section showing internal anatomy

Fig.19: The right atrium and ventricle of the heart.
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The Fibrous Skeleton of the heart

< Dense collagenous connective tissue
that forms (Vbase for the valves, @point
of insertion for cardiac muscles and
®electrical insulator between atria and

ventricles. il dws olblbal il S 52dsll o b plo g
cowbadly a3 s WleS Yileg ddll OMas)

Pulmonary valve

PULMONARY FIBROUS RING

Left coronary artery CONUS TENDON

Aortic valve
LEFT FIBROUS TRIGONE —
RIGHT FIBROUS TRIGONE ~—=27] ﬂ_\

Bicuspid valve [ - Tricuspid valve
LEFT ATRIOVENTRICULAR \ O\ ’ RIGHT ATRIOVENTRICULAR

FIBROUS RING T FIBROUS RING

AORTIC FIBROUS RING

Right coronary artery

Superior view (the atria have been removed)

Fig.20: The shape and position of the fibrous skeleton of the heart.
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Valves: Atrioventricular Valves

(&l 3) Gloyadl IW plac |

< Tricuspid (3 cusps) and bicuspid (2 cusps) (51283) 18,201 35 plasss

owedadl eyl /il slasl )

. : Bl Sléyadl iyl 131 paisall heall gday
. Atria contract/ ventricles relaxed A AR

- The higher pressure inside the atria pushes the cusps
aside opening the valves and the cusps project into the

ventricles ayigll oYl Rixs deadsdl SMlasll Sy pdad]

< In the ventricles, papillary muscles are relaxed and
chordae tendinae slack

2. Atria relax/ ventricles contract ot ams /ol sy

< Higher pressure in the ventricles drives the cusps
towards the atria until edges of the cusps meet and close
the Valve plaall Blesg Ol8yadl Blg> Sl x> o3l god Syl adall 2 2aiyall baall gduy

- Papillary muscles contract tightening the chordae
tendinae and preventing regurgitation

¢ iyl guagg dyyigll sl sy las (deadadl OMasl i
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BICUSPID VALVE CUSPS

Open Closed

CHORDAE TENDINEAE

Slack Taut

PAPILLARY
MUSCLES

Relaxed Contracted

(a) Bicuspid valve open (b) Bicuspid valve closed

Fig.21: How the atrioventricular valves function.
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Valves: Semilunar Valves

Aortic and pulmonary valves (each has
3 cusps). (1655 ¥ agio JS) 3l plaally gyl plac

When ventricles contract, the pressure
in ventricles exceeds pressure 1In
arteries pushing the cusps aside and

baall Sliadl b badll ol lidadl s s

opening the valve. . .0 oL L

Open

As ventricles relax, some blood flows back

towards the ventricles, but blood fills the valve

cusps closing them tightly.

The aortic valve has openings for the coronary

arteries into which blood flows when LV

relaxes.

Closed

Olidadl oo 135le adll sy
plaall &léya May pall S
P lgalayg

Olod e 63e3 plaall ggumm
el @day A AUl (panl sl

el ol Sy Loase pall
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The Coronary Circulation

< The heart has its own network of blood vessels.

3 Coronary arteries branch from ascending aorta, ==/ ot esbsios

" Anastomoses provide collateral circuits s siss e s

" Allows heart muscle to receive sufficient oxygen even if an
artery is partially blocked i Lo s s o ol o 285 s sty sl i) e

2 Left Coronary Artery -> Anterior Interventricular and
Circumflex branches

2 Right Coronary Artery -> Marginal and Posterior
Interventricular branches

< Coronary veins:

" Include the Great, Anterior, and Middle cardiac veins

® Drain into Coronary Sinus (in the coronary sulcus)

s lls draladlg 5, Aodd)l 55,031 Jad

(Ul eldl B) (Ul el (S o 29



Ascending
aorta

Pulmonary
trunk

Arch of

RIGHT —]
CORONARY

Right
atrium

MARGINAL

BRANCH

Right
ventricle

aorta Superior
vena cava

Pulmonary
- LEFT Py
CORONARY
Left auricle Left auricle
CIRCUMFLEX 2
BRANCH | X9
ANTERIOR
INTER- | CORONARY
VENTRICULAR SMALL SINUS
BRANCH CARDIAC
L GREAT

POSTERIOR ANTERIOR CARDIAC
INTER- CARDIAC
VENTRICULAR MIDDLE —
BRANCH

CARDIAC i
i Right ventricle
ventricle ventricle

Inferior

vena cava

Fig.24: The coronary circulation.
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" Tube-like structures through which

The Blood Vessels

blood is carried

" 5 main types:

Q

U O 0O O

Al Jai LS oy JSadl ol JSLa

wdall e Tagey pall 1825 - ol yadl

Arteries — carry blood AWAY

from the heart
Arterioles &~ o=

Capillaries — site of exchange

Venules o2 eo9d

Veins — carry blood TOWARDS
the heart and they possess valves

Jaldl @850 - dygedll Ol yidl

Fig.25: The blood
vessels.

Slalas e =L Jall ol addl Jasi - 33393l
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Pulmonary and Systemic Circulations
Two circuits in series

, G e 4. In pulmonary capillaries, blood
s pll oadl a3l Jetity loses CO, and gains O,

O Pulmonary circulation e o
* RAreceives deoxygenated blood from
systemic circulation ) pulmonary arteries
* RA pumps blood into RV o= ol esdloatl stz - 1
* RV gjects blood into pulmonary trunk ruimongry valve

° Q_ll ?jl eyl J,Ja.,_ll 3‘5.‘ ' 6.

then pulmonary arteries ... il g . ‘ o ‘
* (Gas exchange in pulmonary capillaries

in the lungs ol B Tl agall Dlyzadl 6 DL Jals Tricuspid valve Bicuspid valve
* Pulmonary veins take blood to LA 1 | . v

o ° o 1 3 ] A3l dygiyll By Yl *  Right atri ) :
O Systemic circulation 7 (ot peTiated bloc) | Left ventiicle ‘

* LA receives oxygenated blood from |

lungs iyl oy zeaSaall a3l 3Y L j(\_{ Aortic valve
* LA pumps blood into LV »iosireaiwiosizato./

t p p a ; ; . b . e . Coronary

* LV ejects blood into aorta -« e ssi s VA b
* Systemic arteries, arteriales s o \\ /‘
* (Gas and nutrient exchange in systemic

Ca]g illaries d3laadl dgendl Sl peall 3 Oliadly Sllall Jals
* Systemic venules and veins lead back
to RA

a3l ol s lnd] syl syl Fig.27: The two circulations. | o Insystemic capiliaries, blood

loses O, and gains CO,




Major Blood Vessels of the Thorax
The Major Arteries

Aorta

ossdl lasal

The Aorta i

subclavian

pandl 3 ol 551 9o o

Brachiocephalic

¢ Is the largest artery in the body artery

Right comman Left common

carotid artery

** Arises from the LV sl sl o L

Ascending _|

carotid artery

Left
subclavian
artery

acrta

Descending

“* Divided into 4 parts:

1. Ascending aorta izl € ) iy
aclall &)93' UL{),.‘J' A
Arch of aorta sl sl s ¥

shadl Jbygdl Lyadl 4

2.
3. Descending Thoracic aorta
4. Abdominal aorta

SN graall oyodl Lyadl 3

thoracic
aorta

Abdominal
aorta

Fig.28: The aorta.

Commaon
iliac artery
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(02l 8) daga g 058

Important Branches (In the Thorax):

Left common

Right commaon carotid artery

elall Jbygdl byl carotid artery
O Ascending Aorta:
. Right
1. Right Coronary artery il 0520 subciav S0
artery

2. Left Coronary artery sl ol il Y

Brachiocephalic
artery

SYID VL ;
O Arch of aorta: ol grasllgially
- . ol 88834l ns Lyl |
1. Brachiocephalic trunk el Lo sl Lyl .o
. . sl oYl Ll ylpyadl ¥
a. Right Subclavian artery sl o il ¥
b. Right Common Carotid artery conasy
2. Left Common Carotid Artery "
. coronary
3. Left Subclavian Artery e

Fig.29: The ascending

] and the arch of aorta.

O_Descending Thoracic Aorta:
Gives various branches to nearby structures

8yolxall JSLgl) dalisia 2gy8 lasy
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The Pulmonary Trunk

St i Ly Jas eVl gacdl 6w gll plisall sa

/
0‘0

Is the only artery in the body which carries deoxygenated blood.
*  Arises from the RV, o ool
* Divides into the Right and Left Pulmonary arteries which pass into

*

L)

L)

4

L)

L)

the corresponding lung. Al B0 I oo 23U aiills oa ] Geasiall pilasal] ) et
% The pulmonary trunk is connected to the arch of aorta by the
ligamentum arteriosum. sl Bl dhaslsy sedl Lashy ¢sil gl Loy

©  This 1s the remnant of the ductus arteriosus which shunted blood
from the pulmonary trunk to the aorta during fetal life thus
bypassing the lung. During fetal life, the fetus does not need his
lungs because it already receives oxygenated blood from the
mother.

iy 83glonze ol 8Ll 2Ll sg¥l I gsiyll g 3adl o pdll Jooi dlS Ll iyl SLall L sa lia
A1 e 55 Lo Jeally Ll &Y agsy Ll cadl glisg ¥ dgagnd] sLadl st a1
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ol | gl B3y3l oadl guly)l g2all 1,9l
i i 51 81 sl larg (gusac

The BraChiocephalic aByllg ulyll o pall 8y inferior thyroid vain

JeSd plasy yglall BlybAlg laft intfermal jugular wain

veins: iiiflciff ;j}’” ol left subclavian vein
The right brachiocephalic vein

is vertical, whereas the left is
more horizontal. They drain S AL — NP IRr o

blood from the head, neck and !

left brachiocephalc vein

left internal thoracic vein

SuUperion vana ca . .
upper limbs. They unite to s
form the Superior Ven a —
(SVC) which opens into the Caniac Yol nferiar vera cava
RA.

— Fig.32: The major veins of the thorax..

The Pulmonary Veins:
These are 4 veins (2 from each lung) that carry oxygenated blood from the lung
to the LA of the heart. Only veins that carry oxygenated blood.

aSaall p Il Jans ol B ol 8 y0¥ Ll s 381 L &3 e S aall sl Jasd () JS pa o T) Baysl dsyl oda

The Inferior Vena Cava (IV(C):

This 1s formed in the abdomen and its terminal part enters the thorax (through
the dlaphragm) to open iIltO the RA. a3l Sl e d (G bodl wlaadl sie) saall I Sledl 0dix S5 phadl L3 1ie (ysSy
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Major Blood Vessels of the Head and Neck
The Major Arteries

The Carotid Arteries : =
Superficial temporal e X Middle cerebral

AB)lle Sl S Sl pll w035 e dodus ool e y.

Anterior cerebral

d Responsible for supplying blood to - , g
. Carotid _/ ! -y phthalmic
structures in the head and neck. ] \
Posterior — ‘% “‘ A‘: >

4 They ascend superiorly in the neck where & Tr—-
they are closely related to the internal e« D >

jugular vein and the vagus nerve. <" ST

39l g WLyl

r—\ Maxillary

)
|

/ Facial

)

.A

[

d About the level of the upper . lu.. Feress—3 | STt
border of the thyroid cartilage, o PP s
cach artery divides into the i §.'
external and internal carotid S ‘ ? Fonse
arteries. (this 1s where the TR b
carotid pulse can be felt). X e

\
Second rib

Fig.33: The carotid arteries.

&Sl olyadl I ol JS @ty o Byl Bgpadll golall sodl ggtma Jo
(ldl Ll i ys0all oSy gl o Sall oo 1) a3 1ulg dm sl



The Subclavian Arteries

Superficial cervical
d The right and left subclavian
arteries arch laterally from their
origins.

lagricn o asle suailly el 8983l oy ) Llyyadl o

At the outer border of the first rib
they become the axillary artery.

Hunll 1'091:;\183

Thoraco-acromial artery
L The scalenus anterior muscle is

Subclavian artery

related to this artery. uiie s s soa v

Internal mammary artery

d They give off several branches
that supply various structure in the
head, the neck, and even the chest

yaall S9 4841y JAI),H & dalusen JSL&) &_Lsu i_g)s dac lgea & o

Costocervical frunk—

Fig.35: The subclavian arteries.
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The Major Veins

d All blood from the brain
(and related structures)
drains into sinuses
(enlarged veins). These
sinuses eventually drain
into the internal jugular
vein (1JV).

d The IV is formed inside
the skull, leaves the skull by
passing through the jugular
foramen and  descends
through the neck in close
relation to the internal

(V) 51 sl spgll b g

B ol sl weal (dasae B3ysl) el I

Fig.36: Venous sinuses of the brain.

Infgrior sagittal sinus

Vain of Trotard

Thalamosinate

Infermal cerebral vein

oin of Galen

=l I
e

Cavemous
Binis

Patrosal sinug

: , Juguiar vein Viein of Labbe
carotid and common carotid Sigmaid
. IFAnS W oiss Sines
arteries.
/

-/ Supenor sagittal sinus

Confluanca
of sinuses

g z330g dasadl I3 ls s Ll o Tagdl syl oSty
obyadl e cyally A8 ye 3o dualagl 484l ye
2 yniall L,,‘L,“,JI oladly L?.J,&I_sJI u;LuJY

39




d Blood from the
neck drain into IJV
and the external

jugular vein.

A The external
jugular will drain

48301 o pall By yad @y
Sl > lagll oyl I
2l 2Tl auyglle

Internal
Jugular Vein

oracic

‘ ! Pharyngeal (’ ‘ Jugular Foramen
Veins y

into the subclavian -
vein. This vein
Wlll unlte Wlth the " (féii'n‘iﬁife?av';ﬁn Braciocephalic SUvael?:i
(Innominate) Vein
[JV to form the
brachiocephalic
VQiIl Fig.37: Internal Jugular Vein Branches.
o aygll 8 Bl (2 lagdl ayell ceaw
219 sl 20 w9l 130 sonzies 8l 40
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Major Blood Vessels of the Upper Limb
The Major Arteries

The Axillary Artery 558l o eyl ol 5o

Jo¥l glall ol sl say lanie Subclavius

Subclavian art

1st part Lateral margin of rb |
Axillary artery

% It’s the direct continuation of the
subclavian artery when 1t passes the
lateral border of the first rib.

*%* The pectoralis minor muscle divides
the artery into 3 part.  ='r o sea s s cs

Lower border of teres major

o Its several ~ branches supply
surrounding StruCtures. . o o o s s st

Pectoralis minor ——¢

‘-;‘" | ,;_f« .‘
Brachialanery—] ] il ‘.
Fig.38: The axillary artery.

** At the lower border of the teres major
muscle, 1t becomes the brachial artery.

eranll Lyl ey B34Sl byaall dlasl) daudl Bldl sxe
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The Brachial Artery

\/
0’0

The direct continuation of the
axillary artery when it passes the
lower border of the teres major
muscle. Its branches supply
surrounding structures.

It terminates at the neck of the
radius by dividing into the radial
and ulnar arteries.

In the cubital fossa, the brachial
artery passes medial to the
tendon of the biceps muscle
where 1t’s superficial. This 1s the
site for taking the brachial pulse

and measuring the  blood
pressure.

Subclavian
Artery

obsad) yalall l jezadl g0
BLJb 03930 e il
035 Bygaall laal) il
ol JSLgl 355 lgesys

Sl Bre wie g
olesadl I pLusidl

b yall Byandl
gl Ll say
¥o S Hawg
el 13 dlasll
31 28aall ga lin
ol 35l ad ey
by grasll
{L&J[ heo

Fig.39: The brachial artery
in the cubital fossa.
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The Radial and Ulnar Arteries

Anterior and posterior
circumflex humeral

% The radial artery passes down _.., .. arteries —(

s *

on the lateral aspect of the .7 %"

she gl Ghyad!
forearm. The ulnar passes on ... _. ., Froundaarey

. o . ")—‘:SISJ‘OULA}LLJI
the medial side. The radial ..

— . — el
and ulnar arteries supply
structures in the forearm.

% They enter the palm where Radial artery

Axillary artery

Brachial artery

Superior ulnar
collateral artery

Inferior ulnar
collateral antery

Common
interosseous

4

they form the superficial and e arery
deep palmar arches. The two ==~ ==~ Anterior
palmar  arches supply 5 e gﬁirrf,sseous
structures in the hand and

Deep palmar arch

fingers.
* The  radial artery 1s

superficial as 1t passes over
the wrist. It’s here that the
radial pulse can be felt. Fig.40: Arteries of the upper limb. | 43

<

)

L)

arteries Supefficial palmar arch
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The Major Veins

d

In the upper limb, we have superficial

and deep veins. The superficial veins
run just under the skin. They start as a
network on the dorsum of the hand.
From this network the cephalic and
basilic veins arise. These two superficial
veins are connected at the elbow by the
median cubital vein. Superficial veins
are used to take blood samples.
The basilic vein unites with the median
cubital vein and continue as basilic vein
in the arm. The basilic vein in the arm
unites with the brachial vein to form the
axillary vein (a large deep vein
accompanying the axillary artery). This
will join with the cephalic vein. Upon
passing the outer border of the first rib,
the axillary vein becomes the subclavian
vein.

S a5 8 yila Aladl cod dodaudl 53y0Yl sad  digac g dondaw 8aygl lyal golall Bylall 8
olasgll plie oy . gae @l yally el )l sl Loy 8l o3a o sl sghs Lle diday] dasyo
21 Slge 339 dodaidl 5ay0¥l pasid gzl a8 sall 1 ysll dawley §85all nie ol

External jugular

Brachiocephalic veins vein
h 4| I ] Left subclavian
Right subclavian vein __‘_,—.-‘-L.\ ) vein
— } Superior vena
cava
Axill i
i i Azygos vein
Brachial vein
Cephalic vein
Basilic vein ———
° - Posterior
intercostals
Interior
Median VENa cava
cubital vein
Median
aniebrachial
vein ——— Basilic vein
inizgan ——Ulnar vein sasll go LUl spyell aszy
vein ..
i 30385 yatuass busgzall bl
vein Al souy e Ll 8 Ll
sl ze gl & LUl
Shadl el JSad gaasl
Deep palmar obsdl 8815 508 Buae suy9)
| venous arch Al 13 ddes (sl
' Superficial palmar >0 sl ojolad eyl
vanf:usamh J@il _g)sjlu@,&% Jo¥l alal)
I Digital veins B8yl o ayygll

7’Figﬂ Veins of the upper limb.
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Major Blood Vessels of the Abdomen
The Major Arteries

Slazal g8 adl oyodl Lyl
ol é).s.ojl qb)_gw obyad

The Abdominal Aorta <>~
T12 584l Lilda oadl

[ The abdominal aorta is the continuation
of the descending thoracic aorta. It
begins where the aorta passes through
the diaphragm to enter the abdominal
cavity opposite T12 vertebra.

O The abdominal aorta is closely related
to the vertebral column and the IVC.

el Bl ayyolly grdall sgeally Bdg Wiyl dadl Jboygdl Lisadl by

It terminates opposite L4 by dividing

into the two Common Iliac Arteries. Fig.42: The abdominal aorta
and the inferior vena cava.

oSyaall feaBysdl byl ] pluasdly L4 8,880l Yo gz
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Branches

Shluall yLyyadlg (golall Layslaall (Lyadly (dadl g dadl

ohdl 8 saadl el elael giss 4l el

" (Celiac trunk, superior
mesenteric artery, and
inferior mesenteric artery
which supply organs of
the digestive system in the
abdomen.

" Suprarenal arteries supply
the adrenal gland.

" Renal arteries supply

kidneys.
= Others.

S Baall g3 Ay glS)l o8 oyl
SIS giss a9l ey lyall

Diaphragm
Inferior
phrenic
arteries

Adrenal gland
E-upn_ilrenal Celiac trunk
arteries -

Kidney
Renal Superior
arteries mesenteric
Gonadal artery
arteries (testicular
or ovarian)
Lumbar arteries  Inferior mesenteric

artery

Left common iliac artery
Median sacral artery

Left internal iliac artery

- Left external iliac artery

Fig.43: Branches of the abdominal aorta.




The Major Veins
Ll Box Yl aygll 8 algdl 8 adl o pull IS Coay

d All Blood from the abdomen drains |
ultimately into the IVC. "";l

d The IVC passes upwards close to the |
abdominal aorta, then passes through the
diaphragm at level of T8 to enter the
thorax where 1t opens into the RA.

8588l1 g gin i Sl Oloosdl e gay @ iadl b yodl Ll o wxally Lled laudl Bga il gyl s
a3l a3 iy s yaall S5 alall dyyaall

The blood from the digestive organs
(esophagus, stomach, small and large
intestines, liver, pancreas and spleen)

drains first into the Portal vein then into

the IVC lalls 88,1 2lasdly Sanally 2 gall) aigll leal clocl o adll Gayyod @y
il B sl gl 8 Ul agsell I sl (bl paly Sl 1801

liver J) sa1 8IS pdl oyLie . . .
(detoxification) Fig.44: The inferior vena cava

(above) and the portal vein (below).




‘ Major Blood Vessels of the LLower Limb
The Major Arteries

. 8yt gl sl ‘/\0.‘ lzyy8 !

ol Il o ad ol ol adl e LS Sysdio 8835 s IS iz

Each common iliac artery soon divides to

give the internal and external iliac arteries.

The internal iliac artery supplies structures

in the pelvis. el S gy ST Bl ol

The external iliac artery passes into the e
thigh where 1t becomes the femoral artery. ﬁjiﬁ’

The femoral artery gives branches that ..
supply structures in the thigh and the knee

jOint. ASHll Ladag dxall oSy giai 12038 gisall ylyadl sy

When this artery reaches the knee joint it
becomes known as the popliteal artery. The
branches of this artery supply structures in the

leg and foot. olsadl pusly 323 &S Lada ] olyadl lia Loy Lo
pailly 3ludl 8 Sl o Lyadl lin ¢ 038 cis . lall

Fig.45: Major arteries of the lower limb.
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The Major Veins

v' Here we have superficial v

gasg dda

and deep veins.

R dodnudl By oYl

v" The superficial veins are:

a. The Great Saphenous
vein which drains into the
femoral vein.

b. The Small Saphenous
vein which drains into the
Popliteal vein.

2l Lol 8 cea

Gl S 8Lall gl
g3l syl B ceay

Common iliac vein
Internal iliac vein
External iliac vein

Inguinal ligament

Deep femoral vein
Femoral vein

Great saphenous
vein (superficial)

Popliteal vein

Fibular vein

W f
Anterior tibial vein — |}
5 . " \ 181
Dorsalis pedis vein—, | || |
Dorsal venous arch

Metatarsal veins

Fig.46: Major veins of the lower limb.
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Olasdas
1.Pulmonary Circulation
Right Atrium - Right Ventricle — Pulmonary semilunar valve — Pulmonary Trunk
- Right Pulmonary Artery - Right lung capillaries (gas exchange)
- Left Pulmonary Artery - Left lung capillaries (gas exchange)

— Pulmonary Veins (4 oxygenated blood only) — Left Atrium

Notes: Only artery carrying deoxygenated blood / Only veins carrying oxygenated blood

2. Systemic Circulation
Left Atrium Left Ventricle - Aortic semilunar valve - Ascending Aorta
- Arch of Aorta - Descending Thoracic Aorta -~ Abdominal Aorta

- Systemic arteries — Arterioles — Systemic capillaries (exchange)

- Venules - Veins - Superior & Inferior Vena Cava - Right Atrium
3. major blood vessels of the thorax

1. right coronary artery
—> ascendijly aorta l: 2. left coronary artery
aorta——+—» arch of aorta +—» 1. brachiocephalic trunk ]—> 1. right subclavian artery
—>

2. right common carotid artery

—» 2. left common carotid artery

—p 3. left subclavian artery
» descending thoracic aorta

—3Pp abdominal aorta

Head, neck &

upper limbs —> right brachiocephalic veins

(vertical) i Superior Vena Cava —» Right Atrium

Left brachiocephalic veins
(horizontal)

4. Coronary Circulation (INEEEE EEEEEEN)
Ascending Aorta — Right Coronary Artery — Marginal branch — Posterior interventricular branch
Ascending Aorta — Left Coronary Artery — Anterior interventricular (LAD) — Circumflex branch
— Myocardial capillaries — Great / Middle / Anterior cardiac veins
— Coronary Sinus — Right Atrium

Notes: Anastomosis provides collateral circulation



5. major blood vessels of the head and neck
—p external carotid arteries

upper border of the L s
thyroid cartilage (skull J! zsls ddbais ¢l i)
the common carotid arteries
(either right or left) Il 55 auSgall sl Lia
(ascend superiorly in the neck) P internal carotid arteries head and neck

(closely related to the internal
jugular vein and the Vagus nerve) arotid pulse

can be felt

(skull JI J-1s gblall JS o iar)
the internal olgw e aa Jass)
(jugular vein and vagus nerve

sinuses —> internal jugular vein (1Jv) —®  drain into subclavian vein
(formed inside the skull)

I dvei
(enlarged veins) (leave the skull by jugular foramen)

(all blood from the brain)

(descent close to internal carotid and common carotid) brachiocephalic vein

blood from neck ——» i ' . . . . . .
and face externgl jugular vein — drain into subclavian vein internal jugular J! 4l 7o
Jsada 3139 vein and external jugular

subclavian J!' @ s«as vein
wany ga gy Lo s vein

right common carotid artery

right ?

subclavian “@—— brachiocephalic trunk <@—— arch of aorta —Jp»- left subclavian artery

artery
note : The scalenus anterior
muscle is related to this artery

mainly responsible for
upper limbs but because
they are from aorta they
will supply head ,neck and
thoracic structures from
its branches

note : the pectoralis minor divides the artery into three parts : first second and third

note : In the cubital fossa, the brachial artery passes medial to the tendon of the biceps muscle where
it's superficial.( This is the site for taking the brachial pulse and measuring the blood pressure.)

note : cephalic and basilic veins are superficial veins

note : superficial veins are used to take blood sample exactly from median cubital vein ( connect cephalic and basilic
at elbow)



6. major blood vessels of the upper limb

subclavian artery ——Jp axillary artery ——3P» the brachial artery
(when it passes the lateral (when it passes the lower border of the teres major)
border of the first rib) (until radial neck)
radial arter
radial pulse can be felt  <—— y ulnar artery

(more superficial at wrist) (deep at wrist)

they form the deep and superficial
Palmar arches when they enter the palm

cephalic vein cephalic vein

(near radius) \ median cubital vein
( connect cephalic G
basilic vein

basilic vein and basilic at elbow)
(near ulna) +

axillary vein continue as cephalic vein
(when basilic vein unites
with the brachial vein)

subiclavian vein

brachiocephalic vein — int_erngl and extern;lljugular . < ( when cephalic vein joins with
veins drain into subclavian vein axillary vein at the first rib )

7. major blood vessels of the abdomen

descending thoracic aorta —> abdominal aorta termmmesm two Common lliac Arteries
(It begins where the aorta passes
through the diaphragm to enter the
abdominal cavity opposite T12 vertebra)
(closely related to the vertebral column
and the IVC (inferior vena cava) )

. branches .
celiac trunk Superior inferior mesentric ~ suprarenal arteries renal arteries
mesentric artery artery (supply adrenal gland) ~ (supply kidneys)

supply organs of digestive
system in the abdomen



All Blood from the abdomen drains ultimately into the IVC.
(close to the abdominal aorta)(passes through the diaphragm at level of T8)

blood from the digestive organs o
(esophagus, stomach, small and large ——JP Portal vein —> inferior vena cava

intestines, liver, pancreas and spleen) (because of detoxification)

8. major blood vessels of the lower limb

two Common
lliac Arteries

here we have superficial and deep veins

superficial veins

> internal iliac artery

(supplies structures in the pelvis)

+—P» external iliac artery —P femoral artery

(at the thigh)
(branches to supply thigh and knee joints)

popliteal artery
(at the knee joint)
(branches to supply structures in leg and foot )

—p great saphenous vein (drains into femoral vein)

—P  small saphenous vein (drains into popliteal vein)
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