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o Extracellular matrix = plasman-=stssts— sdial uipir sclke

o Cellular elements = Red blood -\ —— Bufycoat
. composed o
cells, White blood cells and T whic bood ol
Platelets (46%)

Functions:
1) Transportations i fndn

Fig.1: Appearance of
centrifuged blood.

= Gases, nutrients, hormones, waste products

2) Regulation
= lgody temperature

HCOJ mq@:x basic Ph) / \)/ HCO deOKQo%(FH>AMG/M aclof_j

3) Prote%tlon T

= Clotting, white blood cells, proteins
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Components of Blood

Plasma
559% of blood

Water
91% ()l‘
plasma

Solutes

(mostly protein)

" Protei
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Formed Elements
45% of blood
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Blood
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Platelets

White blood cell
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= (Biconcave disc in shape. This increases surface
area. ﬁ&\»@}»é

= Lack nucleus and other organelles:
Q No mltoc ondrla doesn’t use oxygen Surface view

mmse i} S| P
o (S_t?ong ffasxm e Wﬁlacgrﬁ)a membrane. This allows O
the cell to change its shape without rupturing

as it passes through narrow capillaries. <
= Life span about120 days.
(A5\=='v_l'> s\ 392 (Yo }20)
= Cytoplasm filled with the oxygen-

carrying protein hemoglobina-sz.,2p
PRCPR G
| FIg.2: The shape of red blood cells and
hemoglobin molecule.

Sectioned view
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(polypeptide)

Iron (Fe2+)
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Functions of the red blood cells - -

1) The hemoglobin in the \RBCs| functions in the

transportation of: o &t blaol cdls
0 Oxygen — this is the main function of RBCs.
a CO,

. - . . _ %59N %rcjyjém‘_g-(,,}
2 Nitric Oxide (NO) — this gas is a vasodilator that
holC 1y helps In increasing blood flow.—li@se bed gisse
<A F”\“J‘D

B,
fe?) &ln plasma membrane)are responsible for

<% ABO and Rh blood groupS

3) When RBCs are destroyed by some microorganism,
they release substances that can Kill these
microorganism. i
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X Wanderlng cells: formed in bone marrow, circulate In

blood and enter tissues. | o bl st e e
s dem ce QY jmdfo(‘ het Vu e 15lde 'f g@)
grrﬁfefenha}m

“ Respond to local factors in inflammatlon.
{F‘if)‘;aagm:clei Im?' "“' ", -

Fig.3: Leukocytes in
inflamed tissue.




Classification of Leukocytes

Neutrophils /NSRBIt

Granulocytes Eosinophils / Acidophils aealtassss

Has specific granules
o= de cegSS Basophils

Leukocytes

Monocytes

Agranulocytes ) T-Lymphocytes

Lymphocytes

No specific granules
&\/ﬁr’“ﬁf%ﬁ":z‘x

B-Lymphocytes
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Granulocytes

Neutrophils

Eosinophils

Basophils

Abundance SHEe |l ‘\i@“htb etase Pl
(% of Mfst COMMON | paucse fﬁ&ﬁmj@m,oms east common
leukocytes) S,A,‘g,j% o] e~ .
. . S shaped (obscuréd
Nucleus Multilobed Bilobed ped (
S e KT by granules)
'étea?se and
Granules P ) Large eosinophilic Large basophilic
stain variably
«5‘»@@&
« Defense against Release of
Function Phagocytosis parasitic infection Inflammatory
« Allergic reactions molecules
Fig.4:

| Granulocytes.




Fig.5:
Agranulocytes.

Agranulocytes:

«* Variable in size. = AJ

. -,

¢ Nucleus very dark and occupies most of the cell.

< Functions: T-cells > Cell mediated immunity.
B-cells = Antibody-mediated immunity.

IMOROEYEES: b=

¢ Kidney or U-shaped nucleus.

s Cytoplasm basophilic:—me b

¢ (Function: formation of macrophages.
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Large cells in the bone marrow called Megakaryocytes send
processes into blood vessels. These processes will splin_ter

' \ &
\Sdps<
|||t0 S“la” Ilag“le“ts CE[”E I' I (JDDO 3006\ ?{SW)@M or'()oﬂsz/\s

This process continues until each megakaryocyte gives rise

to about 2000 platelets. Lo plagjuiscel. f el (¢ b )
WS, o bloeal vesse) (bt ot prss Gom lessel, e couse stee)

Each platelet is 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. - |53 5,5)

Function: Stops bleedlng by the formation of () platelet plug
and @blood clot: “2°
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‘ ABO Blood GFOUQN%” ofyelipds (el -3

= Blood group is type of blood designated to a persondased 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.
299 4 fnchot bk whon bleod doncrts

Blood Type Antigen on RBCs An;:ggr?]);m
LA A Anti-B
=B B Anti-A

W4 ity AB—=wied et A & B None
oy Q—wibsdr™  None Anti-A & Anti-B
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Fig.6: Antigens and antibodies in the different blood groups.

BLOOD TYPE TYPEA TYPEB TYPE AB TYPEO

A antigen B antigen Both A and B antigens Neither
A nor B antigen

| .
*J e
- . b '_ _»‘(.

e [ \

Red blood cells

Plasma ‘O
Anti-B Anti-A Neither Both anti-A and
antibody antibody antibody anti-B antibodies
= Each blood group can give to itself ‘(0

= AB Is the Universal Recipient

M
= O Is the Universal Donor 0 l 0

Fig.7: Relation of the O
different blood groups.
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muscle —bellod g ifside

=Py
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A

muscular organ located within the
Y - - -
:pericardium  in the  middle
mediastinum in the thoracic cavity.

{—->/YJ@7[|'01$H|YWVV\ behueen fuo

lwey— neatel” fiem ef -
side
Left

hollow pyran{idal shaped

The heart features:

>

>

3 surfaces (anterior, inferior and
posterior). _
4 borders (right, inferior, left and T\ — S

Su erlor ' een|right and left lun .1
A;I)Jex ) et fl'xt% :¢2Jm Mi’omc o
4 chambers (right and left atria and Fig.8: Position of the
ventricles). heart in the chest.
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Thoracic (Chest) cavity:

body of first thoracic
vertebra

DO

D00

Anteriorly: Sternum

Laterally: Ribs, costal
cartilages and contents of
intercostal Spaces  ~ "
Posteriorly: Thoracic vertebrae I
Inferiorly: Diaphragm=ssy: st s tf‘ AW

el conttel e

Superiorly: The thoracic outlet,—-fe2

the superior border of the gk pros /4
sternum, between the two first e
ribs to the first thoracic vertebra Fig.9: Boundaries of the

L>ois , gHas thoracic cavity, anterior view.
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‘ ThoraCiC Outlet Middle Scalene m.

Anterior Scalene m.

/ 3

Clavicle ,/ /) '

First Rib @ / A (
1 ~ Nl N

Subclavian a. L _w

&

&)

b

[
:

Subclavian v.
S b/
. "/\ 2D
Brachial Plexus ‘ WY/ ”
.s ~¢~Yﬂ 4
\ // h' i N“‘J/ ‘ /
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Fig.10: Lateral view of the mediastinum —

The Mediastinum: after removing the lung.
Lg)oaca )Insllv{c Hmﬁ)q'c @Nb

= A midline region) that
extends from the
thoracic outlet to the
diaphragm. It’s bounded  @nerermedastoum

by body of sternum

Anteriorly: Sternum .
Posteriorly:  Thoracic

vertebrae

Laterally: Lungs and

plurae

Inferiorly: Diaphragm

— fem Werdicic oligh Yo dligpharin flon Steum 16 lexfo a8 aem posterior mediastinum
= Themediastinum is divided intosuperior and inferior parts by a plane
passingdromsthe sternal angle to the border of T4) The inferior
mediastinum is divided into ranterior, middle and posterior parts by
the pericardium.

manubrium L superior mediastinum

sternal angle

‘ inferior mediastinum

xiphoid process

U O OO0
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The Pericardiumm-oss-t=

sufbided fhe head apd opchy” Ilyl

= Membrane surrounding and protecting the heart. Formed of 2

main parts:
fncbion
- Outer Fibrous pericardium:’ tough layer that protects the heart
and anchors it in place. baol HicK

(simple squamous epithelium): thin
more delicate membrane. Formed of the parietal layer fused to
fibrous pericardium and the visceral layer which is the
ep|Cardlum DPé(,ehjwkd{tyooafal o saons ; mer Lo Rbions composed &gﬂcqa\lod spoce(l'wsHe this space

=1ub bef T scil l@e(\ > |whel” pﬁ()— of <evus, aittoch uith hewr! veslcarchl fuid )= foluce fclion on He W“’/’;’"
= Between the two serous layers we have the‘pericardial cavity
that’s filled with the pericardial fluid to reduce friction.

>M02A{0({|7l{lg d)sevse =-ocowe wlien féﬂ‘w(dh‘hm ickens and <Hffens, apfec{l‘@ he heerd a\d_\'b ﬁu)c{!'m affrally

L e Gl A

rv'x; BTIS)
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\ Layers of the heart wall

= nel” lwer™
ﬁ_
__

lsos e se@is gef&ﬁ(lw"’l

>V’ﬁ"d°d°l‘5 lhe bleod vessel
o)
ihside

>Mic!ﬂ”6 W

2. |NAYloGaFdium The thickestlayerofithemheart Formed of cardiacn
—./musde fher

(_>ou}e}f Joer™

Pericardial cavity
/ L e Viscel@ andd prﬂV{&”‘

Fibrous
layer

Myocardium

Parietal

pericardium Endocardium

Visceral

pericardlum
prCal’J\w’h

Fig.11: Layers of the heart
wall and the pericardium.
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Surfaces of the heart

Superior vena cava

» Formed by the:

Arch of aorna

Ascending aorta
Pulmonary trunk

Left auricle

Right coronary artery Anterior interventricular

branch of left coronary artery

Great cardiac vein
Right atrium —

Anterior nterventricular groove

Right ventricle Left ventricle
> Related to the | Obtuse margin
-’V> et }é; {_ SVI,I(‘ M€ Small cardiac vein
Infenor vena cava R, .
| Apex

Infenor margin

Fig.12: The anterior surface of the heart.
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Fig.13: The posterior and inferior

_ surfaces of the heart.

Arch of aorta

Left pulmonary artery
» Formed by the: (et puimonary veins

Leftatfim  Fotand vesselsin

coronary sulcus _ 2\ \

‘ \ Al RIUNV & ;\
» Related to the Coronary — Vo 7 R\ - - .
sinus . 7 aas p Right
—wweafesl Shlchie ’ — W pulmonary

veins (superior
and inferior)

Right pulmonary
artery

Superior
vena cava

Inferior
vena cava

» Formed by:
*  Right ventricle
»  Left ventricle

Fat and vessels in posterior
interventricular sulcus

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

B L reviest sHaehwe



‘ Borders of the heart

They’re very important to know and
to understand X-rays of the heart.

1. Leftborder: left ventricle, left

atrium;|pulmonary trunk/and
archiofaorta.. " ! ek

2. Inferior border: right ventricle.

3. IVC, right

>|PeYer Venor coVo

a r|um %Supcﬁo‘fvwal i
ight and left

atrlagSVC ascendlng aorta and
pulmonary trunk. kA whee

Fig.14: Boundaries of the heart as seen
on an X-ray. Compare with the gross
anatomy of the heart.




‘ Apex of the heart
>@6rzmr'do\l s%o(Pe/iVchf led ool fosiass Gl@'c

d Formed by the left
ventricler— e ol

1 Directed downwards,
forwards and to the left.

0 Locatedvat therleft(5th
Intercostal space 9cm
from the midline.

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

Cres) the apex of the heart. | ————




Chambers of the heart

- 2 atria— recelvmg chambersw ( @)rcﬁm\
o Auricle: small pouch that increase capamty of atria
= 2IVERtrieles — pumping chambersc (! &)

= SHIGIE grooves on the surface of the heart that contain the
coronary blood vessels.- bk —fuctin: jisulater Ffv;{ecpon

1. [Coronarysuleus: separating the altria from the véntricles.
. INAEEFORIRtEVENtFRCUIARNSUICUS: between the two

ventricles anteriorly.

;. POSIEFIORIRtERVERtrCUIARSUICUS between the two

ventricles posteriorly.
L;»JOML nat pésent suons =pole from e ol onby

V2l _)\>\sm\
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Fig.16: Sulci of the heart.

Fat and vessels in
coronary sulcus

Fat and vessels in anterior Fat and vessels in posterior
interventricular sulcus interventricular sulcus
Anterior view Posterior view
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belueen Violt g lof} ghvum

The qu ht Atrium (RA)W> the Place Phob ol o Jhe 1 M|X|@?@fo(omcn olale
OJ( omenn afffosim

{\>Ot€5><\0f0tl'l\l€/ L;bd(weeh WW)OV\D'( Ofld
~ Receives blood from: (YSuperior vena cava, “Inferior vena cav o oo

3Coronary sinus. > pper” ek, wzwd»pafexmm)@ e (o e s el
P ) >behwen Vgt and left oA

o Interatrial septum has tosaagu (remnth of foramen ovale)

0 Blood ] passes through the right atrioventricular orifice (which’s

guarded by the tricuspid valve) into right ventricle
> it fhe deoriohbe Bleeel Jo T abriom b coren Yein

The Right Ventricle (RV)

_ e Muscle aveo—s INaease conhachon

o Possess trabec carneae — raised ‘bundles of cardiac muscle
flber r?wleV Uar| Ve /@M olfibleieulay™ valve

o Cusps of the tricuspid valve are connected to:chordae tendmae
which are connected|to paplllary muscles (3 in number). ke cisps oftiloke
Int ) T e paplla vuscle ~s-Valie (open close) foopther™ I Yrcusgec Uabe

- Interventricular EEl) un]ebe#u/e@/l ek onl (it ventrilel  piiort My beleen e oxble ol ndt oxide bleod

o Blood leaves through pulmonary orifice which’s guarded by the

ulmonary semilunar valve into pulmonary trunk.
Lp«\m/o@ e blead o 09'4|Moﬂ@1§ bank (f@)
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— Frontal
plane

Ascending aorta

Superior vena cava

Right pulmonary arte
PULMONARY VALVE

Right pulmonary veins

Opening of superior vena cava

Fossa ovalis
RIGHT ATRIUM

Opening of coronary sinus —
Opening of inferior vena cava

TRICUSPID VALVE

I RIGHT VENTRICLE —'r
Inferior vena cava

(a) Anterior view of frontal section showing internal anatomy

Left common carotid artery
Left subclavian artery
Brachiocephalic trunk

Arch of aorta
Ligamentum arteriosum

Left pulmonary artery
Pulmonary trunk

Left pulmonary veins

LEFT ATRIUM

AORTIC VALVE

BICUSPID (MITRAL) VALVE
CHORDAE TENDINEAE

LEFT VENTRICLE
INTERVENTRICULAR SEPTUM

PAPILLARY MUSCLE
TRABECULAE CARNEAE

Descending aorta

Fig.17: The left atrium and ventricle of the heart.
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The Left Atrium (LA)

_ belyeen ef artum anl verlticle
= About the same thickness as|right atrium. oy v Hhot coffe onidalr Lol
= Receives blood from the lungs\through‘pulmonary veins.
» Blood Passes through the left atrioventricular orifice into the left

ventricle. This orifice is guarded by the bicuspid/ mitral valve.

L L; becomse 1o Paﬂomq@ miascle
> beteeh \ef} olffum | venbvicle

The Left Ventricle (LV)

Thickest chamber of the heart.

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
IS guarded by the aortic semilunar valve —— behuen kf wrbisle and oota afery

The interventricular septum is convex on the side of the RV
making the cavity of the LV larger. Lt vercre
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— Frontal
plane

Ascending aorta

Left common carotid artery
Left subclavian artery
Brachiocephalic trunk

Arch of aorta
Ligamentum arteriosum

Superior vena cava

Right pulmonary artery
PULMONARY VALVE

Right pulmonary veins

Opening of superior vena cava

Fossa ovalis
RIGHT ATRIUM

Opening of coronary sinus
Opening of inferior vena cava

TRICUSPID VALVE

Left pulmonary artery
Pulmonary trunk

Left pulmonary veins
LEFT ATRIUM

AORTIC VALVE

BICUSPID (MITRAL) VALVE

- CHORDAE TENDINEAE

LEFT VENTRICLE |

INTERVENTRICULAR SEPTUM

PAPILLARY MUSCLE |

- TRABECULAE CARNEAE

RIGHT VENTRICLE

Inferior vena cava

(a) Anterior view of frontal section showing internal anatomy

Descending aorta

Fig.19: The right atrium and ventricle of the heart.
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o Dense collagenous connecti\,{{g tissue
[5> Mich Yin .
L ol et That forms Wbase for the valves, @point

(Phces in hew}t cotlon fbe

J

of iInsertion for cardiac muscles and
(3electrical insulator between atria and
VENtricCles. exypt A e

Pulmonary valve

Left coronary artery
Aortic valve
LEFT FIBROUS TRIGONE :
RIGHT FIBROUS TRIGONE ———==Z & ; %,

3 - -"71. | '\—:," -
Bicuspid valve J ) 3
LEFT ATRIOVENTRICULAR ‘ Tl f

FIBROUS RING T

Superior view (the atria have been removed)

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

e volve is s

‘ The Fibrous Skeleton of the heart -

bichsped Volle
@ pomenas semunr™
lolye.
g, <ol lolve

PULMONARY FIBROUS RING
CONUS TENDON

AORTIC FIBROUS RING
Right coronary artery

Tricuspid valve

: .— RIGHT ATRIOVENTRICULAR
FIBROUS RING
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‘ Valves: Atrioventricular Valves—w- ks din ad ek
-0

2 Tricuspid (3 cusps) and bicuspid (2 cusps)

L (@h O\{MM and V@ﬂh/c/é L|e€ OIH/MM O\V]J \/@M]ld(ojmp@ (',Ie ﬂm)(@j qV\el chodoie J‘@"O{I‘\O\C 5}00}{
(& ko WI/I I m
| HACONACH VERTHCIBSEIAREd -+ v | (7 1)

0 The higher pressure inside the atria pushes the cusps

Y- <aside opening the valves and the cusps project into the
ventricles o5

2 In the ventricles, papillary muscles are relaxed and
chordae tendinae slack o sk il — ferny e

DA
2. PSUTTITENAXINETICIESICOMMTECE pyis e b i cd i e e o ek

0 Higher pressure in the ventricles drives the cusps
towards the atria until edges of the cusps meet and close
the valve =

e
2 Papillary muscles contract tightening the chordae
tendinae and preventingregurgitatio
artia | ol psye— e
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BICUSPID VALVE CUSPS

Open lhe lole  Closed

L>whel/\ cusps (PIH\@S
aside

CHORDAE TENDINEAE
(9 chadlae

PAPILLARY
MUSCLES

Relaxed Contracted

(a) Bicuspid valve open

Lo behieen lefl ol cid bfh unficle —Ho por He
blood _iside ef} yehcle — (conioet lefl obum | ¢ loned (8l

“Sovhen Yo pessit I valde e

ggmsp—toudic] ot

fe

74

(b) Bicuspid valve closed

) (ight venhibe

Fig.21: How the atrioventricular valves function. |
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Valves: Semilunar Valves -~

Q

— behween e leftvenlrtle omd ciito aﬁl_&@
Aortic'and pulmonary valves (each has
3 cusps). > belueen Yo (ighk vol(Ele awd pila orer
When ventricles contract the pressure
In ventricles exceeds pressure In

arteries pushing the cusps aside and |
OPERINGIAENAINEY. < e otiovafailar ol ~ open

As ventricles relax, some blood flows back
towards the ventricles, but blood fills the valve

Closed

L;Wy) Vb fenlar cnbac)ion

cusps closing them tightly. Locs 6 sol Y cusp cose o pRiat e bl o bock in e
The aortic valve has openings for the coronary - ==

arteries into which blood flows when LV

I’elaxm bl and 1 ot (sulop hy e cathoc muscle in 0)939001}60/ bloodl )

Ldeéi?ase Yee D(essbf/g oot ol 1k, e — dlow e blosof ko pass Pn@hq Jhe Cafboly affe}’w

(b specid oP€U i Yhe bose of He aofhc alve)

Fig.22: Above, how the
semilunar valves function.
Below, opening of the
coronary arteries.
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‘ The g:tonduction System of the heart
>carolpe Mijocfe ce)) , SA node—>lntokol elechivorl (ko d:oxehHoD

L—)~FUC€ YV\O}@(

2 Formed of specialized cardiac muscle fibers.
sjnquJb(f/\%)—asecfehbn Q(Jbéhah'n Hfonl boird W}Hﬂ Bl(l,md /kl‘o{'@

7MC(eose heart Vedle
_ Pm}@gtwmwk (st ot dligested)—>decifuse. heat fate
Nerve impulses from ‘autonomicnervous: system®and
hormones modify timing and strength of each heartbeat

but do not establish fundamental rhythm.
Ghop e

- 2important functions of these specialized cells:rio- yisck fler)

1. Act as pacemaker v aly <a wk
2. Form conduction SyStem—tec K \s i becise pson iepobtiokion plebie ol cephta
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Conduction Pathway

h lhe end of svﬂ)&ﬁcf el con—= oy o p)Go’We he adkion ﬁaoﬂh‘a( in he heert

l o
| Begins in S EERESESNNGEE in right atrial wall

o Phgomgates through atriawia gap junctions

Atrla CONLraCTy~ the odion gwlenkiol e §n riotk chtan o e} ol Vo cap unchion
- i myﬂq b behupen | ( (Bt o

2. Reaches atrioventricular (AV) node in interatrial septum

where it’s delayed —>fk o is {pss be 8 via one woy (omdle of W) do ful nbgaekion of obum

3. Enters (Bundle of His)
"= Only site where action potentials can pass from atr@

ventricles dueto fibrous SKeleton whe | 1) s <Al .ol 55

4. Enters Fight'and-left"bundleTbranches which ‘extends

through mterventrlcular} septum towards apex
N el and (bt \Je )
5. Finally, Iarge lameter bs conduct action

potential to remainder of ventricular myocardium
= Ventricles CONtract = caction of wikidle irerd de parfe fiber
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Frontal plane

Left atrium
%FGW@ e ad}bﬁzight atrium
thdl? T
@ SINOATRIAL (SA) NODE ; a5
Lsin odoem'm o=@ % C
@ ATRIOVENTRICULAR Shilia \i |8 \«\\eJ(“@MG“\Q
(AV) NODE | ) \,'/ //‘ = 0 )

@ ATRIOVENTRICULAR (AV)
BUNDLE (BUNDLE OF HIS)

\ _ N > ) f' N\ :\ \ \'. .
L A ' R Left ventricle

@ RIGHT AND LEFT N LW N F
BUNDLE BRANCHES —=piithed birde 0 R AR '

Right ventricle

© PURKINJE FIBERS

Fig.23: The conduction system of the heart. 35




‘ ,ICOG@\I@\U\%C%V\BB SIS

The Coronary Circulation “ . uw, i e b

o The heart has its ownmetwork of blood viessels.
o _Coronary arteries branchom ascending aorta. 1. iy & fue e
“" = Anastomoses provide collateral circuits '
W@Jm)’% fén n’la. )
vl el b = Allows heart muscle to receive sufficient oxygen even if an

sl artery is partially blocked L e o
e pdinches? (
. S Anterior Interventricular’ and

bl S Lo lfl o dhscondin, arla LAD
I bﬁV\ches?

- Marginal and Posterior

o)
sl biiches

= Include the Great, Anterior, and Middle cardiac veins
= Drain into Coronary Sinus (in the coronary sulcus)

o) Sy ( Lo bt ifer (gl ol

>»1e )0co+l\ov1 dfain the Hlosl f\ém cofon:f; VW o 36



| the wessel Tovnedl asaar omslomesic. moly fnclion
o5 aalataol cliculaton Yo phobide Hhe h&ﬂ_ Jn
oddihonal stoied  fiam e Ieod

Arch of .

aorta Superior
Ascending vena cava
aorta

Pulmonary

Pulmonary - LEFT trunk

CORONARY
trunk 2
RIGHT — Left auricle Left auricle
CORONARY CIRCUMFLEX .

BRANCH Right

. ANTERIOR R

Right INTER-  CORONARY
atrium VENTRICULAR SMALL SINUS

BRANCH CARDIAC

[ GREAT

MARGINAL POSTERIOR éﬁ%ﬂ%" CARDIAC
BRANCH INTER-

VENTRICULAR MIDDLE

BRANCH CARDIAC
Right Left .
ventricle Left Right ventricle

ventricle ventricle

Inferior
vena cava

Fig.24: The coronary circulation.
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The Blood Vessels

he blood vessd is?
= Tube=like structures through which

= 5 main types:

o O O O

Fig.25: The blood
vessels.

@ <Shpelior {IM&Y\W‘ Ve Covor
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Basic structure of the wall of blood vessels
= Tunica interna (intima) - he e by

2 Inner lining in direct contact with blood

o Endothelium continuous with‘endocardial lining of heart
LS\'m,vle oo splielior as W Jeord

= TURNICATMEDIE - riste e

0 Muscular\aﬁnq connective tiSSUe aYer-boeren} pewbene ot epate G inerfo
R?d\% i ardl W]edltln %tﬁcﬁT
o Greatest variation among vessel types
2 Smooth muscle regulates di FAUMEN— Je sooh micle e ehslcly
L194+ ot <Kdlelal he bloodl 1essel (o\llow the \jésfl bs E’)(@dv\s‘loyl )
contGcHon
= [TURICAEXTEINE ot oy

o Elastic and collagen fibers

2 Vasa vasorum (blood vessels that supply the blood vessel)aa sl

. = - bosol Vessel Pt Y)oI/HfII shes,
fnchon? 0 CHIENS anchcjr vessel to surrounding tissue o s el desel i o
< bloodl,
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= Hee et ol fus

TUNICA INTERNA: )

3 'y
” /
— . 4
— 748
P —— 7

\ . S "N
S o J—

T [ AT T ATy

Smooth muscle

iy oﬂe@ ol yein

// / | L; nsd \|h qﬁ}@ (”

Fig.26: The difference
between the walls of
(a) large artery, (b)
large wvein, and (c)
capillary.

) Lumeﬁ -_ \ Lumen — \q_@er Hiow WE@
(a) Artery—s e i melir mye hick than veln becouse (b) Vein
M oty )’bﬁ VorSocohclyiHenan '
W ’ Lumen

Endothelium Basement membrane

<ple sqpoinous Slifemded N bosemant  mambizine

(c) Capillary— 5\& cottoin fupico e 40




TWO CIFCUILS 1N SEries —Rasrft aiun | Fhe- Vo enbicle
LAs-leH gk | L\s— left yonbicle

=

)

O wé)ﬂ@\%\f)\ 6334\ W\><:{_,§J\:4939A\6)5
Nz receives deoxygenated blood from  ; ——" —

o Wede Vend covon ool |puimonary arteries

o systemic circulation ?%sw
*  RA pumps blood into(RV>> i (

&

RV éjects blood int

AU) dlﬁﬁcf oflf)‘("d-if;'

4. In pulmonary capillaries, blood

O@monary tmnﬂ\ww‘o Fu]mwigwfuve

loses CO, and gains O,

v
5. / ‘
L

aYJrcY‘|o|cs — cqp\\naf‘ belw d}Ufo}{'

o4 }el")——>

then@lmonary arteries—is m"f@. fiopt GM ef by Right ventricle | % Left atrium I
« (as exchange in pulmonary capillaries

In the |ungS r‘->'\5 W fvont @4 a il Triciisold vaive Bicuspid valve
- |Pulmonary veins|take blood to >agkfr P"‘L‘l Sif | i v

Sistematic - ; : . _
o SYSEMIGEIFGUIRTION - =« i bianmg| | s |
@ (LAlreceives oxygenated blood from |
0) |ungs / K Aortic valve

. LA pumps blood into|LV| 10, .w Nelles

LV ejects blood into(aorta)
ystemic arteries, arterioles

Gas and nutrient exchange in{systemic
capillaries |
[ Systemic venules and veins)
Fig.27: The two circulations.

L>9a\s %Wjﬂ
lead back

to(RA\—= ofler s slart

Phimenct clvlabor

=y

= lef} vemlvicle 9 MiHa)
\i\ohuLe> o bo or¥eds by
7 e Vo le=> H q@@

wall affely= ~
9. In systemic capillarigs, glooqda?‘o?ﬂoq(r ;b&;'ﬁg

loses O, and gains CQ,_ Vel =Veln =<1 \|C



‘ Major Blood Vessels of the Thorax

The Major Arteries port

Right common Left common

carotid artery carotid artery
subclavian subclavian
artery artery

Arch

< Brachiocephalic
 Is the largest artery in the body oy

o2
< | Ascending _|
Lz aorta

e
1. ASCENding A0rta — isde e wcorliey arh b spuibylak fan bis qerg et} o - v
2. (Arch of aorta— o»s
3. ‘Descending Thoracic aorta «<s\— W«
4. Abdominal aorta o\
\»aﬂet’ e décud\'b pess Higueyh dk'ﬂf]f‘"f)‘"\ >samea[/irg Abidominal
Fig.28: The aorta. Soaopl
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2o P s e i)\ () I<> Caota anery
o Ascending Aorta:

Right

1. Right Coronary artery supcavin
2. Left Coronary artery

o IAFCHTOFAOKRE — e roh bencl=?

1. Brachiocephalic trunk ) —to bibuched .
i ' t 6 an o

a. Right Subclavian arter@g \&mﬁ@eﬁdkm o

b. Right Common Carotid artery coona

2. Left Common Carotid Artery—\ed sl =

3. Left Subclavian Artery~se i coronary

Brachiocephalic
artery

Right

artery

Left common
carotid artery

Left
artery

—= subclavion odeg (P! ,@\\) net S avlefior” <clen wuscle Fig.29: The ascending

 Descending Thoracic Aorta: sebbeabl

Gives various branches to nearby structures

subclavian
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\/
0’0

\/
0’0

\/
0’0

3,

\/
0‘0

Is the only artery in the
body  which  Carfies
deoxygenated blood. .- i

Arises from the RV.
Divides into the Right and
Left Pulmonary arteries
~which pass into the
corresponding lung.

The pulmonary trunk is connected to the

arch of aorta by the
arteriosum.

2| fom the e o primanatl 0‘%<\€? tard rbm)

ofter Closin cgﬂed
|egmmmhm arteliesnm

=>open|‘wj beleeh prbeolbiy arker5 vl coffo called ohdvs arferiose e ficlioy
woke WX}@ the Dood behweatt aoflan ool Qom\mwﬁ mYJr@ i e folus.,

Lomd he Raanen cele behuerh Yigh ond Y ol e fhe sone finclen

Loomd en ofler doé\@ colled fosso olelis
p luV\j

> Vot ondl (ef] [ups

ligamentum

Fig.30: Anterior
view of the heart.

o This Is 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, ¢he fetus does not need his
lungs) because it already receives oxygenated blood from the

mothe?_>w@p
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0’0

1)

4

4

Blood from the thoracic
region is collected by
several veins that naros i
ultimately drain into the
azygosIsystem™ which,, . ...

= Accessory hemiazygos

Wess g

pEEe

|

g et
’l'] "' \ I 2k

- Paosterior intercostal vein

48

Sy

shows considerable «-xw«i ypust ono s »
variation among people. %" " N 7 "f”'"'i e
The azygos VeIn oo ‘ Mi

eventually ArCNES s ssconsng moar o PEpE—
forwards to enter the

superior vena cava.

Fig.31: The azygos system of veins.
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! \ | L
>V\OWIS\hes fead ol flecin

- _— <Jeffum—s marubyipm — cloichlar
THEBFECRIGCEPIENE - ) v 5t YRR ok ich afcu v ccle

left internal jugular vein) ,ye—s TASMIM hokch F(,ﬂb
-;7>|'VI PlﬂWf 32 }h@wjh jugn?ar\/d(/l
The right brachiocephalic vein

b i if brachiocephalic vein

; 3 ] CholTzonfol (Me same (@h})
IS vertical, whereas the left is left internal thoracic vein
more horizontal. They drain (¢
blood from the head, neck and 15 ciector sbelelion &

. . superior vena cava g
upper limbs. THEY-URIETO: ef o bﬁf'”wm“ 2
form the Superior Vena Cava ir branches of

anterior

(SVC) which opens into the cardiac vein
- Fig.32: The major veins of the thorax..

NP UIFORERVAVEIRS 1o/ he b fan b o il

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.
IENTEOTVENENCEVANIIENS - s, -6, o e —iitd— b — i i

This is formed in the abdomen and its ter%nﬂﬁéafg”aarctwgnters the thorax (through the

diaphragm) to open into the RA.

left pulmonary veins

great cardiac vein

inferior vena cava
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Major Blood Vessels of the Head and Neck
The Major Arteries
 Hachioeplolc —>(git cormmn cso/

IEICAFOHATERIES ~ - o i+t corin ek
eXkﬂOB

_ H)e Pinckon of _cafof(l'of 0!&’/2(3? - o()'MeW'J
 Responsible for supplying blood torstructures in the head and necks =i\

d They ascend superiorly in the neck where they are closely related to
the internal jugular vein and the vagus Nerve e e ek acord tebled in fis slticture

(->cﬁv‘\"!ﬂ“nérf)e [[0)

O About the level of the upper
border of the thyroid cartilage, —ehme flbed o lagy
each artery divides into the

0 external andeinternal carotid —
arteries. (this 1s where | the

carotid pulse can be felt).  Lsupl e bein in e blod (i side sil)
>SWb lhe al Fori of teck ard head i fhe
boool ecept He Lo
Fig.33: The carotid arteries.

Swien Ve 0“4@ @oches ot He leel Mﬂo@/ botclr for H‘ljﬁo{é qm(mcgé
is oliiole futo two bianches




oot of e ? obence ohabil jcetebiim | coebe biinstem —aiz 1ot [ Ve boce —>s‘4| he boool b1 pefork Bom gre, ailad c¥ele of
( I v Iy
WI|||5

A The branches of the external CC AT
carotid supply almost all o )
structures in the head and neck \ )\iﬁ- a

except the brain.
r.a 4
\7 s L

Al
4
{1,
| — 3
"-\\
:

O The internal carotid supplies
the brain and various other l
structures.

J Branches from the internal
carotid and the subclavian

arteries form an arterial circle ©
under the brain called the -)
—hIS pI’OVIdE%‘, blood to Fig.34: Inferior surface of the
various parts of the brain. brain showing the circle of Willis.

UR

N
&)

— Which Oﬁej s\ImOj port of bioin I the beel 7 {utetiin| cototlel arters
— which supply buse of the b6in? cicle of il Gomposee) B bianches B Yhe inlotiol carstd ond subclowion orteid ol 48



_ \efl suoclavion after

‘ e —=oih of aot <> \o(aelm‘ocepl/\a||'cv~>l@H' sibclovian g
>Ipply the ypper extmities  Jhe blpod

O The right and left subclavian
arteries arch laterally from their
origins.

O At the outer border of the first rib

they become the axillary artery. 8/

L>slflbc|qw'o¥\ aﬁl@ o exferds fan e "'
f{@ s (\s ol Ploohe Pﬁvw_%bﬁ"’”’l‘?"’) P
J The scalenus anterior muscle is

: Loigloled wh socan oy
related to this artery. i
O They give off several branches ey
that supply various structure in the
head, the neck, and even the chest~s_.»

ol Hiim ‘

\ \ 'z(IDWr <Wclovian m@ﬁﬂm‘—
O\Ych OF Odlo\ — }Dfaclﬂlocepl'ldhc H{MK<@H -y Cg)/ol.{'d mleﬁ WV’WJ@ (m_@ )

Fig.35: The subclavian arteries.




dfler bebween cowlid o T V\/ei'\ﬂ? . ' , e ,
hok pesett ol catelid e ol g == Cadlil orfery 1 7voplor™ vt/ subclowion ey ,Sibclavion ieln/

IERETVAGTORNENRAS < - i o o ol e aclty i

Fig.36: Venous sinuses of the brain.

O All blood from the brain (and related

structures) drains Into  sinuses = 'ererseetelsns
L holes Jn the la ) cleORpe e

(enlarged veins). These sinuses
eventually drain into the internal ,
= = e " foav{ é In _HW’MV

Jugu|ar vein (UV). ,o;w{ ){21 dlectyopevated b fim sitne fo T ofinaly

oy Ot the <ame leliel of fhe inleo coto

. 7
D The I.JV IS forme |F]S|de the Sku“’ Internal cerebral vein
leaves the skull by passing through cewemes -

the jugular foramen and descends
through the neck in close relation to Uik i (b o) e of sinuses

Vein of Labbe
Sigmoid

the internal carotid and common e skl fem His amen | Somed

i i L Ve et oo befbe it passes Hyiaie anflboe s e some levd intelfol conchief
| E?rlesglseg H%zh M;@'(Elzo:m’/age_ils F%cpgame Pe?/e( @mwwbgcaﬁfol arfer _
QO Blood from the neck drain into IJV and the external jugular

vein. Loty congguoed Ho £ hdpelve

d The external jugular will drain into the subclavian vein. This_;%w e
vein will unite with the 13V to form the brachiocephalic V1N {silnion veinatafo

: yjmhL_MMbLg@uM
> He interiol oo iy destygemaled Bowl bom biain ek g feodl pows in the subdaom vein L A atd d) i 50

i supedfor \eior coln

Supenor sagittal sinus

Al Wsige I+ i dliffeen} <poce:
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Major Blood Vessels of the Upper Limb
The Major Arteries

I FETASNERIRIEEY - e i ok e poses ooh el st 4 e fd s

\/

«» It’s the direct continuation of the subclavian

artery when it passes the lateral border of the
first rib.

E> belhe wuscle [ sk qu) , o!unlvlj wscle (second ‘oaﬂ) Jofter” nuscle (Wil ,Oafﬂ

“*| The pectoralis minor muscle gdividesmthe
FEYINOIBIPAt. stk G s (-9 to b cotsd pracesss i
Lot @jon v e brnches e =aple
s Its several branches supply surrounding
structures. i e ol (<uch as delkoid) Teres major

Fig.37: The axillary artery.

/7

s At the lower border of the teres major
muscle, itdoecomes the brachial artery.

Ls pﬂeﬁd’ ‘oaﬁ W Yae sholder”
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The BraChlaI Artervasvff\j oll Poﬁl W e orm ﬁ,Jrkfea . o The pvise?
(wochialis, bachabliolis . 3 2 . \tel ]_}\ sidl C(/I‘KH
! 0 keriol o extetiol common coskich o e letel Fhyfeitle cartiloge

. _ b?c_epsllrﬁoefs) @ blochial order (swperfelol < thGwoh cubital fossa
s+ The direct continuation of the Qr&&blmq?é(gg(wﬁvﬁrgcgﬁw M\m?ar;@)

axillary artery when it passes the | |
lower border of the teres major

muscle. Its branches supply et arter? (aboe o bore e oo
surrounding StrucCtures. —she bischil oresy olivle w@< e <hachie In e
% It terminates at the neck of th s oy (oot s b1 e (Bl sl
’ _ermlna e-S -a- e Ueh SRd . ‘ oxtenser” Muscle; todus ard UWiar bane, IMerosseanse
radius by dividing into the radial Db behsn abla ad G ) 05 wnor”ovdl ot
and ulnar arteries. arlety—=ien e He mi WK;; i fvc\neza;‘;
. . { che —=blanchea 10 =
< In the cubital fossa, the brachial deep o sipelfcol ofhe —=bion
artery passes medial to the o o fpee

tendon of the biceps muscle
where it’s superficial. This is the
site for taking the brachial pulse

and measuring the blood Fig.38: The brachial artery
pressure. in the cubital fossa.
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The'Radial' and OINArATEFies —n b <i o

\/
0’0

4

)

4

4

The radial artery passes down
on the lateral aspect of the
forearm. The ulnar passes on
the medial side. They enter
the palm where they form the
superficial and deep palmar
ArChESy v~ when vina and Golul ottty (et pol
The radial and ulnar arteries
supply structures in the
forearm. The two palmar
arches supply structures In
the hand and fingers.

The radial artery is
superficial as it passes over
the wrist. It’s here that the
radial pulse can be felt.

Fig.39: Arteries of the upper limb.
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The MaJOIrVEINS — clechin deongerad bo

d

Ve hud” dEEPIVEINSY The superficial veinS run just |

a

d

_n the upper limb,we have superficial and

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
eloow by the median cubital
Superficial veins are used to take blood
samples.

0St O s »' 0
(vehaeComitar es).
The basilic vein unites with the venae
comitantes of the brachial artery to form the
axillary vein (a large deep vein
accompanying the axillary artery). This
receives the cephalic vein. Upon passing the
outer border of the first rib, the axillary vein
becomes the subclavian vein.

——
velin.

> @P{ﬂ\\h Veln (su&%rﬁofm\ of tadial VW)WIJM&,

> baslic. ven (sudoeYﬁ'cbl of whar vefn)ewledlm
— lhee WCW Vein i e elbowd (Ll V)ood somnple)
Obogsilic ven
@caﬂ'u}l'c Veip
® meolian cubelef veih

> colleckion o <wdl I6hioles ]USJr plesait ey unles with

\»)W bas|||'c VoM —= boc' ic I/@M / Cer’i/yolhc VQM—

OISceMd, lo teache ol the <ame leye/ le\és Mo Mliscle—
biokial tein wiles Hie kol veln—s onllary Vel —
tecelle cephalic veln Wit owillavs 9 \ely >W|,.e,,| Gacles

ﬁrs!r (ibs become  subcloubn Vel —s unes will exdernal
]’lghhf s pites with \w}effm JTﬂj(AW/%b@COW'C
\OKMclmoce/oﬁv i€ Velp—> sudoet’ Q" \Vefla caln

Fig.40: Veins of the upper limb.
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Major Blood Vessels of the Abdomen
The Major Arteries

—-_> piscerolity oo la—s oreh oolg—s olescety Hetocie 0orto— descerdls obdepil
y (o110
Sudcbdﬂ he all stache i abdomial (oﬁ‘jasl-l\ds O@ah o non—dgc ~0@(N4) ' v

L 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.

obdomia orta | | | |

3 The abdominal aorta is closely related B [V W
to the vertebral column and the IVC.

olide o Yioht comen ihac.  afk

O It terminates opposite L4 by dividing

Into the two Common lliac Arteries. Fig.41: The abdominal aorta
and the inferior vena cava.
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— swop@ <lomch omo( 6c43h<hges

Uﬁﬂel’dmt’)l
. Cellac trunk, superior

OPSYMU Mkeshie angli

Diaphragm

mesenteric artery, and _, ~ inferior
[—>lowe e phrenic
Inferior mesenteric artefa e o i Adrenal gland
which supply organs of Suprarenal | 8 Celiac trunk
. . . Kidney
the digestive system in the |renar | Superior
arteries mesenteric
abdomen. Soradi artery
= Suprarenal arteries supply  oeeny
Lumbar arteries Inferior mesenteric

theyadrenal glantysiperior ke ke
= Renal arteries supply
kidneys.
Others.

artery

Left common iliac artery
Median sacral artery

Left internal iliac artery

3+ Left external iliac artery

Fig.42: Branches of the abdominal aorta.




a

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

O 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 I\VVC. LH'I@ bhool of Lhe olgom i O(I'geihilé %skm |
ol n Hiis gl — iver (webao\izm) —s infaid” e

Fig.43: The inferior vena cava N

(above) and the portal vein (below).




Major Blood Vessels of the Lower Limb

IRETIMIBOFAITENIES ot oo ide of el o<y it

~ erol Toc ar% (QWP\D

In the pelvis.

joint.

the leg and foot.

aﬂe@ (at Hhe samhe |evel of

Each common iliac artery soon divides to
give the internal and external iliac arteries.MWGnm
. . . pli
The internal iliac artery supplies StrUCEUTES ety

qn OY@O\V\ \\V\ P@MS\
Yeoche Jrhl'ljh colleol fomad|
toer) 567 P ioh

and fuee —>
whah (eocles

e

G

aﬂz@ Yol poss be Knee ]ZSIIHO suﬁ?@ the

Fig.44: Major arteries of the lower limb.

The external iliac artery passes into the
thigh where it becomes the femoral artery.
The femoral artery gives branches that
supply structures in the thigh and the knee

When this artery reaches the knee joint it
becomes known as the‘popliteal artery. The
branches of this arterysupply structures:in
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‘ The Major Veins

v

Here we have superficial and
deep veins.

The Great Saphenous vein
which drains into the femoral

vein. r—>|/|sc In opel hear sm@e_/j
The 'Small Saphenous vein

which drains into the Popliteal

vein.

Common iliac vein
Internal iliac vein
External iliac vein

Inguinal ligament

Deep femoral vein

Femoral vein
Great saphenous
vein (superficial)

Popliteal vein

Fibular vein

\ \
Anterior tibial vein —l\-\I\-«
Dorsalis pedis vein — | |

Dorsal venous arch

Metatarsal veins

Fig.45: Major veins of the lower limb.
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