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Describe the outline and normal position of the heart.

Describe the general organization, surface landmarks & external features of the heart. List
relations of different parts of the heart.

Define the pericardium, describe its component & its attachment to the diaphragm and the
root of the great vessels.

Discuss the pericardial space, sinuses & the pericardial fluid in normal condition.

Describe blood supply& innervations of the pericardium.

Describe the internal features of each chamber of the heart



Tissue capillaries

Components of the cardiovascular system Ve"“'es\ | Arterioles

Aorta

Artery
= The heart: A muscular pump that forces blood around
the body. ( Holwukd | ity LUNGS

Vein
Pulmonary artery

LUNGS

= A closed system of blood vessels: These vessels
include:
* Arteries: Vessels that carry blood away from the

heart. Wv;( ommjoﬂ ‘15\0%9 excePt Pulmowry A

Pulmonary vein

* Veins: Vessels that bring blood back to the heart. ¢ \o¢
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 Capillaries: Tiny vessels that connect the arterial ven

system to the venous system. The exchange of ,

oxygen, nutrients, and the waste between blood VewseBleek ol —

and tissues also happens through the capillaries. Ve ) Yop

HEART HEART

Artery

] Arterioles —» Ark/gb C.L
Tissue capillaries C Aﬂg%
; Towy Blow) ressel
RGD exchupge ) @ [P

Q‘\{\CQ\;OV\ 0? ﬁsbu) c)'l.sD[&_Ly (’ Ar: 'lcg d\, Vewn t gﬁ) - Arterial circulation
Venous circulation




Superior vena cava Pulmonary ateries

A :vﬂ +_L, Aorta
Ave
Deswd-‘cj

- Pulmonary veins

Heart :
—— Inferior vena cava

‘\
\"" Renal veins

\“ o Ui Arlaa *
ﬁé Norka i éno Meenk
Pw(muw,m& Jdist

Hepatic veins

Aarker O q’;\c}ﬂ o |
Bromches Q‘w & 1 :f
ol Z,)ﬂ Bioweh 5
C~L_S (MJ‘I p@»&wu
Bowch e s2) +uswotr"‘ e\oeS Pl puloviny, <

\uw\é dl o<l

lxch Whole @%‘ J s

h.«g d!




Heart

Definition: culy won ¢
= The heart is a hollow muscular organ, completely
dﬁl\ﬁsted by the pericardium.

LHEN U
= Size: Size of a closed fist, an average adult heart
is (12 cm) from base to apex, (8—9) cm at its

broadest transverse diameter and (6 cm) at its v
anteroposterior diameter. & Bo cia SYD Dimeusiondl ]
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= Weight: average (300 g) in males &(250 g) in
females.— “2*~
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Site of the heart:

= The position of the heart within the thoracic cavity

between the two lungs. anJ P\euj(‘q

= It lies in the middle mediastinum. (iferinr yneolinsiommn

= Within the mediastinum, the heart lies in its own

space (pericardial cavity).

Brachiocephalic artery >

\ sternal angle

) Left common
carotid artery
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The heart consists of four distinct chambers:

. TWE) upper chambers called “atria”. A CSvieD
P\% ——

= Two lower chambers called “ventricles”.

= Interatrial septum& Interventricular septum.
P T N ey 4P

e 83 Ao stol the flow of blood within the different
chambers.

= The large arteries and veins directly connected with
the heart are termed the_great vessels, consisting of
the inferior vena cava, superior vena cava, pulmonary
arteries, pulmonary veins, and ascending aorta.

Blood follows the following path through the heart:

As shown 1n this figure.
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To outline the heart: gbs,2
.

The heart is conical in shape, having;

" | Apex & Base.

» [Four surfaces| (Sternocostal, Diaphragmatic,
Right and Left surfaces).

(d) Surface projection of the heart

= Fourborders (upper, lower, right and left).

|
. Anterior surface
1

o |

S
It has an oblique posftTJn;

Left pulmonary
surface

Its long axis directed downwards, forwards =
& to left. So

1- 1/3 of heart lies on right side & 2/3 on left
side of the median plane.

left surface

margin

e Apex

Right pulmonary
surface

/ ‘\
surface

Inferior
(acute) margin

% 2-Right side heart lies anterior to left side heart. i sternocastal

surface
surface

Diaphragmatic surface
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Apex of the heart
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Formed by: Lt. ventricle.

/AW apex
{: | diaphragm
Directed:

= Downward, forward & to Lt.

= It lies opposite left 5™ intercostal space, 3.5 inches

» fundus
: o~ )" of
" i ), g stomach
(9cm) to the left from median plane. L> Huudtente Ane LK &=
La Ve’\".(C,U.L l&v\-g,,

Relation:

" Leftlung & pleura.

(
» The per1card1um and diaphragm separate the apex

of heart from the fundus of the stomach.
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Base (Posterior Surface):

Formed by:

= Left atrium (mainly), part of right atrium & posterior

inter atrial groove.

. . . Techow Q\@u-CLQ
Direction: —s &Pk N

= [t 1s directed, upward backwards and slightly to the
right.

= [t lies opposite the middle 4 thoracic vertebrae (35, 6,
7 and 8).(=- ¥

Relations:

» It is quadrilateral in shape, bounded inferiorly by

= [t 1s separated from the vertebral column by the
descending aorta, oesophagus, Azygos vein&
oblique sinus of the pericardium,

base

of heart J
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Anterior (sternocostal) surface: Bdéc_\eJ Eofwa-

Brachiocephalic artery

- Left common carotid arte

It's divided by Atrio-ventricular groove into 2 SR G —— Left subclavian artery
. . R\ U =gz Rotekontd 2 et Jlpt ) i
pOI’thIlS. (ﬁ\-v J\aﬁé-’j(;» sudebion s QQ.L'—\) ) =i Right pulmonary artery - \ i A.°"'°a’°" '
. , Arkettar Sufuce Sdp GV Bl vend o P— Ligamentum areriosum
Atrial part: Formed by I L [ 3l =
. . . . Pul k oy | ] ] 4 i
= Right atrium& its auricle. S——r—. y X g7 Lok mlmonery veine
. Right pulmonary ™ | E ——— Left atrium
= Left auricle. veins
Right atrium )
Circumflex artery
3 . Right coronary artery .
Ventricular part: e Left coronary artery in
) ) i atrioventricular groove) :z-rig::%is:::f;sg(r':gve)
= Right 2/3 of this part formed by the right T S
ventricle. Right ventricle

\~ Great cardiac vein

- Anterior interventricular
artery

= Left 1/3 formed by the left ventricle. - Ve Mrg Marginal artery

Small cardiac vein

= Anterior interventricular groove &its contents.
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saaliy JaT atriumd! gdas catriumd! oo c5a 94 auricled!
auricleJ! oe 8,Le 1ia sliaYls

Inferior venacava ————

(a)

Apex
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Inferior (diaphragmatic) surface
— s AR Not tedde Pluce heres .
Formed by: the two ventricles, as;

Aortic arch

Superior vena cava

= [ts left 2/3 are formed by the left ventricle. (,W\U;V‘Aab‘ Left Right pulmonary
pulmonary ; artery

= [ts right 1/3 is formed by the right ventricle. ey
Left i Right

= Posterior interventricular groove &its contents ! o

Right
atrium

in between. : Left

atrium

Inferior
vena cava
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Right surface:

" Formed mainly by right atrium.

= Related laterally to right (lung, pleura, phrenic n.)

Left surface: Lt. surface

+ Formed mainly by lefe ventriele & left ateium)

= Related laterally to left (lung, pleura, phrenic n.)




ANTERIOR POSTERIOR

Borders of heart:

Upper border:

* Formed by the two atria.
= [t is hidden behind the ascending aorta and pulmonary trunk)

pulmanry arteryJl <..d ¢a

Right border:

*= Formed only by the right atrium. It is convex to the right.

= [t extends from the opening of SVC to the opening of IVC.

Left border:

= Formed by the left ventricle and the left auricle.

Lower border:

= Formed by the right ventricle (mainly) and the left ventricle.

= [t separates the sternocostal surface from the diaphragmatic
surface.

Ascending Aorta

Sup Vena Cava Pulmonary Trunk

Left Auricle

Right Auricle .
Superior Border

Right Atrium

Right Border
— | eft Border

~— Left Ventricle
Right Ventricle

InfVena Cava Apex

Inferior Border




Surface anatomy of the heart:

Surface anatomy of the sterno-costal surface of the
heart is represented by the following points;

Point B: at Lt. 2" c.c. (1 cm) from the sternum.
_a=k

Point A: at Rt. 3 c.c) (1 cm) from the sternum.
—

Point D: at Rt. 6 c.c. (1 cm) from the sternum.

Point C (apex): at Lt. 5" intercostal space, (9cm)

to the left from median plane.

Atium wzJ ‘%"Ulb<-7

Jemkna \e - . .
Coronary groove: Oblique line from 1t..3™ to xit. 6™
» v A A Upper border of right 3™ costal cartilage.
StCmOCOStal JllIlCthIlS. v ] B Lower border of left 2" costal cartilage.
‘( \ %‘\‘\ C Apex beat at left 5" intercostal space, lateral to mid-clavicular line.
\ {%% D Middla of rinht 8" rnstal cartilane




Selus SO c)vx\é e brlee Plecety it
Pericardium

. D :
Definition: a fibro+serous_sac" which surrounds
the heart & the proximal parts of the great vessels.

Extension: it extends from 2 to 6 costal cartilages.

Structure:

"= Quter fibrous layer <called " Fibrous
pericardium''.

= Inner serous sac known as  “Serous
pericardium"'.

?Vlueg;y\cewm Y heewtd

Pericardium

Large blood vessel

Visceral pericardium

( Serous pericardium O prcard
"y arigtal pericardium
Dowble
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Pericardial cavity

orous pericardium
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Fibrous pericardium —9‘{‘(17(/(5-\1\ Covnen iy e
L.

Shape: It is conical having base, apex and four
surfaces (Anterior, Posterior & two laterals).

Relations & fixation:

Base: Directed downwards firmly attached to

AN
central tendon of diaphragm. \ |

Apex: Directed _upwards, and fused with the |
outer coats of the great vessels. < Aﬁc&v\oﬁmé TCIN b ¢

L> Ay entilio P\/\\vv\w\wg WA %.

Pericardium

Fibrous

Pericardium
fuse with
central tendon of




5 heart Qb b Portuphundl b\ PumdP <@ o organ 0% 2

ligamentum
arteriosum

Posterior surface: C/ Rose O‘Q \/\60/«\\}3 B ——

= Related to the posterior mediastinum & its
contents.

- descending thoracic aortaJ! oy Bl G@uall oa

= posterior

phrenic
nerves

aorta

pulmonary artery
pulmonary veins ——

\
== pulmonary veins
pericardial sac

N thoracoébdominal
vy diaphragm

posterior

anterior

TWO latel‘al Surfaces e View of thoracic cavity View of thoracic cavity

from right side from left side
(lung removed) (lung removed)

= Related to the corresponding right & left

Function of Fibrous Pericardium

1) Maintain central position of heart within the
chest. — LA 51 \ijme_gwkégM qm)j heowd- O\

~

2) Prevents the over-distension of heart. I 280
2 prokeckan

diaphragm




Anterior surface of the fibrous pericardium:

= [t 1s separated from the thoracic wall (body of
sternum & 3- 6 costal cartilages of both sides) by
the pleural membranes and the anterior edges of

he lungs.
ewﬁteuns

gy cardi
W:j? “sPBare area of pericardium;

o P[Wa-

« It 1s an area of the anterior surface of the
pericardium, at cardiac notch, behind the lower
part of the left half of the body of the sternum and
the sternal ends of the left 4% to 6% costal

cartilages.

* At this area, the pericardium is in direct contact
with the thoracic wall without lung in between.

= This surface attached to the body of sternum by
pericardio-sternal ligaments.
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internal jugular vein

trachea left common carotid artery
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subclavian artery N (7
and vein " X{
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brachiocephalic trunk

\ istrib
> left brachiocephalic
] vein

right brachiocephalic  ~
vein
superior vena cava

—— arch of aorta

thymus gland -

\
A\,
N

|

A

left lung

right lung : ,"’:“ 7 % : heart
VAT
WA A : \ pericardium
mediastinal ‘ ) ' '
pleura \
. " A\ /
parietal QTR SN ‘
pleura 1| - aul

1
pericardial effusion

is a medical = diaphragm
procedure used to
drain excess fluid
that has accumulated
in the pericardial '
icl s

Aspiration of
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Contents of the fibrous pericardium

(o inner to Pbrus, Peri cuduw.
= Serous pericardium & its sinuses

= Heart & its blood supply

= Great vessels of the heart
Ascending aorta
Pulmonary trunk
Lower 1/2 of SVC
Termination of IVC

Four pulmonary veins

Pibtbus peficoolium  di Liely had

Lowker pne [Uﬁ-&(» .

Pulmonary trunk

Ascending — Left
e Pulmonary
Superior — veins
vena cava

Right
Pulmonary veins

Right
Phrenic nerve

\
.\‘-\ \Left

Phrenic
. nerve

Inferior
vena cava



' ( (\\ Parietal layer
AR of serous
Heart pericardium

Serous pericardium: |
It 1s a closed serous sac, formed of two layers: ieginekion:

1) Visceral layer (epicardium of the heart) 4
= This layer is closely applied on the surface of the heart. | Pericardial

Serous pericardium cavity Visceral layer
of serous

pericardium

2) Parietal layer:
= This layer lines the inner surface of the fibrous

pericardium.
= [t is reflected around the roots of the great vessels to Heart wall
become continuous with the visceral layer of the serous grEpicandium
. . (visceral pericardium)
pericardium.

Pericardial cavity
= [t is found between the visceral and parietal layers and
contains thin film of fluid. —> P&icoamfial €Qusion — Fiddfest o
neddle Qb \os AsPrabion das Tl W Gilme haow\?,‘ 01!' J.z_,.;j s
Function of serous pericardium:
= Responsible for lubrication of heart preventing the
friction during its movement.

Air

pericardium
Pericardial
cavity

Visceral
pericardium
Pericardial
A / el
e Parietal
A\ /f—quMMm
) \

Balloon

Space ——

> Serous
pericardium

pericardium 3

Fibrous
pericardium
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Pericardiocentesis

e It is a surgical puncture of the pericardial

cavity for the aspiration of fluid, which is Jals Silgedd) paaT Las o oYl A o4
necessary to relieve the pressure of Silgedl) Jods Lie « pericardial cavity]!
accumulated fluid on the heart in case of pericardial cavity J! wesl Jaus daaaill

(pericardial effusion). A needle 1s inserted into

il gle Laiall (ains od Silsed | aaiy

cavit : : : -
4 pericardiocentesis JI ol dilac

the pericardial

the needle
doesn't penetrate the pleura and lungs, but it
penetrates the pericardium
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Pericardial Sinuses:

. ‘ Heumzu
1-Transverse sinus: — Difecdgell Hewsverte

= ]t is a transverse passage ‘lined by the serous
pericardium.

= [t 1s situated between the ascending aorta and
pulmonary trunk in front, and the superior vena
cava, and pulmonary veins behind.

Clinical significance

During cardiac surgery, the transverse pericardial
sinus allows a surgeon to isolate the pulmonary
trunk and ascending aorta, and apply a temporary

ligature or clamp. SUC omd puimon
Uewns,

Supaerior .
vena cava \\_

Ascending-—__ :
aona -

Finger passing
through fransverse
pencardial sinus



2- Oblique Sinus: drected) ollique

= [t 1s a recess of the serous pericardium, lies
behind the left atrium of heart.

» The parietal layer of serous pericardium &
fibrous pericardium separate th 11 nus
from the structures of the posterior




Arterial supply of pericardium:

Fibrous pericardium & parietal laver of the serous
pericardium:

= Pericardiacophrenic artery. — wefned forueic . Aoply
= Pericardial branches of descending thoracic aorta.

Visceral laver of serous pericardium: like cardiac
muscle supplied by coronary arteries.

Nerve supply:

Fibrous & parietal layver of the serous pericardium:
sensory fibers from the phrenic nerve (sensitive to

pain). L gomedic é%’PP‘& |

Visceral layver of serous pericardium: supplied by
autonomic fibers (not sensitive to pain).

Brachial plexus (cut)

Anterior scalene muscie
- - . Phrenic nerve
Tstrb = 3 I\ Right common carotid artery
- AV W Right internal jugular vein
Right vagus nerve V- ? 25 W
W - ht subclavian artery and vein
Trachea. - = N 3y : _ — a‘&)
Esophagus B T \ Right internal thoracic vessels
Thoracic visceral nerves. L7 . z 5 feut)

Thymic fat (seen through

— l pleura)

Right primary bronchus ;‘ ¢ A ; \ — 3 ' ) '\ | Costomediastinal recess

Right superior intercostal vein ~ S

. Sternal angle
Arch of azyges vein b

P for ir |
and intercostal nerve
(cut)

Right pulmonary artery

(cut)
Sympathetic trunk
Azygos vein

~ “Inferior vena cava

Contributions to greater thoracic '-: 1
spianchnic nerve WA

Costal parietal pleura (cut)

Diaphragm
S

Eaophagsel plexus Pulmonary igament (cut)

Mediastinum, Right Lateral View
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Interior of Right Atrium Wiy Pecdere  dl Sl Penkiore B s SUSSNG S
(ﬂ% Rough anterior part, show:
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2- Crista terminalis: Vertical muscular ridge between | - U e
SVC & IVC, separate anterior part from posterior part - anulus ovalis
and represented externally by the sulcus terminalis. 5 '

Céj/bode
3< Musculi Pectinati: Transverse muscular ridges from

crista terminalis to the right auricle.
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& R curicle. —»

appendage o ple R awricle

Ankerior 5W‘fucafop O lasp S0 R AV tn
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L. Mrivm
B- Smooth Posterior part, shows: — g YVluSC,wf w Q‘«o& qeS

1. Openings of: SIV:CyliV:C:& coronaryssinusy —> A“ of thete, repraseut ﬁeoxdgwuﬂ&b Venous Oftune

R L Mnq Jlemlo pldl

2. Interatrial septum which has: fossa ovalis, anulus ovalis

limbus fossa ovalis.

= Fossa ovalis: shallow depression on interatrial
septum.

Ra:é@‘ magrin o ““é’{’@;.“

) ““‘"“%nnulusfovalis: Curved ridge that form upper &
anterior boundaries of fossa ovalis.
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-Guarded by tricuspid valve  \eput déﬁ ot

-In lower anterior part of the right atrium. ess¢,g,2 421, it [ I o N B N Sope
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Interior of Lengtrium

A- Rough anterior part:

= Only its auricle that has musculi

pectinate. cudonon pon b e Abiem Jb
o it le-alfaul‘ide

B- Smooth posterior part shows:

=  Openings of four pulmonary veins (Two
at each side).

C- Mitral opening:
= Guarded by mitral valve.
Admit two fingers.

Left ventricle




Quiz
PA

Which structure(s) compress(es) the posterior | | In a posteroanterior radiograph of the thorax,
surface of the heart during cardiopulmonary the following structures form the left margin

resuscitation? of the heart shadow except which?
a) The body of the sternum (a) Left auricle = lef+ Al appoudege. L7
b) The bodies of the thoracic vertebra (b) Pulmonary trunk L~ [ :
c) The tracheal bifurcation (c) Arch of aorta .~
d) The inferior vena cava (d) Left ventricle .~
%Superior vena cavae

Y
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