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Is the part of the trunk extending between
the root of the neck & abdomen
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The superior #horacic aperture, .

. Thoracic
also known as the fhoracic Outlet
outlet;, refers 1o the opening af

the fop of the thoracic covity Openings of the Thorax

Thoracic outlet

It is an opening between chest cavity and the root of the neck .
Boundaries :
Anteriorly: superior border of the manubrium sterni
Posteriorly : first thoracic vertebra
Laterally : medial borders of the first ribs and their costal cartilages
Structure passing :
( Esophagus , trachea and many vessels and nerves.)

[ Superior Thoracic Aperture |

Inferior thoracic aperture

e The thoracic cavity communicates with the abdomen through a large opening
eBoundaries :

Anteriorly : xiphisternal joint
Posteriorly : 12th thoracic vertebra

Laterally : costal margin o _—
Structure passing :

Manubrium

| esophagus and many large vessels and nerves, through diaphragm foramina )
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| Inferior Thoracic Aperture |




Openings of the Thorax

Central
tendon

Subclavian
artary and vein

Rib I




Expiration

Intercostal muscles

Are arranged in tree layers :

1-External intercostal muscle

> lts(fibres are directed downward and forward
» It extends from the inferior border of the rib above Mborder of the rib below .

2-Internal intercostal muscle
ltsfibresiare directed downward and backward |W'6r0091'a| Nerves
It extends from the subcostal groove of the rib above to the- border of the rib below

Responsible for Expiration -
3-Innermost intercostal muscle

4-Subcostal muscle

5-Transverseus thoracis muscles

Nerve Supply L o e
Intercostal nerves

Action :

Respiration

Strengthen the intercostal spaces
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Internal
intercostals

P E .

Transversus
thoracis

Diaphragm
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| Origin From
Origin Frem  the posterion
the anterion




Dem shaped.  Diaphragm

It is a thin muscular and tendinous septum that separates the chest cavity

above from the abdominal cavity below.
Nerve Supply : Motor nerve supply:' The right and left phrenic nerves (C3,

4, 3). Diaphiragm Descend from the nech ( corsical region ) then lowering
te the abdemen this is why its newe supply from C 3.4.5

Sematic newe = veluntary mevement
We can contrsl sur breath (we can bold sur breath
whenever we want)

Right crus Left crus




Veice of Africa
Opening of the diaphragm : = £ =

Structures passing through it

Vena Caval 8th thoracic vertebra It transmits the inferior vena cava and terminal
branches of the right phrenic nerve.

Oesophageal 10t thoracic vertebra oesophagus, the right and left vagus nerves

(Oesophagus)opening T | Cranialnore [ —

Aortic 12th thoracic vertebra aorta, the thoracic duct, and the azygos vein. ")

tendon attachment \

\ein In fhe
Lympby
= thoracic wall

Caval

hiatus Oesophageal

hiatus

Entra note : The blssd was = | ‘l | & Aortic hiatus
heart: ta the tissue by the
Asrta (exygenated blssd )
then the (De-exygenated
blosd) witl go back to the
s ( by helping o some
lymph, nedes)



Xiphoid process Sternum

Inferior vena cava

in caval opening Central tendon

of diaphragm

Impression for liver

Esophagus in

Medial arcuate esophageal hiatus

ligament

Impression
for stomach

Median arcuate
ligament crossing
aorta

Lateral arcuate ligament

Quadratus lumborum

12th rib (cut)

Right crus Psoas major (cut)

Left crus

(a) Inferior view



Function of the diaphragm

1. Respiration
2. Muscle of abdominal straining: The contraction of the diaphragm is raising the intra-

abdominal pressure
3. Weight-lifting muscle: PWW%@WW‘%@M
4- Thoracoabdominal pump: Pump for blood and lymph /me T the abdomen & the therax
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Intercostal nerves Mixed newe

Q It is a ventral ramus of thoracic nerves

Q There are 11 nerves on each side e have 11 infercsstal space

O The last one called subcostal nerve

Function of intercostal nerves

v'_Sensory : skin — parietal layer of(pleura and peritoneum)

v Motor: muscles of anterior thoracic & abdominal walls.

v Postganglionic sympathetic: blood vessels, sweat glands.
Sympathetic
du'/t(,é(,&n' ) 5 (W

from the
{horacolumbar
regisn,
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Blood supply of thoracic wall

118 19 1l are Means Arferies av|\d veins

lhating anterionly |

Anterior wall Posterior wall

> : =
11 on each side,

2 in each space. One in each space.
Upper 6|from internal thoracic artery. from superior intercostal artery.

7,8,9|from musculophrenic artery rom descending thoracic aorta. -
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Costocervical trunk

Subclavian artery

|
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Posterior intercostal artery

a

Collateral branch of posterior

gy Lo

intercostal artery

Anterior perforating

.
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Anterior intercostal artery

Superior epigastric artery




0 It bounded by thoracic cage ,diaphragm. / \L
O It contains two pleural cavities containing lungs and mediastinum

Cssphagus.
habia




Mediastinum

It is the septum between the two pleural cavities.
Boundaries : Mediastrum
Superior: Thoracic outlet
Inferior: Diaphragm
Anterior: Sternum
Posterior: Vertebral column

A p— Superior —

mediastinum

Anterior
mediastinum —

Inferior —
mediastinum

Right pleural cavity

Posterior mediastinum
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Subdivisions:

Division : Because the vertebral column is curved
An imaginary line from sternal angle to lower border of 4th thoracic vertebra divide
mediastinum into :
Superior mediastinum above the line and inferior mediastinum below the line.
Inferior mediastinum divided into :

Clavicle

Anteri
Middle mediastinum contains heart and pericardium i

Mediastinum /
(
Anterior mediastinum in front middle mediastinum

Posterior mediastinum behind middle mediastinum Middle

Sternum N Mediastinum

Posterior
Mediastinum

DR.AHMED SALMAN
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Posterior mediastinum

17




Superior Mediastinum - contents

Brachiocephalic Left brachiocephallc RIgHt vagus nenve —— | 1
aﬂﬂfy ve'n A \
Superior vena Archofaorta  Vegel cardacbranches =={ 1L ST iNll Vagal Cardiac branches
Cava Superficial cardiac plexus
T VA vertebral — R
level Superior vena cava
Left main
Pulmonary trunk
] bronchus

Right main bronchus Puimonary trunk



We also have external ugular nerve e

Vein of the head and the neck : internal jugular vein

Vein of the upper limb : subclavian vein
Right internal jugular vein joins right subclavian vein to form right
U, brachiocephalic vein Superior

Left internal jugular vein joins left subclavian vein to form left
brachiocephalic vein
Right brachiocephalic vein jioins left brachiocephalic vein to form superior

VE€na Cava

External Internal
jugular vein i i
jugular ve jugular vein
Anterior Trachea
jugular vein

(windpipe)

Brachiocephalic
vein

- 0} - < 7

_ = "
Subclavian/,\)
vein /

Superior vena cava



Supply ftead +

Arch of Aorta

)

- Brachiocephalic Artery
(on Right)

Right common carotid

Left(common)carotid

_—

Right Subclavian

Rt. Internal carotid

Rt. External carotid

Left Subclavian

/ Divide

Supply Head + neck Supply upper M

Lt. Internal Lt. External

carotid carotid

Lateral Medial

Supply the face Because it supply

stull ( Brain)



Bl Arch of aorta
] Subclavian arteries

] Common carotid arteries




Left
Brachiocephalic
Vein

f

- — — | —

Left IUV

1| Aortic Arch
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Left
Subclavian
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Superior
Vena Cava

Pulmonary
Artery

Pulmonary
Vein

______________ Mitral
Valve
Pulmonary \.Ae=" 0 (@R EEEANS Bileft \ -\ Aortic
uVrrz;lvne Yo Valve
Tricuspid =
Valve

Inferior Vena Cava
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“»*Muscular pump that propels blood to various parts of the body. E

“»Lies within the pericardium in the middle mediastinum.

#1/3 of the heart lies to the right & 2/3 to the left of the median plane.

“»The walls of the heart are composed of ' three layers from outside :
1- Epicardium

2- Myocardium which is the cardiac muscle

3- Endocardium

DR.AHMED SALMAN 25



facilatel the
purmping sf heart

Per|card|a| cavity ) / ;
Endocardium ——— \

Fibrous pericardium

Myocardium —+——

2.

Parietal layer of serous
pericardium

fuw%eﬁ&mpe/ucmdcwn

Epicardium (viceral layer
] of serous pericardium)

Cwm%e/wa/uf

P
v (DR AHMED SALMAN_
. -



Pericardium

»The pericardium is a fibroserous sac surrounding the heart and the
roots of the great vessels.

Its function is to :-
1-Restrict excessive movements of the heart.
2-Serve as a lubricated container in which the different parts of the heart

can contract.

DR.AHMED SALMAN 27



The Heart Wall

Parietal pericardium

Visceral pericardium

Pericardium

Pericardial cavity

It is thin transparent double
layered sac that lies within the
fibrous pericardium.

-It is outer sac of pericardium.
- It is firmly attached to the
diaphragm.

It is the space between the 2
layers of serous pericardium.

: s : . . forms its outer coverin
Contains a thin fllm of fluid pericardium g
that acts as a lubricant for

movements of the heart

lines the inner surface

T - Adheres to the heart and

DR.AHMED SALMAN




SSS——c [T VT

. Fibrous pericardium

Parietal pericardium

Pericardial cavity

S

_ APericardium surrounds heart

Pericardial cavity
filled with fluid

— e Epicardium

\

Heart

Two layers
of pericardium

DR.AHMED SALMAN



Cardiac tamponade

When fluid in the pericardium (the sac
around the heart) builds up, resulting in
compression of the heart

DR.AHMED SALMAN
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Initial Condition Initial Condition

Anterior view Anterior cut-away view

Resulting Cardiac Tamponade
Anterior cut-away view

Pericardium Cut edge of the pericardium The pericardial sac fills
covering the heart surrounding the heart with fiuid causing severe
compression of the heart



External morphology of the heart

Base : Located posteriorly , it is formed mainly by the left atrium

Apex: Formed by the left ventricle.
It lies at the fifth left intercostal space, 3.5 inch (9 cm) from the midline.
Two surfaces ( anterior or sternocostal and inferior or diaphragmatic).

Four borders :

DR.AHMED SALMAN 31



A diagrammatic view of

the posterior surface of Aortic arch
the heart
Right pulmonary
Left pulmonary veins v artery
Superior vena cava
Great cardac vein
Fat in coronary
sulcus Right pulmonary veins

(superior and inferior)

Coronary sinus

Inferior vena cava
Anterior interventricular sulcu
Anterior interventriculer branch .
of keh coronry antery rostarior’
interventricular

sulcus

© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com

Posterior surface

©2011 Pearson Education, Inc.

DR.AHMED SALMAN 32



Borders of the H

REED ONLY

These borders are important to recognize

when examining a radiograph of the
heart.

Dr.Amjad Shatart

Left pulmonary artery——

Left pulmonary veins

The right
border is
formed by
the right
atrium;

The lower border

is formed mainly . /
by the right
ventricle but also
by the :ght/
atrium;

Aortic arch

A

-

The left border, by

the left auricle; and
below, by th
ventricl

TR
the apex is
— formed by
the left
ventricle.

T




Superior
Vena Cava ™.

Heart Chambers

v'éC)@] Pulmonary
The Heart composed of 4 chambers :-

Receiving chambers (Atria ) | N

Right Atrium (@ U T
Left Atrium Pumonary
Tricij/slpid o]

Discharging chambers (Ventricles)
Right Ventricles

Left Ventr|C|eS Inferior Vena Cava

“Pericardium




Heart Chambers

allows blood o cross the atrium
The heart has four chambers two atria and two ventricles :
1-Right atrium : It has dUYIV\@ fefol d6V6|OVVV\6Vﬂ'
-Smooth posterior part and Rough anterior part .

Septal wall : which separates the right atrium from the left atrium
it contains fossa ovalis which was the site of the foramen ovale in the fetus.

l

Affer the delivery of the baby this foramen wil close - if
it doesnt tihat wil lead on fhe defect between the right and
left atrium or defect between the right and left ventricle

Pocterior wal Anterior wal



= The wain function for it = is collection

Openings into the right atrium: of e Venus bood from all te body
»S.V.C. : It returns the blood to the heart from the upper half of the body.

»I.V.C. : It returns the blood to the heart from the lower half of the body.
»The coronary sinus : it drains most of the blood from the heart.

»Right atrioventricular orifice which is guarded by Tricuspid valve.

To transfer the

DIASTOLE

blood from fhe m——

rignt atrium  into T
fhe rignt o
ventricle

.& DR.AHMED SALMAN



Receive Plood from fhe atrium

Right tricl
S EEE and pumping it 1o the arfery

It has

»Smooth outflow part called infundibulum leads into the pulmonary artery .
»Rough inflow part ,

»Communication of Right ventricle

With Right atrium and pulmonary artery

Pulmonary Artery <—




Left atrium H's smooth (mainly)

Opening of the left atrium

1-The four pulmonary veins

2-The left atrioventricular orifice is guarded by mitral valve

DIASTOLE

To franster
the blood from
the left afrium

info fhe left

ventricle

DR.AHMED SALMAN



Interventricular sulcus Left
J ventricle

.

Left ventricle ventricle
The thickness of its wall is 3:1 that of the left ventricle
It has :-

Because it's pump the heart all over the bo

2

Rough Inflow rough part: () Pat In anterior

Outflow smooth part or the vestibule: leads into the ascending aorta.

- - - - ) Left common
Communication of Right ventricle Right common caroud attery
Left Atrium and Aorta ¢

Right
subclavian
artery

Left
subclavian
artery

Brachiocephalic
artery

DR.AHMED SALMAN
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L eft Ventricle




DIASTOLE SYSTOLE

2. Semilunar valves

+ Pulmonary valve b Aortic valve
Between right Between left
ventricle and ventricle
pulmonary artery and Aortic artery

DR.AHMED SALMAN




Heart Valves and the Fibrous Skeleton (dense CT)

Pulmonary valve
Aortic valve

Area of cutaway

Mitral valve

Myocardium

Tricuspid valve \\““ oy

\ \Q\Qa\\\

i J
//
Tricuspid
(right atrioventricular)
valve

Mitral
(left atrioventricular)
valve

Aortic
valve

Pulmonary
valve

skeleton

Antericos




Abnormal

REED ONLY Clinical Anatomy cusp

Cusp| |Valve
Incompetent valve leads to regurgitation of blood tightly
Stenosis of the valve leads to heart over load

Blood
leaks back
through
valve

closed

N

NORMAL AORTIC VALVE AORTIC VALVE STENOSIS

OPEN OPEN

Normal Incompetent




Blood Supply of the heart

Venous
Veln

coronary === coronary i_

Open in e
rignt atrium




Left main
coronary artery

Aorta

Right Left
coronary circumflex
artery branch
Right l Left anterior
margina descending
branch

branch




Right coronary Left coronary
- ‘ £ tori e o " \ei ‘ ’ tori e o 4

ascending aorta ascending aorta
Important branches : Important branches :
1-Posterior interventricular artery it gives
2- SA node branch 1-Anterior interventricular artery

2-Circumflex

It fhe coronary arfery get fhrombosis's it wil lead
Into myocardial nfraction ( death for the muscle )

DR.AHMED SALMAN 46



Superior
vena cava

Left pulmonary
artery

Left pulmonary
veins

M1 Left marginal
M2 arteries

Right marginal
artery (RMA)

| KD1 Diagonal
D2 branches

Right ventricle o \ Left ventricle




ascending

Aorta

Right
coronary
artery

Left
coronary
artery
Circumflex
artery

Left
anterior
descending
artery

DR.AHMED SALMAN

Inferior View of the Heart (“Inferior” because this surface lies on diaphragm)
surface shown rests on the diaphragm.

Aorta Superior vena cava

Left pulmonary artery Right pulmonary artery

Right pulmonary veins
Left pulmonary veins

Auricle of left atrium Right atrium

Left atrium
Inferior vena cava

Coronary sinus

Right coronary artery

(in coronary sulcus)
Posterior interventricular
artery (in posterior
interventricular sulcus)

Left ventricle

Right ventricle

Apex




It the afrium get contraction, the ventricle Must relax tinis
s the responsiiity of the conducting system of the heart

Conducting system of the heart

Responsible for initiation and conduction of cardiac impulses.

Left atrium
Sino-atrial node |, | , '
S Adrio-ventricular node |

s under effect of
AUTONOMIC Nervous System,
the sympatietic and the

porosympatinefic. diision

Irreqular eartbeat : ARKHY THMIA P;H atrium

2 alnd 2.8 e &l
5 (DRI 3 ot [ 1 153 L-_.'
=
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Parts of Conducting system of the he
“*Sinoatrial node ( SA node).
“*Atrioventricular node ( AV node).
“*Atrioventricular bundle ( bundle of His)
“The right branch of AV bundle.

“The left branch of AV bundle.

“The Purkinje fibers.




Pulmonary arteries

— Atrium

Right bundle branch

Left bundle branch




Lungs and Pleura

DR. AHMED SALMAN




It is a serous sac invaginated from its medial side by the lungs.

Two pleural sacs are separated from each other by the mediastinum.
Visceral pleura
Lung

Pleural space

Parietal pleura




-
r
-
.
4
-
-
-
-
.

Visceral pleura

Parietal pleura

. covers the outer
surfaces of the lungs
and extends into the
2. interlobar fissures

Right
horizontal
| fissure

Left oblique
fissure

Right oblique
fissure

The
pleura

Lines the thoracic wall,

g

covers the diaphragm 2.

and lateral aspect of the
mediastinum

Contains the pleural fluid,
permits the two layers to
move on each other with the
@inimum of frictioﬂ



Intercostal
Lung muscle

Lung

Pleural sac

Parietal

Intercostal
pleura

muscles

Visceral
pleura

Pleural cavity

Diaphragm

Chest wall
(rib cage, sternum, thoracic vertebrae,
connective tissue, intercostal muscles)



Nerve supply of pleura

Parietal Pleura Visceral Pleura
'somatic nerves

Supplied by

Supplied by visceral nerves
(Intercostal nerves) h

It is sensitive to pain, temperature, It is sensitive
touch, and pressure to stretch
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Compreed J@ When tre fuid enfer , e ings vil

/ be compressed, so there Is o
Nl @LM ehough space for the air 1o enter it
The pleural cavity may be distended by one of the following: Q\m
Fluid -------------- Pleural effusion {hydrothorax]}. ,’7
Air --------- - Pneumothorax .
Blood ------------- Haemothorax.
Pus ----------—---- pyothorax.
Lymph ----------- Chylothorax.

DR. AHMED SALMAN

)y of patient with hydrothoral




Trachea

V74

Larynx
Tracheal
Cartilages
Right Lung
Left Lung
Carina
It is cartilaginous and membranous tube conducting Right Left
air from larynx to the lungs Bronchus Bronchus

Bifurcati :
Beginning : At the level 6th cervical vertebra O'f %:;?h'eoan ~Bronchioles

End : At the level of the sternal angle (opposite the disc between the fourth and fifth

thoracic vertebrae).
On the 2 coastal or the
The trachea is divided into right and left principal (main) bronchi fourth Hhoracic vertebra

The trachea is kept patent by the presence of U-shaped bars (rings) of hyaline cartilage
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Deoxygenated blood
from pulmonary artery

capillary

DR. AHMED SALMAN
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Right principal bronchus Left principal bronchus

Shorter Longer
wider Narrower
more vertical More horizontal
Inhalation of foreign bodies into the lower Less common

respiratory tract is common, especially in children




It is the essential organs of respiration.
Each lung is conical, covered with visceral pleura

Each has an apex, base, 3 borders {anterlor posterlor & inferior} and 2 surfaces
(costal & medial). |




Base : is a concave and related to the diaphragm

Costal Surface :is convex related to ribs and costal cartilages

Mediastinal surface : is concave is related to mediastinum and contains the hilum
Anterior border : is thin and overlaps the heart .It has cardiac notch on the left side
Posterior border : is thick and lies beside the vertebral column




Hilum
It is the group of structures that enter or leave the lung through the hilum

Contents :

v'Bronchus

v'Pulmonary artery

v'Superior pulmonary vein

v Inferior pulmonary vein
v'Vessels ,nerves and lymphatics

Right Lung

LI\




Difference between right and left lung

Right lung left lung
Larger Smaller %CCUM\R O&Jd/\t ‘I\Q(Dd
Has two fissures oblique and horizontal Has oblique fissures only
fissures
Has three lobes ,upper , middle and lower Has two lobes ,upper and lower lobes
lobes
Shorter %CCOW OQ J4\Q \i\)(’)\. | Taller

Left

I:l Superior lobe
. Inferior lobe

Middle lobe

Hilum Right

horizontal
fissure

Horizontal
fissure

Left oblique
fissure

Oblique
fissure

Left lower
lobe
25 ‘a'

Right oblique
fissure




Blood Supply of the Lungs
The bronchi, the connective tissue of the lung, and the visceral pleura receive their blood
supply from the bronchial arteries, which are branches of the descending aorta.
The bronchial veins drain into the azygos and hemiazygos veins.







