


Supenor thoracic aperture

Thoracic cage is an osteo- Vettral colamn
cartilagenous conical cage

which has a narrow Inlet & a e cay
wide outlet ?

Boundaries of thoracic cage

Ant: Sternum, Costal
cartilages and ribs.

Post: Thoracic vertebrae and
ribs.

Lat: Ribs.
« Thoracic Inlet (or outlet)

Ant: Upper border of
manubrium sterni.

Post: 1stthoracic vertebra.

On each side: 1strib & 1st
costal cartilage.

It is sloping downwards &
forward.

Mediastinum

Left pleural cavity

Manubrium of ste

Sternal angle

Body of sterr

Ribs

Xiphoid proces
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Subclavian
anery and vein

Rib 1l

Trachea

Internal
jugular vein

Rib |
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Articulation between Thoracic

Joint capsule

Superior
costotransverse ligament

Rib .
Disc

Intra-articular
ligament
Vertebra

e

cavities

costotransvet se

.
----
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Typical thoracic vertebra

Spine

Lateral

RO articular process

Lamina

Transverse

Pprocess Transverse process Large upper demifacet
: Superior articular
Pedicle p Circular facet \(,(')
, process B Body
Vertebral Body (3
foramen (Heart shaped) Spine 5 Small lower demifacet

Inferior vertebral notch

Inferior articular process

Superior
surface



Atypical (Non typical )
thoracic vertebrae.
1st, 10t 11t and 12t
e T1:
Has a complete facet.

One very small inferior
demifacet.

Spine nearly horizontal

Has costal facet In
transverse process for
the tubercle of first rib.

It has a small body,
looks like a cervical
vertebra.

1st Thoracic
Vertebra

rtebrae (1%, 10%, 1% & 12%)

Transverse
et process ' fgu..

Costal facet

T1, right lateral view



« T10

One complete facet tangential with
the upper border

Small costal facet on transverse
Process.

- T11

One complete circular facet away
from upper border.

No costal facet
e T12
Broad body & short, oblong spine.

One complete facet midway
between upper & lower borders.

No costal facet

11, FIgNT 1ateral view

Transverse
process
\ ;

'''' St

Costal facet

irticular facet

T9, T10, T11 and T12,
right lateral view



Ribs

Classification of ribs according to their attachments to
the sternum:

- There are twelve ribs on each side classified as:

A: Trueribs --------- Upper seven ribs (their anterior end is
attached to the sternum).
B: Falseribs --------- Lower three ribs (they are not

attached anteriorly to the sternum).

- The lower two ribs are called the floating ribs because
they are free anteriorly.

Classification of ribs according to their structure:
A: Typical ----------- 3" - 9th ribs.

B: Atypical ---------- 1st, 2nd 10th, 11t and 12 ribs. (first
two and last 3) ribs)




* Ribs
12 pairs, all are attached

posteriorly to thoracic
vertebrae.

True: upper 7 pairs.
False: 8th,9th &10™ pairs
Floating ribs: 11th & 12t

The ribs from 3dto 9th .~
are called Typical ribs.
Atypical (Non Typical)
are 1st2nd 10th 11th &
12t




Manubriosternal joint
(symphysis)

Fibrocartilaginous joint

‘
——
\
Synavial joint

{two compartments)

)
#. Synovial joint
Xiphisternal joint
(symphysis)
\'/
Interchondral joints - ‘
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Ribs articulate with vertebrae behind and are
oriented DOWNYWARD when they go anterior

Superior facet

Crest of head
Inferior facet

(hematopoietic tissue)

\—# ‘ Bone marrow

: L . Costal
Site of In each costal groove,
articulation _ /J\Extemalsurface QrOOVE " there are neurovascular
with costal bundles that run along the
. Internal surface
cartilage Sth b groove

| (A) Posterior views (B)




Typical rib

Small upper demifacet
Head =_¢rest of the head \‘} \
Large lower demifacet —

Tubercle

:

;

"

1

]

-
Non articular part{
Articular part -
:

1

:

1

|

|

1

|

Superior border (blunt)
e L Costal groove
gt & X ‘JQ: :\? e

- “~Angle
Anterior end (concave) Inferior border (sharp)



 15trib
Shortest C- Shaped
Ant end: cup shape. i
Post end: It has Head, neck
and tubercle.

Grooves for:
subclavian vein

T subclavian artery

1strib

Head “~—Tubercle

Head: One facet Phie i

Surfaces: Sup. & Inferior =

Borders: Outer (lateral) & <2

Inner (media).
« 2" yib =\

Twice the length of 15t

Head has 2 facet ,, 5,

Surfaces of shaft are in . f\\\\§

between that of 15t & typical g

Tubercle

C. Superior View



First rib

1. Neck
2. Tubercle

3. Area for attachment of
serratus anterior

4. Costal cartilage
5. Groove for subclavian vein

6. Scalene tubercle (attachment
of anterior scalene)

7. Groove for subclavian artery

8. Area for attachment of middle —

scalene

9. Head with articular fac et



« 3 parts: Manubrium, Body * Sternum
Xiphoid process.

Clavicular Jugular (suprasternal) notch

+ Manubrium: Lies opposite
T3,4. Body: T5toT8

e Xiphoid T9

Costal notches:
2nd

Body of sternum

Transverse
=™ "thoracic plane 3rd

Transverse

)‘\) ’m“ = ridge

“f i
= il

\ \-\.\\.‘”‘: L 2 Xiphisternal
W Z2g Joint

Posterior

1st cos'
cartila

Xiphoid process

A. Lateral View

A. Anterior View






Intercostal Spaces

It contains:

1- Intercostal muscles.
2- Intercostal nerves.

3- Intercostal arteries.
4- Intercostal veins.




Intercostal muscles

|. Outer layer ----- External intercostal muscle

. Intermediate layer ----- Internal intercostal
muscle

Ill. Inner layer ----- Transversus thoracis group,

subdivided into:
1. Innermost inter-costalis
2. Sterno-costalis
3. Sub-costalis




* Intercostal Spaces

There are 9 anterior and
11 posterior

Each space contains:

1- Intercostal muscles:
(External, Internal and
transversus thoracicus)

2- An _Intercostal nerve.
3- Intercostal vessels:
a. Intercostal arteries
(Anterior & Posterior)
b. Intercostal veins
(Anterior & Posterior).

Ventral primary ramus (intercostal nerve) Dorsal primary Dorsal branch Posterior
ramus of posterior intercostal
‘ intercostal artery ~ artery

Internal intercostal
membrane

External intercostal N
muscle

Internal mtercostai\
muscle

Lateral cutaneous~_| |
branch \

[nnermost intercostal

muscle

Anterior
Transverse thoracic gcutanheous)
muscle ranc

External intercostal
membrane

Stemum  Perforaing  Internal Anterior
(cutaneous)  thoracic intercostal
branch arery artery



EXTERNAL INTERCOSTAL

Origin: From the lower \
border of the rib above

Insertion: Into outer lip of
upper border of rib below

Fibers are directed from
above downward and
forwards

Beqins from post. end of
Intercostal space close to the
tubercle of the rib.

Ends at the costochondral
junction where it is
replaced by external or
anterior Intercostal
membrane.

It elevates the rib during
Inspiration




INTERNAL INTERCOSTAL

Origin: Floor of costal
groove

Insertion: Inner lip of upper
border of rib below

Fibers are directed from
above downwards &
backward

Beqgins from anterior end of
space close to the sternum.

Ends at the angle of the rib,
where it is replaced by post.
Or internal Intercostal
membrane.

Action: Depresses the rib
downwards during
expiration

skin _ ‘
superficial fascia serratus anterior pleural cavity (space)

Z

<o
-

- Jil~ lung
1/

intercostal vein
— intercostal artery
76 _| intercostal nerve

I'1S

of 3 parts; |
ostal (6)



Transversus thoracis group
Arrangements and extension of the muscles

Anterior intercostal
membrane -

External
intercostal

Sternocostalis

Internal //

intercostal—#4 Innermost

intercostalis

Q
\ Subcostalis
‘%‘
AN
ON
NN o
NI
tllt\‘*'-“— : .
eSS
Posterior intercostal Intercostal
membrane

ncrveoe



Transversus thoracis muscle
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A Posterior ramus of spinal nerve Postenor intercostal antery and vein

Lateral branches of ——
intercostal nerve \
and vessels

Internal thoracic artery
and vein

Antenor cutaneous
branch of
intercostal nerve

Collateral branches of
intercostal nerve and vessels

Anterior perforating
branches of
Anterior intercostal artery and vein intercostal vessels
B
Serratus anterior muscle ——1-

External intercostal muscle
Internal intercostal muscle —
Intercostal artery

Innarmost intercostal muscle Intercostal nerve

Skin | Collateral branches

Superficial fascia ———-

\!Ei — Endothoracic fascia
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« Sternocostalis

4 to 5 slips which arise from
Inner surface of lower part of
body of sternum and costal
cartilages

Inserted into inner surface of
costal cartilages from 2 to 6.

« Subcostalis muscle
Thin bands of muscle fibers.
Mainly in lower 6 spaces.
Only in post. part of spaces.

Origin: Inner surface & lower
border of rib above.

Insertion: Upper border of
2nd or 3 rib below.

Scalenus anterior

Sternohyoid

Sternothyroid

| PN

Subclavian artery

Brachiocephalic vein

Internal thoracic vein
and artery

2nd and 3rd
intercostal nerves

Internal intercostal

Transversus thoracis

Transverse abdominal



From sharp edge of rib above - downwards/forwards to rounded
edge of rib below, from superior costotransverse ligament
posteriorly to costochondral junction anteriorly. Then anterior
intercostal membrane beyond this

| Internal intercostals |
From costal groove above -~ downwards/backwards to upper border

of rib below, from sternal edge to angle of rib. The posterior
intercostal membrane beyond this

| Transversus thoracis!

At back: Subcostals. In lower chest. Wider below
At side: Innermost intercostals. Extend for more than one space
At front: Transversus thoracis (previously Sternocostalis)

from lower sternum to costal cartilages 2-6




Intercostal Arteries

Intercostal Arteries:
1- Anterior Intercostal Arteries.
2- Posterior Intercostal Arteries.



Anterior Intercostal

Arteries

Each anterior intercostal space
contains two anterior
intercostal arteries (except in
the lower two inter-costal
spaces).

a. The upper 6 pairs arise from
the internal thoracic artery.

b. The 7th, 8th, and 9t pairs
arise from the musculo-
phrenic artery.

Subclavian
artery

)

)  Internal

Aoracic artery

Anterior
intercostal
arteries

Superlo
epigasteric
artery

M usculophrenic
artery




Internal thoracic (mammary)

artervs

Origin: From the first

part of the subclavian

artery.

Termination: opposite
the sixth intercostal
space by dividing into
superior epigastric
and musculo-phrenic
arteries.

Internal
thoracic artery

)

Perforating
branches

s ’h
=1,

epigasteric artery

Musculophrenic
artery

Subclavian artery

Pericardiacophrenic
A\~

artery

Anterior
intercostal arteries

V\
Superior !



Branches:

1. Pericardial branches.
2. Pericardiaco-phrenic ar _
3. Mediastinal branches. s <2 \

4. Sternal branches. =

5. Perforating branches

for the mammary gland.
6. Anterior intercostal Superior
arteries (upper 6 spaces).
/. Superior epigastric Musculopheni

artery
artery.
Q MNiicciilo-nhrenic arterv

Subclavian artery

Internal
thoracic artery

Pericardiacophrenic
artery

Anterior
intercostal arteries




Internal thoracic (mammary) vein

- It is formed by the

union of the two venae
comitantes of the inniﬁlate
internal thoracic artery ven

behind the third costal Tnternal—1

thoracic vein)

Third costal
cartilage

cartilage.

- It ascends close to the
artery to terminate in
the corresponding
innominate vein.

1

Venae comitantes of the
internal thoracic artery



Posterior Intercostal Arteries

Costocervical trunk

- Each posterior intercostal space Subclavian arte

contains one posterior intercostal intercostal artery
artery which runs in the costal
groove .

- Each artery gives a collateral
branch

which runs over the upper border of
the rib below.

*The upper two posterior intercostal Deseending

thoracic

arteries ->superior intercostal gorta
artery (from the costo-cervical
trunk) = 2" part of subclavian

artery.
* From 3 - 11 posterior intercostal

arteries and subcostal artery -

Posterior

intercostal

arteries
3-11)

T
Subcostal artery




e Anterior Intercostal
arteries

2 small arteries In each
of the 9 spaces.

The upper 6 from
internal mammary artery

The lower 3 from
musculo-phrenic artery

NB. Internal mammary
or internal thoracic artery
IS a branch from1st part
of subclavian artery g

Origin of the anterior
intercostal arteries



e Posterior Intercostal
arteries

e One In each ofthe 11
spaces

« 1st& 2nd grise from
superior Intercostal

artery of costocervical
trunk of 2" part of
subclavian artery

* The lower 9 arteries &
subcostal artery arise
from descending
thoracic aorta.

Subclavian artery
(2nd part).

.‘,<”Coato-cervicul
‘ trunk.

Superior intercos
artery.

o= uet— Thoracic
aorta.

. - 0)
‘-'-'-i-L'.' VAW i B
e Io:l"‘a.l seossrEOEe

Origin of the posterior
intercostal arteries



* In each space the
posterior Intercostal
artery and its
collateral branch
anastomose with the
2 anterior Intercostal
arteries

Posterior intercostal artery Y Thornele

sorta,
Collateral branch.,

‘ f
astonoeis, Wy

‘:}
”‘

|

o anterior
intercoatal arteries,

Internal
thoracie
artory,




Anterior Intercostal veins H
| hest wall 3

2 In each space. R, g
oth 8t & 7" join the venae e : s
commitantes of musculo- internal mammaq:.- :
phrenic artery ery | — 5
6,5 & 4" join venae fl
commitantes of internal 4 5
=

mammary artery
3rd,2nd &1stjoin internal

mammary vein b
Internal mammary vein . musculophrenic
drains into innominate . artery

(Brachiocephalic vein) 97

2 vena comitantes



Posterior Intercostal veins
One in each of the 11 spaces.
On the right:
1st drains into Rt. Innominate v.

2nd 3rd & sometimes the 4™ unite to
form Rt. Superior Intercostal vein (B)

which drains into azygos vein.

From 5t to 11t & subcostal veins
drain into azygos vein ©.

On the L eft:
1stdrains into Lt. innominate V.

2nd 3r1d& sometimes the 4% join to form

Lt. Superior Intercostal vein which
drains into Lt innominate vein.
5th gth, 7th & 8t form superior
hemiazygos vein to azygos vein

oth 10th. 11t &Subcostal form inferior

hemiazygos vein to azygos vein.

(©).

%
S
~J

9
10

11 .

12V
subcostal veinl
M ascending
C) lumbanr

right renal vei'n

superiOI. .. B
hemiazygos
. D |

E:
{nferior

hemiazygos

|
& subcostal

ascending
lumbar



Intercostal Nerves

They are the anterior
primary rami of spinal
thoracic nerves fromT1
to T11

T3 toT6 are Typical
12 Is called Subcostal

The remaining nerves
are called atypical
(non-typical)

Each nerve runs in the
Intercostal space
Inferior to the
Intercostal vessels

Jbcostal
uscle

Internal intercostal [ '\
Innermost  membrane
intercostal
muscle

| Cavity of
costovertebral

e /Anterior
longitudinal
S ligament

N e joint
Z: f H \Intra articular
/\ ligament
X l L1l D

™ Radiate

'//

ligament

sterior ‘
ercostal vein | ~~ Rani
dartery communicantes
|
dernal /\ | Sympathetic
ercostal —_ LIRS ti trunk
o \ ;
. \
temal il Sympathetic
erostal—" | M| ganglion
uscl
e Collateral nerve
nermost and vessels
ercostal
O ™ Costal groove
uscle



Azygos Vein
Connects IVC with SVC

Beqgins in abdomen from
back of IVC at level of L2

Enters thorax through Aortic
opening of diaphragm on Rt.
side of thoracic duct & aorta.

In post. Mediastinum it
passes behind Rt. Border of
esophagus & root of rt. Lung

In sup. Mediastinum (L4) it
crosses above the root of rt.
lung

Enters the middle of the back
of the SVC.










\)

A

Pleural
effusion

Oth rib
Externa\

intercostal
muscle

Infernal
Intercostal
muscle

o TR 4 M o
AN A

Fluid in pleural
cavity

Parietal pleura

Ohib—"1" !;

" Digohvag

Technique for thoracocentesis
(in midaxillary line)

Intercostal nerve



CHEST TUBE INSERTION PROCEDURE
The distal end of the chest tube is clamped and, using the clamp as a guide, inserted
into the incisional site [ above). At this time, the patient should be encouraged to take
a deep breath; this will displace the diaphragm downward, minimizing the risk of its
injury. The clamp i removed and the tube is then advanced into the pleural space and
directed anteriorly or posteriorly depending on the material being drained (F above).

Return to Main Menu




Scalene
muscles

Subclavian artery |\
Median nerve

Clavicle \
Ulnar _
nerve se
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