The Thoracic Wall:
Bony Thoracic Cage .



e Structure:
Skin - Fascia -~ Muscle - Bone
Blood vessels & Nerves

[
") Mcuom [ Supraclavicular nerves
. 4

(C3 and C4)

1. Protection of thoracic e B / o e

IViscem. . .‘ = '- S | | Cephalic vein

2. Provides the mechanical e = 1  ae
function of breathing. e

¥ Anterior and posterior
Anterior branches of ; e o / 5 branches of lateral
lateral cutaneous : f i / i P cutaneous nerves (T3
nerves S 3 y 7 to T5)

Serratus anterior

Anterior cutaneous
nerves




The bony part of thoracic wal
12 pairs of Ribs & CC .

12 Thoracic vertebrae .

- Sternum .




- Flat curved bones with high resilience.
- Form most of the thoracic cage.

2 Types:

According to there relation to sternu
1. True (17 - 7") vertebra - Sternal.

(8" — 10")vertebra - Chondral
3. Floating : (11" & 12").

According to there relation to vertebra

(3-9)
Atypical ribs: (1-210-11 12)




The post end is higher than ant
end. Most ribs run
Downwards , CC run ug

1. Head:wedge-shaped with
rticular facets, crest in bet
en.

2. Neck: connects the head
the tubercle. 8 W
3. Tubercle:articular smoo o || =)
non-articular rough parts. |

4. Shaft (Body):angle &
costal groove.

riferior costal facet




3" - 9" ribs are considered typical

1. Articular facetsfor body of its o
vertebra, and one above it .

2. Tubercle of Head Articulate witl
tip of TP of its own vertebra.
3. Neck: Between head and tubercle

4. Angle: Between Post 7z of rib is

cylindrical, Ant’4 is flattened ,he
upper, lower border.

5. Costal groove:lower aspect of |
o r smace Serratus anteror muscle
6. Shaft : Outer surface is conve JNEG_—_G_:G:

covered by muscles, inner surfa
concave covered by pleura.

.......




- Ribs and costal cartilage
increase in length 1-7. ]

Rj'b is the Right pleural cavity . Left L ||1I cavity
Transverse diameter of thorax &

increase 1-8. Rib 9 is most
oblique

 Cartilage of rib10 is lowest
pointwhen palpated from front




* Extrarib arise frony / vertebra, causes pressure on
structures which lie on upper surface of first rib.

 Present in ~1% of people.
 Bony orligamentous band.
« Complications:

Causes pressure on Nerves & ArterieS¥
supplying the upper limb.
Tingling & Numbness Partial
paralysis (Ulnar side of forearm and Tt

Ischemic muscle pain
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Rib Fractures

« Common chest injuriesfniddlie ribs, 5-10

« Mostly in weakest part anterior

to (the angle.

- Present as a Severe localized pa

on coughing-sneezing , laughing).

« Complications:

 Inj. to undedying structures

(lung —spleen-liver).
Pneumothorax(air in pleural ca




Signs of rb fracture

* Localized pain, tenderness .
» Pain worse with palpation.
» Pain worse with coughing, deep breathing .
- Management
Analgesia is essential in treatmenMulti Modal Pain

Control Strategy ).

High concentration of O2.
Positive pressure ventilation.
Non-circumferential splinting.
SSRE.




Flail Chest

« Two or more adjacent ribs fractured in two or more
places.

A segment of the Chest Wall does not have Bony

Continuity with the rest of the thoracic cage.




S/S of flail chest

» Shortness of breath.

- Paradoxical movement with respiration.

* Bruising , swelling.

* Crepitus.

- May not be obvious soon after injury.

« 80%needs ICU admissions, 50%need ETL




Inspiration Expiration
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flip slide

Bulky Dressing for splint of FIi
Chest

®Use Trauma bandage
and Triangular
Bandages to splint ribs.




(G, Sternon: chest bone )

Flat, vertically elongated bone that for
ms the middle anterior part of the thor
acic cage.

3 parts:
:2 inches long

4 inches long




W Shaped 2 inches long

(Handle of dagger)

Lies opposite 3°,4" TV

* Several notches:

Jugular Clavicular Costal
* Manubriosternal Joint:

2° fibro cartilaginous joint

Alphisternal junction

Sternal angle.

Xiphoid process




Sternal Angle

left brachiocephalic vein

Angle of Lewis
Manubrio-sternal joint

Easily palpated

2nd costal cartilage:



Jugular (suprasternal)
notch

Clavicular n_a:rtch

Manubrium

Sternal angle

Costal notches: 2nd ——v

Body
Site of fusion of
sternebrae

Xiphisternal junction

Xiphoid process

T5-T9, costal notches3" - 7"
T9, hyaline cartilage ossified 40y



Clinical points related to sternum

 Stemal Puncture
Specimen of BM can be taken from sternum.
It contain Red bone marrow through life.
It lies Subcutaneously.
Thin layer of cortical bone.
Sternal Splitting Longitudinally in cardiac surgery.
Sternal Fracture Blunt trauma RTA.




Muscles of Thoracic Wall:
Diaphragm, IM’s, Accessory muscles of .
respiration



A Thin Muscular & Tendinous sheet that separates the thoracic
cavity from the abdomen
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 Ongin:

* (Sternal): 2fleshy slips from back of xiphoid process.

» Costal origin:fleshy slips fromInner surfaceof lower 6 ribs &
CC(7-12").
Vertebral origin2 strong muscular crurat3™ bodies of

lumbar Vertebra &IV discs , and 5 actuate lig.
Bodies and IV Discs , of 1-3 lumbar vertebra.

Bodies and IV Discs , of 1-2 lumbar vertebra.

Insertion
Central Tendon
- Innervation
Phrenic nerve
Sensory:Central: phrenic nerve
Lateral: intercostal nerves (T7-T12).




right phrenic nerve

central tendon

right crus

left crus

subcostal nerve

quadratus lumborum muscle

psoas muscle

inferior vena cava

I B
Jr}'-".”,;f,-f L
J il

left phrenic nerve

esophagus

vagi

median arcuate ligament

iy -13!- i[,f.};f RN N

medial arcuate ligament

lateral arcuate ligament

twelfth rib

sympathetic trunk




Right phremic nerve

Right pericardiacophrenic artery

Right vagus narve

Esophagus —__

Central tendon of
diaphragn

Aortic hiatus

Suparior epigasiric artery

-
= muzculophranic artery

Right crus

Abdorminal aorta




vertical columns of muscle bundles Ri:
L1-L3 & Inter Vertebral discs

Forms a sling around esophagus ightphrennene  ervena cac
Li L1 'L2 & IV disc central tendon

|eft phrenic nerve

‘ esophagus

right crus

Medial: L2 body — L1 Trans. P. s
Latefal.' L1 TP —) 12th I'ib ; _ medial arcuale ligament
medial bOI"derS Of il | f . | NN lateral arcuate ligament

median arcuate ligament

crura subcostal nerve “ 7 /1 “ i ' } weltth ib

quadratus lumborum muscle

sympathetic trun
psoas muscle ympathetic trunk




al merve ——__ L = | T T ! Subcostal nerve (T12)
- r LT

Paoas magor muscla
lichypogastric nerve -

lhichypogastric nenya (L1}

ic-imguina] arve - d 1 , ¥ oL I - lhic-irnguinal narva [L1)

Lateral cutansous

werve of thigh -] i
nerse of 1heg Genitofemoral nerve |

lHacus muscka

Femoral nerve < | | & : Lateral cutaneous
nerva of thigh (L2,1.3)

Gianitofamaoral narve

Famoral nerve (L2 to L)

Obturator nerse

Obturator nerve (L2 to Ld)




| part
Sternal par rolateral gap)

Right costal part
Left costal part

Cantral iendon ] e ] csophagaal malus

Madian arcuale loamen!
p lor psoas major

Anric hatus
L0 s

Antpnor iongiudinal
yarnent
Machal arcuate ioa

ostal triangle
Lateral ancuate ligamani
Inferior view

Lumbar parl

Figure 2.71. Abdominal surface of diaphragm and its attachments. The lleshy stemal, costal, and lumbar onigins of the
diaphragm attach centrally to the trefoil-shaped central tendon, the aponeurotic insertion of the diaphragmatic muscle fibers




2 domes:

Upper border of 5" rib.
Supports Rt. Lung.

Lower border of 5" rib
Supports Lf. Lung.

Central Tendon: Near to front than the
back.

3 leaves
At xiphisternal ,joint T9.

Supports the heart.
Merges with fibrous pericardium.







Frasleriar

ling of right ¢ h ~&




1. Aortic opening: lie in midline At
Aorta, Azygos vein & Thoracic duct.
2. Esophageal opening : 1 inch
to LT At _in sling of right crus

Esophagus & vagus nerves.
Esophageal branches

3. Caval opening: 1 Inch to Rt
At T2, in central tendon.
IVC, & Rt phrenic n Rt side of |VC

between crura

right phrenic nerve inferior vena cava
left phrenic nerve

central tendon

esophagus
right crus
left crus
median arcuate ligament

medial arcuate ligament

|ateral arcuate ligament

subcostal nerve

quadratus lumborum muscle y:r 2

twelfth rib

sympathetic trunk
psoas muscle ympainetc b



|

of thee right crus x'"'-'-- mam o

Ladt bundia 1 1 Bochdalak {hiabus

af the right crus prEurcperiianaalls)




Is an Anatomical Abnormality in which part of the stomach
protrudes through the diaphragm and up into the central chest.

 Sliding HH
« Para esophageal
« Mixed type

Lower Esophageal
Sphincter ™~

Hiaral Hernia - |
1

- After eating or drinking — irritation of vagus n.



L Phrenoesophageal
Ligameant

e —— Longitudinal Muscle \ i
Circular Muscle o . o o : W Diaphragm

L = Diaphragm !
AW rural Fibers | ) Py e,

-

Lower
Esophageaal
Sphincter




Phrenic nerve injury:

» Elevated copula of
diaphragm

« Paradoxical movement wi
respiration.




» Sup epigastric artery.

» Musculo-phrenic artery.

« Lower5 intercostal nerves.

« Subcostal nerve and vessel behind lateral arcuate

lig
 Sympathetic trunk behind medial arcuate lig

» Inf hemi azygos pierce Lt crus
- Lt phrenic pierce muscle of It dome
» Greater and lesser splanchnic nerves




Irritation of Under surface of Diaphragmi3-C4- C5

Lead to shoulder pain due to shared embryologicald
elopment.




3 layers of m. that cover intercostal spaces

From outsideto inside:

1. External intercostal m.:

Extend from till
junction of rib with their costal cartilage.

Runs downward forward toward sternum from
lower border of rib above to upper border of
rib below.

Replaced anteriorly by ant intercostal
membrane .




* 2 Internal intercostal m.:

* Runs downward and backwards from

replaced posteriorly by posterior
intercostal membrane.

* Fibers pass downward and backwards,
from outer lip of costal groove of rib
above, to upper border of rib below.




3. Innermost intercostal &
Transversus Thoracic

lim:
On lateral sides only
« From in front of midaxillary line to

Angle of rib.
* Fibers pass downward and backward
from of cg of rib above, to

upper border of rib below

T Tm sternocostalis:
4-5 slips of muscles
From post. surface of lower % sternum
To 2"-6" costal cartilages Bld. Vessels & nerves run between:

Internal & innermost IMs



External imtercostal muscle Intarcastal narca
Intercostal artary

ritercost Al wein

Internal intercostal muscle \

)

Extarrnal mtercostal membrans
Inmnermoast intercostal muscla i L

Collateral branches External intancostal muscls
scllateral branches




Intercostal muscles are arrangec
in

3 layers like abdominal muscles.
Intercostal groove lie in lower as
ct of inner surface of rib.

So needle and chest tube should S )
be passed to avoid ) < ' ( —
injury of intercostal nerves and & 2 — my n
vessels. ST i s | > &




L LT}

o)

Sarratus antarior minschke

Plawral cavity

Wiscaral pleura

FPariatal plaura
Extermal imtercostal muscle

T Intercostal vein
riternal intercostal muosclks

~——

= Intarcostal EII“I!E-I")I'
nrEnmost iInarcostal muscla

T Intercostal nerve

i ' Collateral branches
Sk ——— . |

Superficial fascia

Lataral branches of
imercostal nerve

and wvessels

Imterrmal thoracic artery
and weain

ArvleErese Curtarvesa s
branch of
ntercostal nerve

_d____><’ :
x""-\.

Collateral branches of —
intercostal rerve and vessels

glb=]
Dranchees of
ntercostal wvessels




Nerve supply of ICMAnterior primi rami of
corresponding IC nerve, and collateral branch.

- Action

» Elevation of ribs in inspiration

» Tension of ICM prevents Ballooning and drawn
inwards in breathing.




Dorsal branch of posterior
Ventral primary ramus of Dorsal primary ramus intercostal artery
intercostal nerve Posterior intercostal artery

Internal intercostal
membrane

_ External
intercostal

Lateral

cutaneous : et J R Lateral
branch ) / LR cutaneous
branch

Sympathetic
trunk

Innermaost intercostal

Internal intercostal

Membrane
Transversus

thoracis

External intercostal

membrane i

intercostal
artery

Internal
Anteriar Anterior thoracic

cutaneous perforating artery
branch branch




Chest Tube Placement

1. 2-1 em transverse
nCmon marked ol
fifth niescostal space |
antenor 1o fud-allary |
g
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Pneumothorax Treatment

indicated to drain the contents of the
pleural space , usually air or blood ,but may include

other contents Tube thoracostomy :
Chest Tube Placement
— £, ~ | 5TH INTERCOSTAL SPACE
Thyrod caniage A [ g ]| ANTERIOR AXILLARY
rachea T \ :jl \1 \ |
S : Lung

) :; Axillary IﬁSsa Pleural space
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Intercostal Neuro Vascular Bundle



Anterior ramus

Costal Groove: Transverse process :l'“

. : f_ # Posterior ramus
Superior costotransverse ligament - Spinal ganglion

Vein

Innermost
intercostal Radiate

ligament of
head of rib

rtery

Subcostal

Internal
intercostal ' ; = X i .
membrane \: s NN 5 o

\ Anterior longitudinal

Nerve

2

= s g — g ] [ || .'-'

Intercostal N z . N v f i r 1
vessels and ; i — g 4 gl |
nerve IEREEERAN T e . ) T ligament

Collateral branches
of intercostal

vessels and nerve Communicating \
branches (rami Splanchnic nerve

Anterior View communicantes)

Sympathetic trunk

Collateral neurovascular bundle: over upper borders of the
ribs



Lateral branches of
intercostal nerve

and vessels

Collateral branches of =
intercostal nerve and vessels

Antenor intercostal artery and wveadin o

Posterior ramus of spinal narsea FPostenor intencostal arnary and waln

Intercostal nerve

-~ Internal thoracic artery
and vein

Aritaenor cutanesous
branch of
niercostal nerve

[ Anterior perforatng
oranches of
ntercostal vesseis

Sarratus antenor musc Pleural cavity

Viscaral pleura

FPariatal plaura

External intercostal muscla

| Intercostal vein

rternal intercostal muscls — 1
T—Intercostal artery
nnanmast Intercostal muscla T | .
1 -~ Intercostal nerve
Skin Collateral branches

Superficial fascia




Each intercostal space:
1 Large post. Inter c. artery

2 small ant. Inter c. Arteries

Post..

& Costocervical trunk
(sup. Inter. A.) 1°,2™ PIA

Ant..

& musculophrenic a.

supreme intercostal artary

Subclavian artery -

Pasterior intercostal artery

Mussilaphrenic artary <

ritermal thoracic anery

Anterior intercostal artery

™ Superior eplgastric arary




Internal mammary artery

+ Arise from 1 part of subclavian
artery in RON.
Supreme

° Descend Vertica]-ly downward’ rteries pathways intercostal a. Left
be:hjnd. lmper 6 CC. }’ ﬁ/ I ::‘ TI?LH‘.IH” a.

Right subclavian
a3, T
y

 1%,cm lateral to lat border of }"f» -
sternum.

- End opposite 6' ICS by dividing

- Superior epigastric artery.

- Musculophrenic artery78",9", [
Spaces.

Branches
* 6 pairs of anterior intercostal
arteries
- Perforating branches to breast
znd’3rd’ 4th,ICS Superior epigastric a.
 Pericardio - phrenic artery.
Pericardium . nleura. diaphraem.




Iinternal thoracic a. & v.

__d_F__:_ﬂ______-d_dAn'terh:r Intercostal
ST . artery

S |nternal intercostal
j:«;l_.fl'l'll._,IEIﬂE-S

Transversus
thoracls m.

Musculophrenic
a.

Superior epigastri
a.




I COTHMTION CArCH R

Right subclavian artary

— [flarmnal Ak ananas

Arch of acrta -

Lateral -
culanecus beanch

FPosternor -
intercostal artery

Anterior
intercostal arte

Arvtancor
cutanesus branch

Intercostal nerve




Each intercostal space:
Large post. inter. vein
2 small ant. inter. veins

Right superior intercostal vein —— 8%

Posterior intercastal vein

AZYQOS VEin Azygos vein
& Hemiazygos

Antarior interoostal vein -

Internal Thoracic V.
& musculo-phrenic V.

.. Left superior intercostal vein

Internal thoracic vein




« Venous channel which connect
the back of IVC,with back of SV

 Enters thorax through aortic
opening of diaphragm.

« It ascend first in pos mediasti
till disc between T4-T5, then
superior M.

It rest on RT side of

bodies 0 T12-T5,on Rt side of
descending Thoracic aorta, but

Posterior intercostal v

separated by thoracic duct. o 8~
make an arch from i =1 V= te———"

Behind forward, Above Root of L. f _Br i~

- It cross Rt side of s | g

esophagus,trachea,Rt vagus ne /\r\ Ve

: /R




Rt ascending lumbar vein.

Rt subcostal vein.

Rt pos intercostal vein 11-5 en
separately.

Rt superior intercostal vein

union of 2-3-4,pos intercostal
veins, end in arch of azygos.

Superior hemiazygos T8.
Inferior hemiazygos T9.
Bronchial, pericardial veins.
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Dorsal branch of posterior

Ventral primary ramus of Darsal primary ramus intercostal artery
intercostal nerve Posterior intercostal artery

Internal intercostal
membrane

. External
intercostal

Lateral } ,
cutaneous : o J -, Lateral
branch . ! o, cutaneous
Z branch

Sympathetic
trunk

Innermost intercostal

Internal intercostal

Membrane
Transversus

thoracis

External intercostal

membrane Anteriar

intercostal
artery

Internal

Anterior Anterior thoracic
cutaneous perforating artery
branch branch




Course
 First from near VC ,pass beneath
pleura.

« Lie first between external and
Innermost intercostal m.

+ Pierce PIM, to lie between inner jg&
and innermost ICM .

- Curve till reach % inch lateral to [
sternum, pierce AIM,PM muscle
end as Anterior cutaneous n.

e Branches

« Collateral branch arise before
costal angle, run along upper
border of rib

« White ramus communicant to SG
« Muscular branches 3 IM.

. Lateral cutaneous nerve, arise nedr -
angle of rib divide to ant, pos

hrancrhac




From branches
A of oxillary o

Internal infercostel membrone Dorsal branch
1

External intercostal

Internal intercostal T Sympathetic

Sympathenc
frunk

Arygos v, -

'_E'TT— Intercostal n Thorocic duct — b -
: AT o _ Hemiazygos

™ Callateral branch
Innermast intercastal

Lateral I/ ..

utanegus— Lotersl

oronch ! cutoneaus i " ]
e, - dnterior intercostal broanch
bronch &

r "
Internol tharocic o
|".'.,'\-

a b

Perforating
hranch

Fectorolis mojor—" 2mmm
“____Anterigs

cutoneaus branch




Posteror ramus Spinal cord

Posterior branch

Lateral cutansous
branch

Aanterior bramch

—— Anterior cutaneous
branch

Madial brarnch

Small collateral branch

Lateral branch




Sarratus anfarior muschs Plawral cavity

Wiscaral pleura

FPariatal plaura

Extermal imtercostal muscle

T Intercostal wein
riternal intercostal muosclks

~——

~Intercostal artery

nrEnmost iInarcostal muscla 7 T
) ~Intercostal neree

i Collateral branches
Sk ——— . |

Superficial fascia

Endothoracic fascia

Lataral branches of
imercostal nerve
and wvessels

- In-.r—;rr'-.'_—;_l thoracic arterny
and weain

ArvleErese Curtarvesa s
branch of
ntercostal nerve

Collateral branches of
intercostal rerve and vessels

Arvtericor parforatancg
Dranchees of
ntercostal wvessels




11 intercostal and one subcostal nerve
Anterior primary rami of 12 thoracic spinal nerves.

The most of fibers ascend to join brachial plexus,
smaller part run in™ICS, to supply ICM, gives no ant
cutaneous nerve.

all its course is abdominal , ends above
Symphysis pubis, Lateral cutaneous n supply gluteal region.

Typical intercostal nerve-3-4-5-6

All course in thorax.

Non typical/-8-9-10-11

part of course in thorax part in abdomen.




Above level sternal
angle :skin is
supplied by




TYPICAL INTERCOSTAL NERVE

Ramus

Posterior (dorsal)

Main nerve

Lateral

| Sympathetic chain

e

_9

cutaneous
branch

Anterior
cutaneous
branch

Intervertebral
foramen

Collateral (muscular)
branch.

Motor to muscles &
sensory to pleura &
periosteum but not
skin. Runs in
neurovascular plane,
just above the rib




Clavicle
Sternum:
Jugular notch

Sternal angle
Body of sternum
Xiphoid process

Costal margins

supraclavcular

!:':-:-_'L.F:

T———
trapazius
ACTOmi

lendon ol

sternocheidomastoi rI—L/,

suprastemal nobch

manubrium sterni

COslal mangin

linea semilunars

cubital fossa

[1|I ol

sternal angle
l'!l]l‘-' ol Lowis)

pector; alis 'Hl_f..l-'

nipphe

site of apex
beat of heart




Anterior:
1. Median sagittal line:

intersection of median plane with
ant. chest wall

2. Midclavicular lines:
Midpoints of clavicles

to inguinal region

Midsternal

Midelavicular
Anterio
axilla ry

of




Lateral:

Axillary fossa
Along ant. axillary fold Anterior

(formed by border of Pec. Major m.) axillary
line

Along post. axillary fold

(formed by latissimus dorsi & teres line
major M.)

... |
Posterior —————=
axillary line

Runs from the apex of axilla
Parallel to ant. & post. lines




L]
POSterlor: inferior angle of scapula

Over the tips of spinous
processes of all vertebrae

Through of the
scapula when arms at
anatomical position

Vertebral line

nuchal groove

cervical spine seven

thoracic spine ane
thoracic spine two
thoracic spine three

thoracic spine seven

lateral border of erecto
spinae muscle

scapular line




posteroanterior chest x-ray




Esophagus

Pharytix
Junction of esophagus Left vagus nerve
b L= L = - =}
with pharynx )
Ezophagus Hight wasgus —
nMerye

L .:
H—I}r'—.-ﬂr:-(—h,-'—l\-lﬁ—.n.

-

Trachea

Ty
)
2=

Where esophagus is
5, crossed by arch of
aorta
Whera esophagus
T 15 COMpressed by
| [.' | left main bronchus
4

4

I
b

==
| %

Antenor vagal trunk

Fosition of
esppnagus
postanor o

lett atrivirm Diaphragm

At the esophageal
Esophageal

hiatus Qe
plexus Stamach

Paosterior vagal
trunk




posteroanterior chest x-ray

Aorta:

Ascending
& arch




Nerves in Mediastinum:
Vagus & Phrenic




Cranial nerveX (parasympathetic)

Rto VagUS: esophagus
- Iat' to ﬂle tIa.Chea right subclavian vein | , t;?gcl?’(e\?agus

rami communicanies right internal jugular vein

— MEdjal to azygos il right brachiocephalic vein

sympathetic trunk
right phrenic nerve

= P OS t. tO IDOt Of tlle Rt. Ilm azygos vein - ) superior vena cava

right bronchi ) ascending aorta

- I Oin es Ophagus : pulmonary areres : - } -: right atrium covered by pericardium
Esophageal opening punmny s 1SS K

diaphragm

Gives Rt. Recurrent laryngeal n. that loops around subclavian a.



- Descends between If, CC & 1f.

Subc.

- Ant. &Lf. to aortic arch
= Lf. Recurrent laryngeal n.

Post. to lung root

- J oin esophagus:
esophageal opening

left ventricle
covered by pericardium

pericardium

N~ ////}ﬁ’

/ nﬂ'l

thoracic duct
sympathetic trunk

left phrenic nerve
left vagus nerve
arch of aorta

left recurrent laryngeal
nerve

ligamentum arteriosum
left pulmonary artery
left bronchi

left pulmonary veins

descending aoria

greater splanchnic
nerve
diaphragm

XD,

esophagus



C3,4,5
Motor:
Sole motor to diaphragm.

Sensory:
Sensory to central part of

diaphragm.

Pericardium

Parietal pleura (mediastinal)
Peritoneum (diaphragmatic)




Descends lat. to

trachea

blacmoce ha]i & S" IC right subclavian vein = gt vagts
p c 2 X right internal jugular vein

rami communicantes

Ant. to root of Rt. Lung ' -
: . S| YA
Rt. Side of pericardium s e LR a

ascending aorta

C pulmonary arteries : : : :
to tO ° / \ right atrium covered by pericardium
Cava]. Opening hulmonaly yeie s ‘ - pericardium

greater splanchnic nerve

right brachiocephalic vein

diaphragm

lesser splanchnic nerve

inferior vena cava




Enters If. To subclavian a.

Lat. To vagus n (X)

left ventricle
covered by pericardium

pericardium

u ////)w

ﬂll

thoracic duct
sympathetic trunk

left phrenic nerve
left vagus nerve
arch of aorta

left recurrent laryngeal
nerve

ligamentum arteriosum

left pulmonary artery

left bronchi
left pulmonary veins

descending aoria

greater splanchnic
nerve

diaphragm

—_

\!“

esophagus




Fibro cartilaginous tube.

(C6-stemal angle) = wow
U-shaped bars ofhyaline cartilage /
& smooth muscle (trachialis) R B “ \1
Rt. bronchus: "% W‘gmﬂ;ﬂ"
) ( ~— lobar bronchus
Wider, shorter & more vertical y w‘“ﬁ§ 4@ —
Lf. Bronchus: '7-0 YA %

Narrower, longer & more horizontal




esophagus

trachea

trachea

-
3

g left principal bronchus

brachiocephalic artery

arch of aorta
ht principal bronchus

lobar bronchus

segmental bronchus

descending aorta

thoracic duct

left recurrent laryngeal nerve

left subclavian artery

left commaon carotid artery

left principal bronchus

esophagus

stomach




Anterior:
Lf. Brachiocephalic v. & manubrium

Posterior:
Esophagus & recurrent laryngeal n.

Right:

Rt. Vagus n. & Azygos V. (just inf.)

Left:
Aortic arch, Lf. CC & Subclav. A & Lf. Vagus n.



basilar part of occipital bone

longus capitis

mastoid process

levalor scapulas
transverse process of atlas
lesser occipital nerve

great auricular nerve . ,-*' 'J"r oy . vertabral artery
transwverse cutaneous nerne -""" J - Ir = | _ scalenus medius
G M{l Q longus cenvicis
supraclavicular nerves / / i
/ m\ 1 phrenic nerve
middle cervical Y
sympathetic ganglion i A %‘ H’I | . d
upper trunk of 7/ -'fﬁ y:ﬂ I'-_*::;._ 5 inferior thyroid artery
brachial plexus L ,J'E,‘;u | 1|,L|- \ upper trunk of brachial plexus

inferior cervical q TR | thoracic duct
sympaihetic ganglion . i :

] esophagus

J i A5 BA: - :
ansa subclavia . L ; 'l," superficial cervical artery

costocervical trunk g
thyrocervical trunk

suprascapular artery

CEr‘.’lC\'ﬂ.I pIE:ura C - : A : m\‘ EGHIEHUS anterlnr

third part of

vertebral artery

right recurrent o \, g ! ; L ’ subclavian artery
laryngeal nerve w { . .
Sl | T " \-M external jugular vein

ke ﬁ
phrenic nerve flizea bt ' —] K 'f;wr o o subclavian vein

internal thoracic artery
internal jugular wein
right brachioccephalic vein T left recurrent laryngeal nerve

vagus —I J frachea
sternchyoid stermothy roid




right subclavian vein

rami communicantes

sympathetic trunk

azygos vein
right bronchi

pulmonary arteries

pulmonary veins

greater splanchnic nerve

lesser splanchnic nerve

inferior vena cava.

esophagus

trachea
right vagus

right internal jugular vein

right brachiocephalic vein

right phrenic nerve
superior vena cava

v
N ascending aorta

N
\

right atrium covered by pericardium

\ pericardium

diaphragm




thoracic duct
sympathetic trunk

left phrenic nerve
B left vagus nerve
left brachiocephalic vein ‘_ : Ak arch of aorta

left recurrent laryngeal
nerve

ligamentum arteriosum

left pulmonary artery

left bronchi

left ventricle

covered by pericardium left pulmonary veins
descending aoria

pericardium

—— greater splanchnic
nerve

—— diaphragm

/ ‘ﬁi'u'"-‘—*-- \;\1’_
VY 4

esophagus




esophagus

Right: thoracic duct
Me dias | . ] pleum & trachea left recurrent laryngeal nerve

azygos vein (as it arches)

Left:
Aortic arch & Lf. subclavian a reh of aorts

Sl]per-i-orpart Of ﬂ‘DIaCiC dUCt right principal bronchus = ;:h t

brachiocephalic artery

esophagus

Vagus nerves join the esophagus &
rotate around as it passes through

diaphragm:

Rt. Vagus = posterior
Lfo Vag'llS = anteﬁor descending aorla ——=

stomach



Thoracic Cavity:
Pleurae & Iungs




Thoracic Cavity

3 Parts
2 pulmonary(lat.)
 lungs & pleurae.
Mediastinum:
(central) Heart &
otherbig vessels .




Pleura
» Fluid filled sac that surrounds the lung

Fxn.:
Friction between

Parietal and visceral
layers




THE PLEURAL SAC

The pleural sac forms a double membrane surrounding the lung,
similar to a Muid-filled balloon surrounding an air-filled balloon.

-

: ~
. ‘? /;,'_:"'- | :"\!\“ . P'OU ral
/ L membrane

A\

Air-filled ’ /L Air space |\

oon | of lung
0 \

/




Compartments of Pleura

2 continuous memb. & a cavity in between
 Visceral Pleura:

Covers the lungs & follow
its curves . COLLAPSEDLUNG __ INFLATED LUNG

Cervical pleura

Parietal Pleura:
lines thoracic wall,
mediastinum .

Pleural Cavity: _ -
Space between visceral, ensstarsiin [

V' Parietal pleura Diaphragmatic pleura

and parietal layers conta e
friction

Visceral pleura Y PAR pleura
| & e




Pleural Surfaces

« Costal Surface: Opposite to ribs &
intercostal m.

« Mediastinal Surface
Opposite to mediastin
(med.) Pleural cavity
Diaphragmatic Surface
Opposite to copula.
Cervical Pleura
« Extends into the neck
* (2-3 cm above clavicle

Visceral pleura

COLLAPSED LUNG

INFLATED LUNG

Cervical pleura

pleura

Mediastinal pleura

V Parietal pleura

Anterior View

Diaphragmatic pleura




_~Trachea

— Left pleural cavity

o
location of
apex of lung A

< Oy

transverse process of .
saventh cervical vertebra Right main bronchus - |

suprapleural membrane

irst rib parietal pleura

Parietal plaura -

Viscaral plavra - .
I ¥
-Madiastinum

Costodiaphragmatic
[BCa5s



» Curvatures between pleural surfaces

Sternal Ref.
Sharp, ant. between

- Costal Ref.
Sharp, inf. between

- Vertebral
rounded, post. between

hilum of lung

vertabral column

§ mediaslinum

mediastinal pleura
(parietal pleura)

visceral pleura
pleural cavity (space)

costal cartilages

Nt
diaphragmalic pleura
(parietal pleura)



Pleural Recesses

* Recess: Deep space
created by pleural E
reflections ~

Part of pleural sac no
filled by lung
 Costodiaphragmatic
Recess:

» Space between costal & |
diaphragmatic surfaces @
the pleura

 Costomediastinal Recess:

 Space between costal &
mediastinal surfaces.

o ¥lavecarin If cida




Pleural Recesses

* The lungs do not
completely fill all regions
of the pleural cavity.

* This results in recesses
where 2 layers of parietal
pleura become opposed.

R A



Pleural recess

The lungs do not completely fill
the anterior or posterior inferior
regions of the pleural cavities

This results in recesses in which
two layers of parietal pleura
become opposed.

Expansion of the lungs into these =

spaces usually occurs only during §
forced inspiration

The recesses also provide
potential spaces in which fluids




sical pleura

I"_"E =]
)
al part

ediastin
Jiaphragpma

aace for root of lur
It

Pulmonary igameent

=T

Parietal pleura




Neurovascular Supply to The Pleura

Parietal: (very sensitive)

Follows thoracic wall-: IntercostalV
Diaphragmatic:

Mus culophrenic a.

Phrenic n.

Visceral.

Follows the lung- Bronchial &V

No innervation =» insensitive




Midclavicular line

Midaxillary —

Vartabra TXII {postarior)

Rib X (lateral)

Costodiaphragmatic recesses

Midclavicular line

Midaxillary

Vertebra TX (posterior)

Rib VIl (lateral)

Costodiaphragmatic recess
prrag

& 7
g S

#

4

i \—Hi: Wl {amterior)

Costomediastinal recess




Abnormalities in Pleural Cavity
Pneumothorax:Air in pleural cavity:.

From: penetrating wounds (fractured rib).
Hemothorax:Blood in pleural cavity

» From: injury to intercostal vessel

Chylothoraxiymph in pleural cavity
From: injury to thoracic duct
Pyothrax:Pus in pleural cavity

» From: complication of pneumoniz partial lung

collapse & impaired respiration
* Rx.: Thoracocentesis




Simple pneumothorax

 Open in lung Tissue that leaks air in to Pleur.
(8F:1%13A

» Blunt thoracic trauma is usual cause.

» May be spontaneous .

Usually self correcting.

S/S: Chest pain ,Dyspnea , Tachypnea, Decrease
breath sounds in the affected side.




Muscle layers  Fat

Collapsed lung L [ \ /

Pneumothorax

Visceral Parietal
pleura pleura

Simple Pneumothorax. Pneumothorax results from air entering the potential space between the visceral and parietal pleura.




Treatment of simple( closed) pneumothorax

Any pneumothorax i8est Treated with a Chest Tube
placed in the fifth intercostal spacegyst anterior to the

midaxillary line .
Observation and aspiration of a small, asymptomati
pneumothorax may be appropriate decision.

After inserting a chest tube and connecting it to an
underwater seal apparatus with or without suction,
chest x-ray examination is done to confirm
appropriate placement and re-expansion of the lung.




Chest Tube Indication for Insertion

Traumatic
pneumothorax.

Traumatic
Hemothorax.

Drainage of emp
Post thoracoto

Position of chest drain




Open Pneumothorax

Opening in the chest wall that allow air into pleural
cavity.

Causes lung to collapse due to increase pressure in
pleural cavity.

Equilibration between ITP and Atmospheric pressure i
Jmmeadiate - ,




Collapsed lung

Pneumothorax

Sucking
chest wound




Open Pneumothorax




Bl FIGURE 4-4 Dressing for Treatment of Open Pneumothorax.
Promptly close the defect with a sterile occlusive dressing that is large
enough to overlap the wound’s edges. Tape it securely on three sides
to provide a flutter-valve effect.
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skin yi5il 4 R ung

} { |7 visceral pleura
superficial fascia — ' — pleural cavity (space)

parietal pleura and endothoracic fascia

innermost intercostal

serratus anterior ~—

""'}\_\ YoORU WL UL internal intercostal
syringe = G LT

L~

i

external intercostal
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Codalecal Drinc?

(&) Technigus for thorscocantesis 0] Intereostnl narve block
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Collapsed lung

Pneumothorax

B FIGURE 4-1 Tension Pneumothorax. A “one-way
valve” air leak occurs from the lung or through the
chest wall, and air is forced into the thoracic cavity,
eventually collapsing the affected lung.




Tension Pneumothorax




ANTERIOR MID
AXILLARY CLAVICULAR

Avg depth 3.42cm Avg depth: 4.28cm
(2.82-4.05) (3.9-4.7)

~~ 14 Gauge
Note Perpendicular Angle to Chest Wall




The Lungs

» The vital organ of respiration
» Eachlung have:

 Apex :Reach neck of rib
posterior, one inch above

mid 1/3 of clavicle anterior [

» Is covered by cervical pleur
and supra pleural membrane. |§ 4

» Base: Concave lie over
copula of diaphragm.

« 3 surfaces:

e Costal, Mediastinal,
Diaphragm.

3 borders:

a Chavmn arnt wvitmAd Dact Tnf




Intercostal
muscles

Intercostal
Lung muscle

Lung |

Pleural sac

Parietal
pleura

-

v

: Chest wall
b cage, sternum, thoracic vertebrae,
nnective tissue, intercostal muscles)

Visceral
pleura

Pleural cavity

Diaphragm



Posterior border

Superior lobe

Superior lobe

Oblique
fissure

Oblique
fissure

Inferior
lobe

Inferior
lobe

LEFTLUNG A § RIGHTLUNG

Posterior View







Right Iung
 Larger, shorter, thicker than
left lung.

» Divides into 3 lobes: Upper,
Middle, Lower.

 Inbetween lobes 2 fissures:

 Oblique fissurebegins at
pos border of lung 6cm

below apex, at level of 3
TS Ends at 6" cc junction.

+ Crosses 6" rib in
midaxillary

e Horizontal fissure:

+ 4" CC (ant.) oblique

Aeeitm ™Mid avillarsr ina




Smaller than Rt. Because
of heart , taller, narrowe

2 lobes: upper, lower
1 fissure:

Oblique fissure
Ant. Border:

Cardiac Notch deviate
from 4", 6" cc.

Lingula(beneath the
notch)




0

Right Lung ‘- LeftLung N\ ppe
Medial View . Medial View  // \
¢ ; A\ | ‘ A - Groove for subclavian artery

Oblique fissure

Oblique fissure

Superior lobe

HILUM

Horizontal fissure




Root & Hilum of The Lung

On Medial Surface

 Root:

- Str. that enter from Mediastinum to Hilum of lung or
leave the Iung, connect lung with Heart ,and Trachea.

 (Pulmonary a. & v. & Bronchi)

 Enclosed in tube of pleura

+ Opposite to 5,7" thoracic vertebra

- Hilum:

- Is Aperture through which structures from root enter c
leave lung

- Lie in pos part of medias surface.

« Midway between apex and base of lung .




Anternior border

Costal surface

Rigft lurg

Bronchus

Laft g

Pukmonary
artery

Pulmonary

VT

Posterior
bordear

Mediastina
surface

Interior border —

Hase (diaphragmatic surfacs)




Pulmonary apex

Superior lobe of the lung

Right pulmonary artery

Right superior

pulmonary vein

Horizontal fissure
of right lung

Cardiac impression

Middle lobe of right lung

—_—

Oblique fissure of the lung
Supenor lobar bronchus

S Bronchial arteries

2

?

Middle and inferior
lobar bronch

Hilum of the lung

Right inferior
) ulmonary vein

nferior lobe of the lung

Right lung




Oblique fissure of the
wr lobe of the lung

» f . ’ r
LetTt pulmonary artery

Superior and

¥ o T v

Nnfer lobar bronchi

oft < [ 10 v

LertTt supe Oor pulMmonanry vein

Artarie
> Anterior margin of the lung

Left infenor pulmonary vein

Pulmonary lymph nodes

For 3
Iinferior lobe of the lung

Pulmonary Ligament

Diaphragmant

surface of the lung
' fiz r T 2

ardiac notch of left lung

.

1T ™ ¢ -
Ir enor 1arqgir of the lung
L r]‘l‘,ll\l N "f"' Wuing




L Pulmonary ligament

layered fold of pleura

v'Surrounds lung hilum

v Extends downward and ends at the lung
base




Arrangement of structures inroot of lung

Upper pulmonary vein is, mosinterior structure.
Principle bronchus , mosPosteror structure.
Lower pulmonary vein is mo#tferior structure.

On Rt side there is a smaller bronchus calldfparterial
bronchus, above main bronchus.

Pulmonary artery lie between principle bronchus ,and
SPV Rt lung.

PA Lt side above and infront of main bronchus.
Root of Lt lung contairOne Bronchusnly.

ROL contain one or more bronchial A, Broncho-
pulmonary LN, pulmonary plexus of nerves .




Arrangement of Structures In Lung Hilum

Epaﬂenal

bronchus

Pulmonary
artery

Pulmonary—
vein (sup)

Hyparterial - |
bronchus

Pulmonary vein (inf)

Right Lung

Bronchus-

Bronchial arteries —

— Bronchial lymphnodes—

Pulmonary ligaments

-9000

- Pulmonary
artery

Pulmonary
vein (sup)

Pulmonary
vein (inf)




A ——SVC
¥, Right upper lobe
bronchus

[N\ :
@ A\ Inter lobar bronchus

Pulmonary veins

Posterior Anterior

Pulmonary
ligament

Right root of lung

AA

k \

Pulmonary veins

Anterior

Pulmonary
ligament

Left root of lung

DA

Left main
Bronchus

Posterior




Rt,Lt lung fissures

Sliperior loba

suparlor kobe

Ublicque fissure Obligue fissure

Horizontal tissure

Infiertor Ioba Infierior Inbe 4!—
1

Middle lobe

Lingula



Pulmonary artery
[deoxyganated blood)

Pulmonary vein
(oxygenated blood)

Fulmonary
artary

Pulmonary
VEINS

Pulmanary ligameant
Right lung




Mediastinal surface of Rt lung

Most important is hilum of lung ,and line of attachment
pulmonary lig.
In front and below of hilum
Wide concave impression for Rt atrium
2 Vertical grooves for SVC , IVC,above and below hilum
Behind of hilum
Groove for azygos vein ,and esophagus.
Immediately above hilum
Curved groove for arch of azygos vein.
Above level of arch of Azygos 3 grooves
Esophagus , Trachea, SVC.




Ariterior 5 Posternior
Subclavian artery

Subclavian veir

Right brachiccephalic wein

Left brachiocephalic weain

SUperior vena cava
Bronchus to

superior lobe

Branchus

Pulmonary artery

Esophagus

Pulmonanry weins

Heart Arygos vein

Inferior vena cava |

Diaphragm




Mediastinal surface of Lt lung

Most important is hilum of lung ,and line of
attachment of pulmonary lig.

In front and below hilum

» Wide deep concave area for Lt ventricle.

Behind of hilum

Longitudinal groove for descending aorta.
Immediately above hilum

Broad groove for arch of aorta.

 Above level of aortic arch

2 grooves for Lt subclavian,lt CCA.

* Phrenic nerve descend 1 cm in front of ROL

Vagus nerve form pos pul plexus on pos aspect of
root



Antenor
Left subclavian artery

- F‘.l
d| "'\-.l |I i

| Left brachioccephalic vein

Aortic arch

Pulmonany artery

Bronchus

Esophagus

Pulmonary vains

Thoracic aorta

Heart

Liaphragm




Bronchi
« 1, Main bronchi ():
* One on eachside
 Extend from angle of Lewis
To hilum of lung. ot iy —— TR
* Rt. bronchus:
» Wider, shorter &more vertical )
Lt Bronchus:
» Narrower, longer &

* more horizontal




Difference between Rt,Lt bronchi



Right bronchial artery
(brrarsch from night third
posterior intercostal artery)

Right pulmonary artery

Bronchial vessals
on postencr surfacs
of bronchi

Right pulmonary
wEins

Pulmomnary trunk

Esophagus

Aortic arch

Superior left bronchial artery

Left pulmonary artery

Left pulmonary veins

Fulmonary ligament

Thoracss aorta




aaaaa

e 2, Lobar bronchi (: /.

+ 21t. &3 Rt. = ‘*‘% S

. 3. Segmental bronchi (3 w.ﬂ ﬁ\ ¥

» 10 Rt 2 upperlobe, 7 7N
mid lobe> lowerlobe «*”"’ )

» 81t 4 upper lobe’ lower mv.é@

:a-‘*' 3

- Bronchopulmonary segmedaes

Segmental bronchus anc i)
lung it supply with apex at hilum, base at

surface of lung, and accompanying PA branch.




BRONCHOPULMONARY SEGMEBG o

| Trachea|

Anterior basal

Medial basal

Anterior basal < = Medial basal
Lateral basalS fl

- Lateral basal

Posteror basal Diicbaiior bl

Red = Upper lobe Blue Lower lobe Green = Middle lobe

* Late branching due to cardiac pressure

| Mnemonic: | Starting on right at upper lobe, working down right lobe
then down left lobe the segments are as follows:

[APALM APALM APAIS APAL |

|BRONCHTI |

Blood supply: Bronchial arteries from aorta (2 on left, 1 on right)

Venous drainage: On right -azygos, left - hemiazygos. Also a
little via bronchial veins and pulmonary veins

Nerve Supply: Pulmonary plexus at hilum - vagus and sympathetics

[SYMPATHETIC] | PARASYMPATHETIC |
Vasoconstriction Vasodilatation
Bronchodilatation (beta 2) Bronchoconstriction

Suppress glandular secretion (alpha) Increase glandular secretions
— Sensation




Bronchopulmonary Segments

 Anatomical, Functional, & Surgical units of the lung .

Pyramidal in shape like a wedge:

Apex: Root, Base: pleural surfaces

Each segment has its own bld. Supply & iInnervation

 Separated by C.T.

Subdivisions of lung lobes.

10 in Rt lung ,8-10 Lt lung.

Diseased segment can be removed surgically
(because it is a structural unit)




RELATIONS OF TRACHEA & BRGI—B °

Cricoid (CG) \C_)
@ Elastic structure so

Thyroid isthmus Cervical trachea (Scm)\ . . . . .
: in inspiration it can

Suprasternal P— elongate to 15¢cm.
notch(T2/3) =—"" Mucosa ciliated,
\Manubriury i
\ | » Thoracic trachea (Scm) Pseudo- stratified
Bifurcation | ; columnar, hyaline

(T4/5) \ J cartilage rings

Right bronchus Left bronchus
* Wider (= * Narrower
* Shorter ; «Longer

* Steeper Pulmonary * More horizontal

. L ]
2cm artery 5cm

Inhaled foreign bodies are more likely to enter the right main bronchus
and then pass into the apical bronchus of the right lower lobe - the first
one that points posteriorly




Bronchopulmonary Segmenis

Lateral viaw ] : Lateral view
o Y




RIGHT LEFT

Upper Lobe Lower Lobe Upper Lobe Lower Lobe

@ Apical @ Superior ¥ Apicoposterior @ Superior

@ Posterior 7 Medial Anterior Anteromedial
Anterior Anterior @9 Superior lingular  Lateral

Middle Lobe Lateral Inferior lingular Posterior

2 Lateral Posterior

Medial




- Trachea
Rightt main bronchus

Right lung - lateral aspect Left ung - lateral aspect
Laba

gmental bronchi
of middle lobe
i

Lateral bronchopulmanary segment
of middis lobe of right lung

Branch of pulmonary artery y Note: Note,'
Posterior basal and medial basal  Posterior basal segment is
segments are obscured from view  obscured from view

Medial bronchopulmonary segment
of middle kb of right lung




Copyrgh! O TheMeCrow il Companies, . Pornision ured o reproduction r sl Copyight © The NcGraw-Hil Companis.Inc. P ion requid fo reproduction o sty

—

d Apico—T= Arise by common
Aplcal ) . . _ pOSleflor stem

Anterior

Bronchopulmonary{ posterior I
segments of ; L . Superior [ Bronchopulmonary

- - ‘ ) - | ments of
superior lobe i LN \ e ingular | S€9M
p Lo | B ’ s superior lobe

Inferior
lingular

o Superior

Bronchopulmonary <
segments  Lateral
of middle lobe

_Supeﬂor

Lateral
e’ basal
Posterior - - A f - Bronchopuimonary

basal N - Posterior

bronchopuimonary

orax 2




ihrenic angle

FE ST

1/3 of heart size is to Rt , 2/3 to Lt of medial
plane



Aurch of aora Pulmonary trunk

Hight atrivrm Apex of haart

Suparior vana cava Ll wanitricka




