Cardiovascular System LBhb
Dissection of Thoracic Wall
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Case

AA 20yearold male presented at emergency room with sudden onset
of dyspnea while attending lecture

AHis chest Xay as follow






Overview

AThorax: An irregularly shaped
cylinder

A3 compartments: Right pleural
cavity, left pleural cavity and
mediastinum

AFunctions
ABreathing
AProtection
AConduit




Superior thoracic aperture Rib |

ASuperior thoracic aperture Esophagus Scapula
AThoracic inlet/outlet Brachial plexus Axillary inlet

AContinuity with neck

Supenor thoracic apartura
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Subclavian Coracoid

Manubrium of stemum artery and vein Clavicle process




Inferior vena cava
Esophagus

Caval opening Aorta

Alnferior thoracic aperture erebralevel TVI) Conta e
of diaphragm
AClosed by diaphragm
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Xiphoid process

Inferior thoracic

Distal cartilaginous
ends of ribs VIl to X;
costal margins

Rib XI
Rib XIlI

Vertebra TXI - § ' " ' Esophageal hiatus
i AL Aortic hiatus \ & A\ (vertebral level TX)
(vertebral level TXII)




Superior mediastinum —

Anterior mediastinum

Middle mediastinum

Posterior mediastinum

Inferior mediastinum —




Sternal angle and imaginary plane

A2ndrib

ASuperior and inferior mediastinum
ASuperior end of fibrous pericardium
AStart and end of arch of aorta

AUpper border of pulmonary artery
ATermination of arch of azygos into SVC
ATracheal bifurcation

AThoracic duct deviates from right to left




Pleural cavities

Visceral pleura

Pleural cavity

Mediastinum

APleural cavities
III;;:'::'"':;:.-'1*-.::;-:..:_.1__\,}__...,_;j;__ __ = AAbove Btrib
AAbove costal margin

APleura
AParietal layer

Parietal Pleura

https://anatomyqga.com/pleuraand-pleuratrecesses/



Suprapleural membrane Ay |
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Cervical pleura — AR o=

AParietal pleura

A\ :; A Cervical
;_ '||—_'_'.f_._..
l':.

| ACostal
\ 2 N W h AMediastinal
Pulmonary ”gament—}ﬁ—:ir ) | ADiaphragma’[iC
Costal part —B5C If AT 4 : Ay
\ 4 _ il ASuprapleuramembrane
Diaphragmatic part— M= L AR\ A Apical support

Mediastinal part 414'—‘
A1strib, transverse process off@nd
deep muscle of neck

Pleura surrounding

" i |
structures in root of lung
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https://www.osmosis.org/learn/Anatomy_of the_pleura



Midclavicular line——!

o

APleural reflection

A Anterior (Sternal) line
A Posterior to sternum
A Cardiac notch
Alnferior (Costal) line
A Midclavicular line at8rib
A Mid axillary line at 10 rib
A 12 rib
APosterior (Vertebral) line

A Paravertebral line of thoracic
vertebra




LINES of PLEURAL REFLECTION
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Midclavicular line

Midaxillary line

Vertebra TX
(posterior)

Rib VIII (lateral)

Costodiaphragmatic
recess

Costodiaphragmatic ——
recess

Costomediastinal recess

Parietal
pleura

Visceral
pleura




Osteology

ASternum

AThoracic vertebra
ARib

False ribs VIII-XII

Intercostal space

Costal cartilage

Floating ribs

Costal margin

Articular site .
far clavicle

Attachment ~
site for rib |

Articular
demifacets
for rib Il

Articular facets for
ribs 1I-VI

Articular facets—[_t'#_’-’ =% |

for rib VI

Y
.’
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Jugular notch

_~Manubrium of
sternum

Sternal angle
(manubriostemal
joint)

|
— Transverse
II ridges
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—— Xiphoid
/  process
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Costotransverse joint

Superolateral view Superior view




Vertebral body

Vertebral
foramen

Spinous process

Facet for articulation
with tubercle of rib

Anterior

Superior demifacet

- Pedicle

Lamina

Transverse process

Posterior

Superior view

Superior articular process

Facet for articulation

: , Superior
with tubercle of rib

Posterior / e D Anterior

Inferior

Inferior articular process Demifacets for articulation
with head of ribs

Superolateral view




Vertelra TI

Superior
costotransverse ligament

Joint with vertebral body

Costotransverse joint

Superolateral view

Mo costal tecet on transverse process




Posterior Tubercle

Head —

Vertebra
Internal surface

Joint capsule —

Superior Rib ) COSIE'
costotransverse ligament _ . — Disc groove
Cesid |ntra-articular

i ligament

Vertebra Costal cartilage

Joint
cavities

Costotransverse
ligament

e~
——

External surface

5 y . Anterior
Lateral ey A
costotransverse &Y (- 1

Joint with vertebral body W 2 = | Tubercle MNeck

Costotransverse joint

N—y I Crest
Superolateral view Superior view — _ =iy
Monarticular suﬁaﬁ Articular facets

Articular facet
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Head MNeck

Zmbercle Atypical ribs - 10th, 11th, 12th
. (—

posterior view
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Arterial Supply and Venous Drainage

Supreme intercostal artery

Costocervical trunk

Subclavian artery ~__

@r intercostal artery

Collateral branch of posterior —
intercostal artery

Internal thoracic vein

) Anterior perforating
Anterior perforating ’ == : A iy branches
branches . ¢ : )

~ Hemiazygos vein




Alnternal thoracic arteries
AOrigin: Subclavian artery
A Anterior intercostal artery

ATerminal branches

A Musculophrenic artery
A Superior epigastric artery



Intercostal Space

N4l nervea

Lataral branchas
intercostal ner A : Intercostal nerve

ard va
» Intarnal thoracic artery
and vein

lateral branche
a and

Anterior intercostal artery and vein -




Serratus anterior muscle

External intercostal muscle

Internal intercostal muscle

iInnermost intercostal muscle

Skin

Superficial fascia

Lung

Pleural cavity

Visceral pleura

Harietal pleura

—Intercostal vein

-\-\-""-_
—Intercostal artery

T
~Intercostal nerve

Collateral branches

Endothoracic fascia




Muscle

External intercostal muscle Intercosial nerve

Internal intercostal muscle

‘External intercostal membrane

Innermost intercostal muscle

xternal intercostal muscle
Collateral branches Extarnal imemostal muscl




) Posterior branch of
Posterior ramus posterior intercostal artery

Anterior ramus
(intercostal nerve)

Internal
intercostal ; » s —= 3, el
membrane - s / — - - } 0Steriol
e - = intercostal
artery

External
intercostal

jokard Lateral pu.lmm] :
' cutaneous branch
pectoral : \
e Panetal pleura
S
u't?)n“ u? (cut edge)
ranch

Svmpathetic trunk
Rami communicantes

Innermost

intercostal Site of anastomosis/potential

collateral pathway between
posterior and anterior
intercostal arteries

Internal
= o -~ -! - § 4 ot -
intercostal W Common membrane of nnermost
mtercostal and transversus thoracis

Transversus thoracis

External icbeu
: Anterior intercostal artery
intercostal ’

membrane Internal thoracic artery

Anterior pectoral

Transverse Section cutaneous branch Anterior perforating

branch




Internal
intercostal

Internal
intercostal
membrane

External
intercostal
membrane

Z Body of

sternum

Muscles
removed

Internal
intercostal

External
intercostal

(A) Lateral view

Innermost
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(B) Anterior view

thoracis /
7\ Serratus

Transversus

posterior
superior
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Serratus
posterior
inferior

(C) Posterior view
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Internal intercostal muscle

Innermost intercostal muscle External intercostal membrane

Bilistiaral branchas External intercostal muscle

https://journals.physiology.org/doi/full/10.1152/physrev.00007.2004



Muscle

External intercostal

Internal intercostal

Innermost intercostal

Subcostales

Transversus thoracis

Muscles

Levatores costarum

Serratus posterior
superior

Serratus posterior
inferior

Superior attachment

Inferior margin of rib above

Lateral edge of costal groove
of rib above

Medial edge of costal groove
of rib above

Internal surface (near angle) of
lower ribs

Inferior margins and internal
surfaces of costal cartilages of
second to sixth ribs

Superior Attachment

Transverse processes of
T7-T11

Muchal ligament, spinous
processes of C7-T3
vertebrae

Interior borders of Bth—12th

ribs near their angles

Inferior attachment

Superior margin of rib below

Superior margin of rib below
deep to the attachment of the
related external intercostal

Internal aspect of superior
margin of rib below

Internal surface of second or
third rib below

Inferior aspect of deep surface
of body of sternum, xiphoid
process, and costal cartilages
of ribs IV-VII

Inferior Attachment

Subjacent ribs between
tubercle and angle

Superior borders of
2nd-4th ribs

Spinous processes of T11-L2
vertebrae

Innervation

Intercostal nerves;
Ti-Tn

Intercostal nerves;
Ti-Tn

Intercostal nerves;
Ti-Tn

Related intercostal
nerves

Related intercostal
nerves

Innervation

Fosterior rami of C8-T11

nerves
erves

2nd-5th intercostal

narves

ath=11th intercostal

nerves, subcostal (T

nerve

Function

Most active during
inspiration; supports
intercostal space; moves
ribs superiorly

Most active during
expiration; supports
intercostal space; moves
ribs inferiorly

Acts with internal
intercostal muscles
May depress ribs

Depresses costal
cartilages

Main Action?

Elevate ribs

Elevate ribs”

Depress ribs®

12)




Dissection



//( 1 1. Reflect

2 External abdominal
¢l oblique from ribs and
costal cartilages

2. Detach Rectus
abdominis from costal
cartilages



Pectoralis minor

3. Detach
Pectoralis minor
Serratus anterior

Serratus anterior

External intercostal




Anterior view L ateral view



4. Remove part of intercostal
muscle of the fintercostal
space* and identify both
Internal thoracic arteries

* If not possible, remove at
the 2"dintercostal space



5. Cut internal thoracic
vessel at 3 (or 2'9)
Intercostal space




6. Detach the intercostal
muscles from £and 7" rib and
costal cartilage from sternum to
midaxiilaryline

/. Cut the sternal angle




8. Remove part of
Intercostal muscle (1 to 2
Inches long) and identify
the pleura




Stermmocostal

Jomnts =

Body of stemum ——

9. Cut the7th costal cartilage
(as pictured) and the tissue
around xiphoid process

Aphod process

b Anterior View




Longissimus

lliocostalis

Levatores costarum

10. Turn the cadaver
over/on its side and cut the
ribs and intercostal muscles
from 2Md to 6! ribsat mid

axillary line

Semispinalis

[ip of transverse
process
Internal intercostal membrane
Posterior View of the 10th intercostal space




Right plaural cavity

11.
whi

Remove the rib cage
e preserving the pleura

ana

cut the terminal

branches of internal
thoracic arteries



VERTEBRO-
PERICARDIAL
LIGAMENTS

SUPERIOR STERNO-
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VENA CAVA

ANTERIOR

SURFACE OF
PERICARDIUM

INFERIOR
VENA CAVA
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https://etc.usf.edu/clipart/53900/53952/53952 heart.htm



Sternohyoid Sternothyroid

Internal thoracic vein

Internal thoracic artery
2nd intercostal nerve
- Anterior mtercostal vein
Internal
ntercostal = o g R, \ _— i
oo . / 5 ; [ e - Anterior intercostal artery
Internal mtercostal

Body of
stermum

[ransversus thoracis

Mphowd process

Craphragm
Supenior epigastnic artery

Musculophrenic artery

fransversus abdominis - -~ Ll e = r 2 - &
. 1 e - - el = r Transversus abdominis

Posterior View







