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Thoracic borders

external -

Upper:

jugular notch,

clavicule, acromion

scapulae, spine of C7 (vertebra
prominens)

Lower:

xiphoid process,

costal arches (right and left),
Th12

internal -

Upper:

superior thoracic aperture:

jugular notch, 1. pair of ribs, Th1 ~*

Lower: e

inferior thoracic aperture:
diaphragm (right side - to 4. ICS
left side - to 5. ICS)
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Lines of orientation

Axillary fossn

Anterior median line (midsternal) e el | Scapular .
Sternal line Middle axillary I. Paravertebral I.
Parasternal I.

: : : . Posterior median line
Midclavicular I. Posterior axillary .



Layers of thoracic wall
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Anterior Thoracic Wall: Deep Dissection

Toternal gl ar wein

Lavatar rcagulae massie

Anten e pralene masse
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Supans eprgastne atenes asd velta

» Deep layer - osteothorax, muscles of proper thoracic wall + intrinsic muscles of the back, deep

structures, endothoracic fascia

» Middle layer - thoracohumeral mm., spinohumeral mm., spinocostal mm., (fascie, vessels,

nerves)

» Superficial layer - skin, subcutaneous tissue, superficial structures, mammary gland



Angulas stermi

Corpus stexrs

Proc wiphoideus

Cartilagnes
costabes

Arcus costabs

Anterior view.

T1 Proc. spinosus

Tubercidum
coslae

Angulus costae

Proc.
transyersus
Art. costo
transervsanium

TXII Proc
spinosus

Costa Xt

Posterior view

Steyram

DR Marversam

» Deep layer

Osteothorax
- ribs
- sternum
- thoracic vertebrae

11 corpus
Costa | vertebrae

Proc. spnosus

Jugularis

Stesnum Discus
ntervertebralis
Cartilago TXN corpus
costalis vertebrae
=== Costa Xl
Arcus

costalis L! corpus

P vertebrae
Left lateral view



Osteothorax
Ribs
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Sternum

- manunbrium of sternum
- body of sternum

- Xiphoid process

- manunbriosternal and xiphisternal
synchondrosis(synostosis)

Manubriun s =

—"Xiohistemal jeint
Xinhoid
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Movement of the ribs and sternum
during breathing
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Thoracic vertebrae

- body

- arch

(lamina+pedicles)
- SpiNoUSs process
- transverse processes

- superior and inferior
articular processes




Joints of the ribs
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Cartilagrnes = joint space
Lostales
Ligo. casty-
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anteriorly

» sternocostal joints (2nd-5th ribs)

posteriorly

» costovertebral joints
- joints of the heads of the ribs

- costotransverse joints
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Ligaments of vertebral column

(Syndesmosis)
» long ligaments:

anterior et posterior longitudinal
ligaments

» short ligaments:
flava ligaments
Interspinous ligaments

Intertransverse ligaments
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Intervertebral disk
(synchondrosis)

e number: 23
1sti.d.: C2-C3
last i.d.: L5-S1
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Joints of vertebral column

- superior and inferior articular
processes




Curvatures of vertebral column

Cavical curvature
(3EC070ErY CUTVRILIE)

-sagital plane

e Lordoses - cervical and lumbar
e Kyfoses - thoracic and sakral
Thorzcw cievalirs

(anmary curvature)

-frontal plane

LusnLar curvalure

e Skoliosis
(3650 @ry Curvalra)
Spinal development
Saorzl/coceygeal curvature The characteristic curvatures of the adult spine appear over the course
\afTaly el of postnatal development, being onfy partially present in a newbom. The
newbom has 3 “kyphotic”™ spinal curvature (A), lumbar lordosis develops
l"" later and becomes stable at puberty (C)
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Radiograph of thorax
(postero-anterior projection)

1. Arch of aorta 5. Contour of left breast 9. Contour of right breast 13. Superior vena cava e s =
2. Pulmonary trunk 6. Diaphragm 10. Diaphragm 14. Medial border of scapula ) 7/ ﬁz\;}
3. Left auricle 7. Airin fundus of stomach  11. Inferior vena cava L5, First rib J‘“\ y;{//-\“\; f_‘/gq'"
4. Left ventricle 8. Costodiaphragmatic recess 12. Right atrium 16. Right clavicle i ‘\/ ] e \%T,-—
| N/ )
P4
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Radiograph of vertebral

column, thoracic part
(antero-posterior projection)

Néeck of first rib

. First rib
. SpINOus process

Inferior articular process
Superior articular process
Pedicle of vertebral arch

. Twelfth thoracic vertebra
. Twelfth rib

Diaphragm

Left contour of the heart
Clavicle

T1 vertebra
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intercostals external - inspiration
intercostals internal - expiration

intercostals intimi (innermoust) - exp.

subcostals - exp.
transversus thoracis - exp.

» Deep layer

Mm. of the proper thoracic wall

M w e posterion

M e medun

M. scaenus antenod

Manuboem sterm

Y 2
Min, idercostdes > — 5 ‘ y P e N
e s - ,

V. transversan
thoracn

Chandro-vaseus unction

Blood supply: post. intercostal aa. vv.,
internal thoracic a.+v.,
supreme intercostal a.+v.

Nerve supply: intercostal nn.



» Deep layer

Intrinsic mm. of the back

Erector spinae - in the osteofibrous canal
lateral to spinous processes

- in cervical region by lig. nuchae

- in lumbar region - is covered by
thoracolumbar fascia

-in sacral region - starts by tendon

Origin: median sacral crest, spinous procc. of
lumbar, 11. and 12. Th, supraspinal lig.

- divided into 2 tracts:
Lateral tract - iliocostalis,longissimus
Medial tract - spinalis

Innervation:
- dorsal rr. of spinal nerves

M. somicpinabs

M. ioirai

Loslans

M longls.

<apilis

Fasza thoscslumbalis,
Lming superficals

M. chliquus
EXTENLS
abd>miniy

M. cbliquus
temu
aacharinls



» Middle layer (thoracohumeral muscles + mm. of the back)

Sealani Cutand of clavicular head
ol peciomiis major
Pactoraks majar | N N Subcinyis
() | § ! u ‘AR .; o) 2 : ) ~ :
Cutends (proximal and
distal attachments) of
stemocostal head of
pectoralis major
Peclorils minof
Safiakie Exiormal
BnnD intarcontal
Humernus
[ Extemal Sarratus
obligque anbeno
Anteoiateral
abcdominal <
musSChes
Recius
| mbdaminis

Thoracohumeral muscles

1. pectoralis major - pectoral br. (from thoracoacromial a.), med.+later.pectoral nn. (brachial pl.)
2. pectoralis minor - #

3. serratus anterior - lateral thoracic a. (axillary a.), long thoracic n. (from brachial pl.)

4. subclavius - clavicular br. (a. thoracoacromialis), suclavius n. (brachial pl.)

- help during inspiration

Pectoral fascia

Clavipectoral fascia - attaches to clavicle
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Diaphragm gy eawe G

Diaphregma,
right dome
D apbragma,
left dome
Ug. arcvatum
medianim

@
@

Crus dextram

Sternum
Ligy
Colrim arcuacsm
tendineum lazerale Hiatis
aorticus
Diaphragma Diophe
(right dome) (left dome) M. quadratus
lurbor sm M. tansversus
Pi;(m ” abdominis
x 3
M. psoas
xm"(’?f a4 ! Jg. @rcustum
) M. psoas minor mediake
Costa X
Medulla spinalis
Truncus sympathicus Aorta thoracca | V. hemiazygas 0 ideroostades
1 - Meura parietalis,
73 pars costalls
V azygos Pleura parietalis,
I pars diaphragmatica
— A phrenica
A phvenica supetior sinistra
1
superior dextra
— Pleura parietalis,
pars modastinalis
V. cava infenior
Lsophagus
N. phrenicus, a. and v
pericardiacophrenica
Pleura parietalis,
pars costalis
Pericardium

A musculophrenics
(from a. thoracica
interna)

A.and w. thoracicae
nternae



Mm. of the back

e1st layer - spinohumeral muscles

1. Trapezius e B
Origin: spinous process of Th12-1, C7-1, nuchal . : e b o
lig., external occipital protuberance - ¥ : J o\ W:
Insertion: spine of scapula, acromion, clavicle e
Function: turns, lifts up, adducts scapula to S = A4 R
spine, N . L B ; . E—

turns the head
Innervation: accessory n.

WV soren soteer
e

e W WA VTG

e n

2. Latissimus dorsi

Origin: thoracolumbar fascia, spinous process of Th7-
12, L1-5,

sacrum, lower ribs

Insertion: crest of lesser tubercle

Function: extension, internal rotation of humerus
Innervation: thoracodorsal n.

VoGl e
et

Mm. of the back
e2nd layer - spinohumeral muscles

1. Levator scapulae

Origin: transverse proc. C1-4
Insertion: sup. angle of scapula
2. Rhomboid minor

Origin: spinous proc. C6-7
Insertion: med. margin of scapula

3. Rhomboid major
Origin: spinous proc. Th1-4
Insertion: medial margin of scapula

Function: lift up scapula
Innervation: dorsal scapular n.



Linea nuchae
U perior Proc,
sl aeleus
V. spienius
capitis
wertebraCun, M. epleniis
proc, spinosus cervicss
M. serratus
posterion
Superios
Costa 'V

M. se rratus

poslenor
inferior

Codla X1
.‘:'l'fttbfd L A

Costa Vil

Mm. of the back
e 3rd layer - spinocostal mm.

1. Serratus posterior superior
Function:

- pulls the ribs upward
- inspiration

2. Serratus posterior inferior
Function:

- pulls the ribs down
- expiration

Innervation: - Intercostal nn.



1. Superficial layer - structures

V. ogulars eaterna

N medana

N wbnants

A and v thoratics btersn V. cephabca

V. thesascoeplgutncs

Wi cstanel
aFtpremes

A and v thorasics imtema

Ve.® and

V. & andn wtercentale tercnstales

M. obhguss extermus adbdamos
M. oblguas stermea sbdaminn

M rectun addomnts

Blood vessels: perforating br. (internal thoracic a., v.)
lateral cutaneous br.(from post. intercostal aa.,vv.)
lateral thoracic a., v., thoracoepigastric vv.

Nerves: supraclavicular nn. (from cervical plexus)
lateral et anterior cutaneal br.(from intercostal nn.)
intercostobrachial nn. (connections)
long thoracic nerve (from brachial plexus)

Mammary gland



Arteries of the thoracic wall

| A subclavia
canda
- axiltaris

 thoracica

A. tharacica
; [nterna

~ A, thoracica superior

A thoracica lateralis

- A, thoracaacromialis

|

- A, Intercostales
posteriores (15t and 2nd;
saep, 34)

~ Aa, intercostales

- postenores (3rd through
12th)

- Aa. intercastales

- anteriores

A, musculophrenica

: A, epigastrica superior

Three sources:
axillary artery
subclavian artery

thoracic aorta

A carotis
COMMUNS
A homces:  Jruncus A vertebralis
SUPETIOF  thwrocervicabs
A. thoracoacromialn = ‘ -
- 3 N PR A subdlavia

A, wallarts d {:_

P e
A/ T!\ / /' !
. '/'
' )

A thoraca Interma
A Intercostalis
posterior secunda

Aorta thoraoca

A, Intercostalis
posterior

R. dorsalis

R. collateralis

R. cutaneus
/ laterats

\ R. mammaril

medialis

A horaco
dorsalis
R intercostalls anterior

Rr. intercostales ——S0
: Aorta abdominalis

antenores

A. eplgastrica supenor

A. musculophrenica
Aa lumbales

Biurcatio aortae



Arteries of the thoracic wall - continuation

-
Com~oaunawn -
. . . . . . . . . » . . .

Axillary artery
Superior thoracic artery
Thoracoacromial artery
Lateral thoracic artery

Subscapular artery

thoracodorsal artery Pectoralis branche of
the thoracoacromialis  Thoracica lateralis  Thoracodorsalis ~ Circumflexa
circumflex scapular artery artery artery artery scapulae artery




....

Arteries of the thoracic wall -
(Arterial blood supply of ICS)

Thoracic aorta
3.-12. posterior intercostal aa (aa.ICP), a.subcostal a.

Subclavian artery

costocervical trunk
supreme IC a.
1.-2. aa.ICP

F» branches of posterior intercostal a.

R, cutaneds
medialis
/’ , Kami spiiales spirel cord
=& : Ramus : R :
aa dn‘_‘"“ kmus cataneus medigls i Posterior thoracic i
. bt ntercostales Ramus cataneus lzteralis -~ wall
y AR | U I co e R oA o A S Sl gt
lateralis Ramus collataralis Latersl theracic
A. radicolanis ol
osteror o
e R.spinzlis Ramus cutareLs lateralis” - Anteno- thoradic
/
. iitt:li:;: " R. dersalis wall

Aorta

A.intercostalis = 3
haracica

posterinn



Arteries of the thoracic wall

Subclavian artery

internal thoracic a.
internal thoracic v.

Subclavian artary
Anterior scalene
Brachlocephalic vein
Sternohyoid

Internal hoade ven

Sternothyroid and artery
2nd and 3rd
ntercostal narves
s i Internal int tal
(posterior surface) mal intercosta

Transversus thoracs

Transveisus @durminis




V. jugularss interna

Veins of the thoracic wall

V. brachiocephalica
dextra

Posterior wall: V. subcav ‘G’_
ﬂ :

azygos V. V thoracc
hemiazygos v. Ve

accessory hemiazygos v. v hemaryyos v e
Lateral wall: TN vt

thoracoacromial v.
lateral thoracic v. < thoracoepigastric v. V. hemiazygos

V. intercostales
posteriores

thoracodorsal v.

V. cava inferior
V. subcostalis

Plexus venosus vertebralls internus
anterior et postenor V. jugutans intetma Y paguians externa

Plesin venous arralaty

\ }/_ V. (hNoracoesGating
i: —~ 4 Vv )
- L e— parameniel waley
\ } -

e " internal thoracic vein i

V. laca exterra ——4

yenosus
vertebralis circurrfen ium wpersoaln
i V. pudenda externa
anterior V femoniis
Vv saphesa magna

Vv. intercostales
posteriores

Anterior wall: P




Innervation of the thoracic wall R,

A hoguats
~ A crotls e
A bary ngoa s
A thwresdes supenior

Gilanduls thyrodea

Plexus braghads
- §C& No
V. cophaica MeLyNME
A, acilare — ‘
Fapticn
Mtenls "7 1
At
TR -
Fastxods — = e
maediain e
TSNS T
median
Trumcan
nferior
: w N cwann
intehirey
(pecineses)

Nn olerosano e
(o o intercostaes 51T

o - 2 e " R catancas Merals (pectocals) \eengles

Re. manutsan meduios
N thomcicur longus

Motor innervation:

Ao leriovi des ® poslevun
(Tt and 2| dareain)

K cutaness e it

intercostals nerves (12 pairs) =

£ cutateey ibemin pociaras

dorsal r. of spinal nerves S——

long thoracic nerve

N edevrontars (ded aned 48]

D wren LR

thoracodorsal nerve A e 30

r terconistvac il

pectoral medial et lateral nerves

phrenic nerve

N oudsodabs

acCcessory nerve



Innervation of the thoracic wall - continuation

N supraclaviculares = N
o - N supraclaviculares
" R culareus '," :
B cutaneus medialis e N
anteror d #dominalis T — ;
peciona’s = Nn. spiriais, -
-  dorsalis - <k
NN, intercastales X\ R cutaneits =
% lateralis v BT Nt inercaislales,
R cletameus = aadominalis : r cutaneys late s
laterals i Ne. edunesis ¢ abéaminalis
X ahelamana s S superion ‘:\v
’ , > b
M. ahishypogastriedis, =~
r. sutanews latersis —
A Anlerior view. B Poslerior view.
Rado posterior
Canglion spinalis Radix anterior

Sensory innervation:

R postenor
R. communicans

intercostals nerves i P -
mcans albus n. ies

costally

supraclavicular nerves
R
iy

intercostobrachial nerves

K. cutaneus anteron

[F» branches of intercostal nerve



A Postaror s of spinal nerve HOSencr MorCoOSAN anery and yan

Colatecy branches of —
rorcostsl perve and vessels

% = B e g

Sematyus antoncr musche ‘ Ploural canity
o } Vol plowrs
Jl Parotal pleura
Extornal waorcostay imuscls -
/5 - T Intercostal vein
Indernal rasrcostal iImuachs T 4 { ~—
% / 1 “Inercostal antery
r : > A
MEIDOSE FROCOSEN MusCie ™ 7d Inercostal nerve
% y
~ " -
Skin k. — Collstival beanchos
Superficial tasci
L : ‘ ) |
4 [}

Erdothoncic tasca
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3 parts in intercostal space: posterior intercostal vein, artery and intercostal =

Neurovascular bundle

- VA

Sth rib

Extemal\ '

intercostal Intercostal nerve

muscle

Internal

intercostal

muscle B

. iaphragmatic

FIUIF’ in pleural parietal pleura

cavity
Diaphragm
Diaphragmatic
parietal peritoneum
Collateral branch

10th rib of intercostal
nerve

Costal
parietal pleura

1. Between endothoracic fascia and internal intercostal

2. Between internal intercostals mm. > separate innermoust (intimi) intercostals
3. Between endothoracic fascia and internal intercostals
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Lymphatic drainage of thoracic wall

_

Al parasternales Sternum NIL bronchopulmeonales

~ NI intra-
NIl tracheobronchiales PR
NIl paratracheales Lymphatics
Inthe tunk
wall

Peribrorchial
netaork

Subpeursl Trachea NI interzostales
network

Lymph nodes: visceral and parietal

Parietal:
- Parasternal |.n. (from mammary gland, liver, diaphragm,pericardium, intercostal spaces)

- Intercostal (from intercostal spaces, deep muscles of the back, vertebral canal)
- Prevertebral I. n

- Phrenic (from diaphragm, liver)
- AXi IIary (from mammary gland, thoracic wall, upper limb)



Axilay
lympt 4

nodas

Mammary gland - lymphatic drainage

Supraciavicuar Subclavian

lymph nodes lymphatc trunk
Inraciaviculnr Infsticr deep cervical
lymph nodes lymph nodes
Axibary antery Intamal juguisr

ard vein ven

Aucm lymgh \\\\ AN R '- .

\“\\\ 3 \
Hurneeal (lataral) \ \

.__-oo-n..

&("” D .
duct

7 R~ Subclavian vein

et nadet ‘ _,,«—- - Right brachiccaphalic
Central lymph ’ ven and antery
nodes o Parastemal
Pecioral (anlenor) — fymph nodec
lymph nodes
Subscapular (postorno

\lymph nodes
Inerpaciont nodes Te laft hesast
Pactoralis mnor
Pacioralis major Te abdominal

(subdaphmgmadic)

Sutsareolar lymphatic lymphascs

ploxus

Cermral nodes  Acwsl noden  Clavoulr (wapracisvoutar snd

1. Axillary lymph nodes

(interpectoral I.n. - Sorgius I.n.)

2. Parasternal I.n.

3. Supraclavicular I.n.

4. Superfical inguinal I.n.




Mammary gland - blood supply, innervation

A and v. anilaris

A and v. thoradica
a%eralis

A subdavia

.
.%

r
-_7— A, thoracica
bemna

Rr. perforantes

Rr mammani
megiFes

Rr. mammani
lazeralis

Re. mammaril

N intencastales,
rr. marmmanik lateralls

P N supra

A daviculares

Nn intercastales,
T mammarii
mediales

Blood supply:

1. Thoracoacromial a. - pectoral br.
2. Lateral thoracic a. - lateral mammary br.

3. Internal thoracic a. - medial mammary br.
(perforating br.)

Nerve supply:

1. Lateral mammary br. (intercostal nn.)
2. Medial mammary br. (intercostal nn.)

3. Medial supraclavicular nn. (cervical pl.)



Projection and auscultation of heart

Testute’s points

A. Right 2.ICS - 1cm from
sternum - aortic valve

B. Right 5. ICS next to sternum
- tricuspid valve

D. Left 2. ICS - 2cm from sternum
- valve of pulmonary trunk



Projection of lungs, pleura

Lungs, pleura

Anterior border:

- major supraclavic. fossa, caudally
to 2. pair of ribs, 2.-4. ribs - together,
Right side- to 6. rib

Left-to 6.rib, curves laterally

Lower border:

Parastern.l. - cartilage of 6.rib
Midcalvicular I. - 6. rib

Axillary |.- 8. rib

Scapular [.-10.rib

Posterior border:

In paravertebr.l. to apex of lung

Pleura: inferior - 1rib lower than lungs
Sup. interpl. area - thymic
Inf. interpl. area - pericardiac







Take home message

Study!

- Bones (costae, sternum, vertebrae)

Joints of ribs (sternocostal et vertebrocostal art.)

Continuous and discontinuous joints of vertebral column (ligaments,

intervertebral disk, intervertebral art.)

- Mm. of the thorax ( mm. of proper thoracic wall+ thoracohumeral mm.)

- Mm. of the back (spinohumeral mm. + spinocostal mm. + deep mm. of the
back)

- Arteries of thoracic wall (thoracic aorta, internal thoracic a., repeat branches
of axillary a.)

- Veins of thoracic wall (internal thoracic v., lat. thoracic v.,

thoracoepigastric v., thoracoacromial v., azygos v., hemiazygos v.,

accesory hemiazygos v.)

Lymph nodes of thoracic wall - parietal

- Inervation of thoracic wall (intercostal nn., repeat nerves of brachial plexus
- supraclavicular part, supraclavicular nn.)

- Mammary gland



Thank you for your attention
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