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Anterior Thoracic Wall: Deep Dissection
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LUNGS IN Situ: ANTERIOR VIEW

Thyroid gland  Trachea and inferior thyroid veins
Omohyoid, sternothyroid, and sternohyoid muscles Common carotid artery

Manubrium of sternum Internal jugular vein

Phrenic nerve

Sternocleidomastoid muscle

External jugular vein Anterior scalene muscle

Costal part of parietal Thoracic duct

pleura (cut away)

Brachial plexus

Clavicle

Subclavian artery and vein

Pectoralis major muscle Internal thoracic artery

Pectoralis and vein

minor muscle Axillary artery and vein

Intercostal
muscles

Cardiac notch
of left lung

Superior lobe,
Inferior lobe
of left lung

Superior lobe,
Middle lobe,
Inferior lobe

of right lung Costo-
Oblique fissure mediastinal
space

Horizontal fissure
of right lung

Costodia-
phragmatic recess

Diaphragmatic part/

of parietal pleura ~ Diaphragm

7th costal cartilage

% N- Jg/;’ Xiphoid process Mediastinal part of parietal pleura
"8/

Pleural reflections  Fibrous pericardium

Oblique fissure

Musculophrenic artery

Lingula of superior lobe of left lung

Internal thoracic artery




Superior thoracic aperture

Vertebral column

Mediastinum

Right pleural cavity Left pleural cavity

Manubrium of sternum

Sternal angle

Body of sternum

Ribs

Xiphoid process

Inferior thoracic aperture



External Intercostal m.
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Internal Intercostal m.
Innermost Intercostal m. .




B .Details of an intercostal space and relationships
Lung

Plaural cavity
Visceral pleura
Pariatal pleura

Sarratus anterior muscle

External intercostal muscle

Intercostal vein
Intercostal artery

Intermal intercostal muscle

Innarmaost Intercostal muscle Intercostal nerve

Skin ' Collateral branches

Superficial fascia —

Endothoracic fascia
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Intercostal nerve
and vessels

Costal pleura
Pleural cavity
Visceral pleura

Collateral nerve
and vessels

Endothoracic
fascia

Serratus anterior
muscle
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Sternoclavicular joint
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Elevation\

Left posterolateral view \ Depression



Vertebra Anatomy
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Anterior longaudinal

Transverse costal facet (for tubercle of rib of same number as vertebra)
ligament

Infenor costal Lateral costotransverse ligament
facet (for head of

rib one number

higher) Intertransverse ligament

Interarticular

< Superior costotransverse ligament
facet (for head of

rib of same \ 2 X
number) ; S N Superior articular
. facet of rib head

Intraarticular ligament

Superior costal
facet (for head of rib
of same number)

Transverse process
[eut off)

Costotransverse ligament

Lateral costotransverse ligament

Transverse section: superior view

Lateral costotransverse igament

Superior costotransverse ligament

ntertransverse ligament

°
Right posterolateral view -



——Inferior articular process

Capsule of zygapophyseal joint
(partially opened)

Anterior
longitudinal ligament

Superior articular process

Transverse process
Lumbar vertebral body
Spinous process

Ligamentum flavum
Intervertebral disc

Anterior / ‘
longitudinal ligament i

Interspinous ligament

Intervertebral foramen

Posterior th
longitudinal ligament



Space between
ligamenta flava

Blends with capsule

of facet joint
Transverse
Lateral costal facet
costotransverse
ligament Ligamentum
flarum
Joint capsule
Costotransverse
ligament Lamina
Rib Pedicle

Fig. 42.42 Ligamenta flava and costotransverse ligaments (ventral aspect).

From Standring, Gray's Anatomy, 40th edn. Churchill Livingstone/Elsevier, Philadelphia, 2009 with permission.
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Internal intercostal

membrane
Innermost Anterior
intercostal longitudinal
muscle ligament

Cavity of
Subcostal costovertebral
muscle joint

Posterior Intra-articular
intercostal vein ligament
and arte
4 Radiate
ligament

Intercostal

nerve

External Rami

intercostal communicantes

muscle Sympathetic
trunk

Intemal

intercostal s thetic

muscle ympa

anglion
ollateral nerve gang

Innermost

intercostal and vessels
muscle tal groove

(B) Anterolateral view

A=t ——— - — e ————

branch artery artery

A+C

Elevation\

Vertebral column Sternum
(fixed) (moveable)

A = external intercostal m.
B = internal (and innermost) intercostal m.

interosseus part

C = internal intercostal m.
interchondral part

(C) Lateral view

FIGURE 1.15. Contents of an intercostal space. A. This transverse section shows nerves (right side) and arteries (left side) in relation to the intercostal
muscles. B. The posterior part of an intercostal space is shown. The joint capsule (radiate ligament) of one costovertebral joint has been removed.
Innermost intercostal muscles bridge one intercostal space; subcostal muscles bridge two. The mnemonic for the order of the neurovascular structures
in the intercostal space from superior to inferior is VAN—vein, artery, and nerve. Communicating branches (L. rami communicantes) extend between the
intercostal nerves and the sympathetic trunk. C. A simple model of the action of the intercostal muscles is shown. Contraction of the muscle fibers
that most closely parallel the slope of the ribs at a given point (fibers A and C) will elevate the ribs and sternum; contraction of muscle fibers that are

approximately perpendicular to the slope of the ribs (fibers B) will depress the ribs.



A Posterlor ramus of spinal nerve Paosterior Intercostal anery and valn

Intercostal space.

A. Anterolateral view

Lateral branches of —— [ #
interoostal nerve
and vessels

| ntemal thoraric artery
and vein

Anterior cutaneous
branch of
intercostal nerve

Collateral branches of
intercostal nerve and vessals

Anterior perforating
, branches of
Anterior intercostal artery and vein intercostal vessels

A. Anterolateral view.



Posterior ramus of spinal nerve  pogierior intercostal artery and vein

Internal thoracic
artery and vein
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Lung

Pleural cavity

Serratus anterior muscle

Visceral pleura

Parietal pleura
Intercostal vein

Intercostal artery
Intercostal nerve

External intercostal muscle

Internal intercostal muscle

Innermost intercostal muscle

Collateral branches T— Skin

Superficial fascia

Endothoracic fascia



Dorsal ramus

Ventral ramus

Intercostal nerve

Dorsal root

Ventral root ganglion

Sympathetic
chain ganglion

— Dorsal root

Lateral cutaneous
Branches of

Anterior cutaneous intercostal
nerve



NERVES ARTERIES

Postenor primary ramus
Anterior pnimary ramus

Segmented branches
to the back

Intercostal n Posterior intercostal a

Innermost intercostal m

Lateral cutaneous branch Lateral cutaneous branch

: Anastomosis
Internal intercostal m

Extemnal intercostal m ,
- Intemal thoracic a

Anterior cutaneous branch

Antenor cutaneous
branch




Posterior ramus, Pasterior branch of posterior intercostal artery

N

Lateral pectoral cutanecus branch

External intercostal membrane

Transverse Section Anterlor pectoral cutaneous branch
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Subclavian artery
Subclavian vein

Brachiocephalic vein

Y/ ‘

7

(ZZS

".' e—
AN
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\“ Internal thoracic
.lrtery

Anterior intercostal 7 \

arteries A

Body of sternum Internal intercostal

muscles

Collateral
branches of
intercostal artery
Innermost
intercostal

muscles

! Transversus
— thoracis
muscle

Transversus
abdominis
muscle



Fig. 3.29 Arteries of the thoracic wall.
&

Supreme intercostal artery
Costocervical trunk

Subclavian artery

Posterior intercostal artery

Collateral branch of posterior
intercostal artery

Musculophrenic artery Superior epigastric artery



Left phrenic nerve
Left pericardiacophrenic artery

Right phrenic nerve Left vagus nerve

Right pericardiacophrenic artery
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L

Right vagus nerve / — , .-{,;]' |
- <71 S| TN Esophageal hiatus
<./ |
Esophagus & —
--./"'A /' 3 3\ \\ : .f:.-
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—— Internal thoracic arteries

Inferior vena cava

Central tendon of

diaphragm
Aortic hiatus
Phrenic nerves
Inferior phrenic arteries
Superior epigas

Musculophrenic artery

Right crus

Abdominal aorta
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Transversus thoracis

Thoracodorsal artery muscle

Branch to falciform
ligament of liver
Anterior Musculophrenic
Intercostal arteries arteries
Superior epigastric
Intercostal | External rteri
Internal anenes
muscles I 1
bl Diaphragm
Transversus abdominis
: muscle and aponeurosis
Anastomoses with lower
intercostal, subcostal Rectus abdominis
and lumbar arteries muscles
Internal
External oblique muscle
Internal
oblique External
muscles oblique muscle

Transversus abdominis muscle Posterior layer of

rectus sheath
Ascending branch of Arcuate line
deep circumflex iliac artery
Inferior epigastric
Superficial artery
circumflex iliac artery
Superficial epigastric
Superficial artery
epigastric artery (cut)
Femoral antery
Femoral artery Superficial external
pudendal artery
Deep external
pudendal artery
Cremasteric and testicular Dorsal arteries of
arteries and artery to ductus

penis (deep to

deferens in spermatic cord Buck’s fascia)



I TANSVErsus anaominis
muscle and aponeurosis

Rectus abdominis

Anastomoses with lower
muscles

intercostal, subcostal,
and lumbar arteries
Internal

External, oblique muscle

Intemal
oblique
muscles

External
oblique muscle

Posterior layer of
rectus sheath

Transversus abdominis muscle

Ascending branch of Arcuate line

deep circumfiex iliac artery
Inferior epigastric

Superficial s ; N L

circumflex iliac artery " - ‘,'_"- TR N7 Superficial epigastric
Superficial

epigastric artery (cut) Femoral artery

Superficial external

Femoral artery
pudendal artery
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Right side of mediastinum

<\ ‘/
Trachea 5’ f/ |
D S
Right vagus n. ik Wp. o Superior vena cava
Arch of azygosv. A\ bh: l . Phrenicn. &
SEa s . iy \ pericardiacophrenic a.

Root of lung
Sympathetic trunk

Esophagus Pericardium

Inferior vena cava



Cervical parietal pleura and Anterior scalene muscle and phrenic nerve
suprapleural membrane (Sibson’s fascia) 5
Brachial plexus

Tst rib
Right subclavian artery and vein

Trachea .
Clavicle

Right vagus nerve (CN X) Subclavius muscle

Esophagus 1st rib

Sympathetic trunk Right and left

brachiocephalic veins

Right superior intercostal vein ﬁ/
5

4th thoracic vertebral body J /
Arch of azygos vein y Al

Right internal thoracic
artery

Thymus (seen through
. ‘ mediastinal pleura)
Right main bronchus

and bronchial artery

Superior vena cava
Azygos vein

Phrenic nerve and
pericardiacophrenic
artery and vein*

Posterior intercostal
vein and artery and
intercostal nerve

Innermost R’i13hl pulmonary
intercostal artery
muscles

N}ediaslinal art
of parietal pleura
(cut edge)

Internal intercostal
membrane deep to
external intercostal
muscles

Fibrous pericardium
over right atrium

Gray and white

Right pulmonary
rami communicantes

veins

Inferior vena cava
(covered b
mediastinal part
of parietal pleura)

Costal part of
parietal pleura
(cut edge)

Respiratory diaphragm
central tendon and
muscular part (covered
b}/ diaphragmatic part
of parietal pleura)

Greater thoracic
splanchnic nerve

Esophaguslanfi
esophageal plexus Costal part of

parietal pleura (cut edge)
Bronchopulmonary

(hilar) lymph nodes Costodia?hragmatic recess

of pleural cavity
Pulmonary ligament (cut)

I3
*Nerve and vessels commonly run independently. 4 N'/*
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Dorsal root ganglion

Dorsal ramus / Dorsal root

1.  Medial branch
2. lateral branch Ve

Gray ramus communicans

White ramus communicans

Muscular branches

i

' Lateral cutaneous branch
1. Anterior branch

\ 2. Posterior branch

\

iy Anterior cutaneous branch

1. Medial branch
2. Lateral branch

Spinal Cord Segment




Dorsal Dersal primary ramus

Dorsal _ root (to skin and muscles

(= posterior) ganglion of back)

root - !
DOl‘Sf.il (= posterior) horn \ ! Spinal Ventral primary
of spinal gray matter ' nerve / ramus

"
.,

s Sensory

P \_A Postganglionic

= ¥ sympathetic
\_{,D; innervation

(glands, blood

-

S
-~

Lateral horn

(preganglionic
sympathetic™ - —{-- -
neurons; only in

segments T1-L2)

vessels)
Ventral (= anterior) '.
horn. (Contains | o 'f, Motor axon
motor neurons) | cor;yn:ﬁmg:ns 1. (to skeletal
Veniral I‘. White ramus muscle)

Fig. 51. A thoracic segment of the (=egnrl?erior) i!. communicans

spinal cord, showing sensory and root Sympathetic

motor neurons and the connections (paravertebral)

of a paravertebral sympathetic ganglion. ganglion






Carcdd
wheorcle
Sympathedc chan Foramen of
tanyvenie
Neck of st 1 process (C7)
Transverse
C8 anteror ramus peocess (11)
Costooervcal unk Poack of Mgt 10
T1 andercr ramus Suprapinral

membinte

Subclavan attery - N s Groowe for
! = subciavan arkery
Scalerus srtenor
Lower Funk
of trachal plen

Second 1o

Sutcipvan ven Interra BOrads ety Groowe o subCiavan ven



Normal Anatomy of the Thoracic Outlet Region

Subpectoral space Costoclavicular space | | Interscalene triangle

Pectoralis minor.

Coracold process

(of scapuia)







Causes of Rib Cage and Upper Back Pain

in Patients with TOS

Subpectoral space
(compressed)

Costoclavicular space
(compressed)

Interscalene triangle
(compressed)

nerve, axillary
artery and yein

Coracobrachialis

|
Subscapulans

Biceps brachii
tshort head) :
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thoracic inlet
(or “outlet” in “thoracic outlet
bounded by ribs 1, T1 vertebra & jugular notch

Mediastinum

=== Superior

Inferior:
== Anternior

—= Middle
Posterior

- v

transverse thoracic plane
between sternal angle and
T4/TS inmerveriobral disc

vertebral column

(spine)

Lateral view



Superior thoracic aperture
Vertebral column Mediastinum

Right pleural cavity Left pleural cavity

Rib |

Manubrium of sternum

Sternal angle

Body of sternum

Ribs ———

Xiphoid process

thoracic aperture



Costovertebral Traumatization
dislocation _o‘ plevra and
(any level of lung
(preumothorax,
Transverse lung contusion,
nb fracture subcutaneous

Oblique emphysema)
nib fracture ™ 2 Multiple rib

. . . Y (I " weaen (S fractures (stove-
Overriding . ,I { in or flail chest)

Tear of

blood vessels
(hemothorax)
Compound by
missile (may be
detlected) or
by puncture
wound

Injury to

heart or to
great vessels

fracture
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9th nb

External
intercostal
muscle

Intercostal nerve

Internal

intercostal :4‘ r 4
muscle =

Excess fluid in iy ' |
pleural cavity le/ _j'_ parietal pleura
-7 | !rt_‘] _ . ]
“ i ;’,\‘ / T

10th rlh/ ' Liver,

Costal
parietal pleura

Diaphragm

Diaphragmatic
parietal peritoneum

Collateral branch
of intercostal
nerve



Pleura visceralis
(pulmonalis)

Pleura parietalis
(Pars costalis)

Fascia endo-
thoracica

Pleuraspalt
Sulcus costae

V,,A.u.N.
intercostalis

M. intercostalis
externus

M. intercostalis
internus

M. intercostalis
intimus

Zwerchfell

Fascia phrenico-
pleuralis

Pleura parietalis
(Pars diaphrag-
matica)

a"-}. -

Recessus costo- Leber
diaphragmaticus



Trachea

Superior mediastinum

Aortic arch

Sternal angle

Inferior
\  mediastinum



Transverse thoracic plane

Superior mediastinum
Ao arch

Sternal
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Caval opa\ma evel
Esefhaara\ Hixtus

Asctic Hivtus




Sternal part of respiratory diaphragm Costal part of respiratory diaphragm
Anterior branch of right phrenic nerve Central tendon of respiratory diaphragm

Right inferior phrenic artery Esophageal hiatus

Caval foramen opening

Fibers from right crus passing

Right crus of respiratory diaphragm 1o left of esophageal hiatus

Greater thoracic splanchnic nerve Ladtinferior phrenic artery

Lesser thoracic splanchnic nerve

Recurrent branch to esophagus
Phrenic ganglion Left superior

Least thoracic suprarenal artery

lanchnic nerve . .
» Leit phrenic nerve

Costal pant
of respiratory Leftcrus of
diaphragm respiratory

diaphragm

Lumbocostal triangle

12thrib

Lateral arcuate ligament

Lumbar part of respiratory diaphragm
Quadratus

I arcuate l
lumborum muscle Medial arcuate ligament

Transverse process of L1 vertebra

Psoas major muscle
) ,Wo
Sympathetic trunk Aortic hiatus Median arcuate ligament tf N‘/"
[
-— D

Celiac trunk Abdominal aona



Baody of sternum
Xiphod
process

Central tendon of diaphragm

Inferior vena
cava

Esophagus in esophageal
hiatus

Impression

fior liver

= _- J — Abdominal acorta

Quadratug lumborum muscle (cut)

S =
o N

Psoas major muscle (cut)



Sternal origin of diaphragm Anterior branch of ieft phrenic nerve
Anterior branch of right phrenic nerve Costal origin of diaphragm

Rightinferior phrenic artery entrl tenidon'gf disphragm

Esophageal hiatus
Vena caval foramen phag

Fibers from right crus passing
Right crus of diaphragm to left of esophageal hiatus

Greater thoracic splanchnic nerve . < :
P Left inferior phrenic artery

Recurrent branch to esophagus
Anterior branch
Lateral branch

Lesser thoracic splanchnic nerve

Azygos vein

Least thoracic

r Left superior
splanchnic nerve

suprarenal artery

Costal origin

Left phrenic nerve
of diaphragm

Hemiazygos vein

Left crus of
diaphragm

Transversus
abdominis
muscle

Vertebrocostal
(lumbocostal) trigone

12th rib

Lateral arcuate ligament
(lateral lumbocostal arch)
Quadratus . g
lumborum muscle Medial arcuate ligament
(medial lumbocostal arch)
Peoas msjormuscle Transverse process of L1 vertebra

Sympathetic trunk Median arcuate ligament

Celiac trunk Abdominal aorta



Central tendon

e — ‘ Esophageal hiatus

Vena Caval hiatus _'
w ' N Wer \ Aortic hiatus
Right crus ' oo N\ NS

(/

Left crus






Diaphragm
attac. at

Psoas fascia
merging with

o s 12th rib
Quadratus
lumborum
lliacus

Psoas maj.

lliopsoas lliopsoas
tendon

tendon




LUNGS IN Situ: ANTERIOR VIEW

Thyroid gland  Trachea and inferior thyroid veins
Omohyoid, sternothyroid, and sternohyoid muscles Common carotid artery

Manubrium of sternum Internal jugular vein

Phrenic nerve

Sternocleidomastoid muscle

External jugular vein Anterior scalene muscle

Costal part of parietal Thoracic duct

pleura (cut away)

Brachial plexus

Clavicle

Subclavian artery and vein

Pectoralis major muscle Internal thoracic artery

Pectoralis and vein

minor muscle Axillary artery and vein

Intercostal
muscles

Cardiac notch
of left lung

Superior lobe,
Inferior lobe
of left lung

Superior lobe,
Middle lobe,
Inferior lobe

of right lung Costo-
Oblique fissure mediastinal
space

Horizontal fissure
of right lung

Costodia-
phragmatic recess

Diaphragmatic part/

of parietal pleura ~ Diaphragm

7th costal cartilage

% N- Jg/;’ Xiphoid process Mediastinal part of parietal pleura
"8/

Pleural reflections  Fibrous pericardium

Oblique fissure

Musculophrenic artery

Lingula of superior lobe of left lung

Internal thoracic artery




Heart In Situ

Inferior thyroid veins Trachea
Thymus gland Left common carotid artery
Brachiocephalic trunk Left brachiocephalic vein
Right brachiocephalic vein Internal jugular vein

Phrenic nenve Vagus nenve (X)

Anterior scalene muscle Arch of aorta

Brachial plexus Thoracic duct

External jugular vein Recurrent largngeal nenve

Subclavian artery and vein Internal thoracic aterny
Phrenic nerve and
pericardiacophrenic
artery and vein

Superior vena cava

1st rib

Phrenic nerve and ‘( - . ! > Mediastinal part of

pericardiacophrenic ) ~ L, i S ; : parietal pleura
arteny and vein g

Right lung
Left lung

Pericardium

Internal

Diaphragm thoracic M
i i arte
Mediastinal part of parietal pleura L'"F of fusion 2 [
: of fibrous B X /o
i i i pericardium uperior 3 . BN
Diaphragmatic part of parietal pleura fo diaphragm eﬂlgastnc :ﬂ:esrc;ulophremc
artery

Costal part of parietal pleura



ANTERIOR EXPOSURE

Pericardium (cut edge) at site
of reflection from great vessels

Brachiocephalic trunk

Left brachiocephalic vein

Right vagus nerve

Right recurrent laryngeal nerve Arch of aorta

Right brachiocephalic vein _eft common carotid artery

Phrenic nerve

Left internal jugular vein
Subclavian artery and vein

) Left vagus nerve (X)
Internal thoracic
artery and vein WA ' 1 Ligamentum arteriosum

Phrenic nerve and
pericardiacophrenic
artery and vein

Left recurrent laryngeal nerve

Pulmonary trunk

Superior vena cava Left pulmonary

Right pulmonary artery

artery
Transverse

pericardial
sinus

Transverse
pericardial sinus

Right superior
pulmonary vein (¢

Hilum of
right lung

Mediastinal

pleura AP
(cut edge) i Y

Right ventricle

Conus arteriosus

Mediastinal part

Left auricle (atrial appendage) of parietal pleura

Anterior interventricular sulcus .(CU[ ?dge)
and anterior interventricular Pericardium (cut edge)
branch of left coronary artery Left border (obtuse

margin) of heart

Apex of heart

Left ventricle

Left superior pulmonary vein
Inferior border (acute margin) of heart

Coronary sulcus and right coronary artery
Right auricle (atrial appendage)
Right atrium
Pericardium (cut edge)




Esophagus In Situ

Common carotid artery Longus colli muscle

Anterior scalene muscle Cervical part of esophagus
Recurrent laryngeal nerves

Thoracic duct

Phrenic nerve

Posterior scalene muscle

Brachial plexus Internal jugular vein (cut)

X Subclavian vein (cut)
Subclavian arteny

Left brachiocephalic vein (cut)
Thyrocervical trunk E
Internal thoracic artery (cut)
Vagus nernve (X)

Phrenic nerve (cut)
1st rib (cut)

Common carotid artery

Brachiocephalic Subclavian artery

trunk WYagus nenve (X)

hrachaa Left recurrent
Arch of laryngeal nerve
aorta Bifurcation
¥l 4 of trachea
gos vein
Costal
Right main pleura
bronchus

(cut edge)
Superior lobar

. Left main
(eparterial) \\' bronchus
bronchus \ Thoraci

oracic
Thoracic part (descending)
of esophagus aorta
Esophageal Mediastinal part
plexus of parietal

pleura (cut edge)

Mediastinal part Pericardium
of parietal pleura (cut edge)
(cut edge) Diaphragm
Anterior f :
h
wagal trunk g;tpofr aammg
Inferior parietal pleura
vena cava
(cut)
Hepatic
veins (cut)
Inferior
vena cava
Right and
left crura of k
diaphragm 2y it ' 7 i

Inferior phrenic arteries

Celiac trunk

Stomach
£ v
Abdominal ('3

part of ; /om

Abdominal aorta esophagus



Lymph Vessels and Nodes of Esophagus

Deep Iateral cervical (rtemal jugular)

Posternor mediastinal nodes
(postenor panetal nodes)

Tracheal (paratracheal) nodes

Intercostal nodes

Tracheobronchial nodes (posterior paretal nodes)

Eetrocardiac and
infracardiac nodes

Diaphragmatic nodes

Left gastric nodes (cardiac
nodes of stomach)

Celiac nodes




Longus colli muscle

Common carotid artery

Anterior scalene muscle Cervical part of esophagus

Recurrent laryngeal nerves

Thoracic duct

Phrenic nerve
Posterior scalene muscle

Brachial plexus < ! A% v Internal jugular vein (cut)

Subclavian artery ﬂ\ bt Subclavian vein (cut)
Left brachiocephalic vein (cut)
- >

Thyrocervical trunk / % ‘ ’ '( A
‘ z > - | ‘ = - Internal thoracic artery (cut)
T A

Vagus nerve (CN X) (
' (- \ 4 \\ﬁ‘\ Phrenic nerve (cut)
\ AN

st rib (cut)

Brachio- Common carotid artery
)h " 4

RGN \ W~ Subclavian artery

trunk A )

Trachea : R |~ Vagus nerve (CN X)
Arch of - Left recurrent
aorta \ laryngeal nerve

Arch of
Azygos vein Costal
X pleura
Right main (cut edge)
bronchus B 1l i
- Left main
A+ bronchus
Thoracic part )
of esophagus Thoracic
(descending)

aorta
Esophageal
plexus Mediastinal part of
parietal pleura

(cut edge)

Pericardium
(cut edge)

Mediastinal
part of

parietal pleura
(cut edge)

Respiratory
diaphragm
Inferior Diaphragmatic
vena cava part of
(cut) parietal pleura

Anterior
e N vagal trunk

Hepatic - .
veins (cut) SN (CN X)

2 4

Inferior - : \ !
vena cava & ¥ \

Rightcruraof
respiratory
diaphragm AT

g
Left crura of respiratory diaphragm

Inferior phrenic arteries Stomach
N pv Celiac trunk Abdominal
(3 ) part of
"
4 V Abdominal aorta esophagus



Nerves of Esophagus

Superior ganglion of vagus nerve

Anterior
view Superior cervical sympathetic ganglion % g/gt
Inferior ganglion of vagus nerve :
Esophagus Pharyngeal branch of vagus nerve
Vagus nerve (X)
Recurrent laryngeal Superior laryngeal nerve
nerves : ’
Cervical sympathetic trunk
Middle cervical sympathetic ganglion
Right recurrent g : 2
laryngeal nerve Cervical (sympathetic and vagal) cardiac nerves
Vertebral ganglion of cervical sympathetic trunk
Ansa subclavia Ansa subclavia
Branch to esophagus and recurrent
nerve from stellate ganglion
Cervicothoracic (stellate)
3rd ganglion
intercostal 4
Left recurrent laryngeal nerve Posterior

nerve

Thoracic (vagal view
and sympathetic)
cardiac branches

Gray and
white rami

communicantes
Cardiac plexus

3rd thoracic
sympathetic ¢ [ p
ganglion = \ 8 ‘ of Esophageal plexus

g \ . (anterior portion)

Pulmonary plexuses

Thoracic X WU /) - pre—— hageal

sympathetic g\ f ranches to esophagea

wriink : \ g y c <~ plexus from sympathetic
3 trunk, greater splanchnic

. nerve and thoracic

Right greater aortic plexus

splanchnic nerve AW
Left greater splanchnic nerve \ Esophageal

Sympathetic : plexus
fige.rs along Anterior vagal trunk e
left inferior Vagal branch to hepatic plexus portion)

phrenic artery via lesser omentum

Principal anterior vagal branch

Branch of to lesser curvature of stomach

posterior vagal
trunk to celiac
plexus

Vagal branch to fundus

and body of stomach Posterior

vagal trunk

Greater -
splanchnic =
nerves

Vagal branch
to celiac plexus

Sympathetic
ﬁgers alon
esophagea
branch of left
gastric artery

Posterior vagal
branch to
lesser

curvature

Vagal branch
to fundus and
cardiac part
of stomach

Celiac plexus
and ganglia



Abdominopelvic
splanchnic nn.

Greater splanchnic n
T5-T9 spinal cord segment

Lesser splanchnic n
T10-T11 spinal cord segment

Least splanchnic n
T12 spinal cord segment

Lumbar splanchnic n
L1-L2 spinal cord segment

Sacral splanchnic n
L1-L2 spinal cord segment

{ 206, 317




Superior cervical Superior cervical
sympathetic ganglion sympathetic ganglion
Right vagus nerve (X) Left vagus nerve (X)
(Conjoined sympathetic and Superior cervical
vagal) superior cervical cardiac nerves (sympathetic) cardiac nerve
Middle cervical Superior cervical
sympathetic ganglion (vagal) cardiac branch

Middle cervical

Middle cervical Y
(sympathetic) cardiac nerve sympathetic ganglion
Phrenic nerve Phrenic nerve
Middle cervical
:c;egr;oi)r:;mlbmnch (sympathetic) cardiac nerve

Inferior cervical

Vertebral ganglion (vagal) cardiac branch

Inferior thyroid artery Vertebral ganglion

Vertebral artery : 7 £\ ' _ ) Cervicothoracic

Cervicothoracic (stellate) ganglion
(stellate) ganglion e condd
sympathetic

cardiac nerves

Ansa subclavia

Right recurrent
laryngeal nerve

Inferior cervical 3rd thoracic
(sympathetic) cardiac nerves sympathetic ganglion
Thoracic cardiac branch Thoracic (sympathetic)
of vagus nerve ’ \ cardiac branches
4th theracic : ' 3 : \ \. Al Tharacic cardiac
sympathetic ganglion \ . ol B\ A branch of
Thoraclic {sympathetic) A\ e
cardiac branches Left recurrent
Cardiac plexus laryngeal nerve

Phrenic nerve (cut)

4 ". /

.'" Pl £
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Thoracic sympathetic trunk

= Branches of sympathetic trunk to
thoracic plexuses

= Greater splanchnic nerve -formed by
preganglionic fibers from T5~T9 ganglia,
and relay in celiac ganglion.

= Lesser splanchnic nerve - formed by
preganglionic fibers from T10~T12
ganglia, and relay in aorticorenal
ganglion.

= The postganglionic fibers supply the liver,
spleen, kidney and alimentary tract as far
as the left colic flexure.




| Thoracic aorta

B Continuation of aortic arch at lower border of T4

B Courses downward on left side of, then in front of
vertebral column

o Passes through aortic hiatus of diaphragm at level
of T12 vertebra to enter abdominal cavity

o Main branches
a Parietal branches

D Nine pairs posterior intercostals arteries
m One pair subcostal artery
o For lower nine intercostals spaces and

upper part of abdominal wall; superior
phrenic arteries supply the superior
surface of the diaphragm.

o Visceral branches

5 Bronchial branches: one or two for each
lung

Esophageal branches
s Pericardial branches




Thoracic duct

= Begins in front of L1 as a dilated sac, the
cisterna chyli, which formed by joining of
left and right lumbar trunks and intestinal
trunk

= Enter thoracic cavity by passing through
the aortic hiatus of the diaphragm and
ascends along on the front of the vertebral

column, between thoracic aorta and
azygos vein

= Travels upward, veering to the left at the
level of TS

= At the roof of the neck, it turns laterally
and arches forwards and descends to
enter the left venous angle




Cricoid cartilage Thwyrod cartlage
Thyroid gland / Trachea

Common carotid artery \ / Common carotd Aty
Vagus rerve (X) | / Vs nerve (X)

VoL uncle Anterior scalene musce

Phrees notve H
Phonic nerve [cut)

Ieneenal jugular vein
Thoracic duct

External jugular wein
Brachal plexus

Subclavian artery and von

Bearal plosus
Subclavian artery and vein

Brachioceshalic vunk = Loit brachiocephalic vem

Raght brachsocephabc vein . ™
Phrenic nerve and " - - [ . fs

perCaediac ophrenic
arsery and wein (o)

= Indernal thoradic anery
g hol aoeta
VIgus merve (X)

Supetian vena Cava = RO (OO
farynged netve
Rt waperion lobar
jeparsenal|
bronchus

Rght pulmonary -
’_.—_’_'
s £ -
Pulmcnary tnunk " adond/
Rght I ‘ ——Leh
pedmonary primonary
Vs , ) I ; . e
‘;:‘::""NI , \ < . ¥ MedSastinad
. - . ! ! part of

parietal pleura t\ \ panetal pleurs
icut ede) ¢ -ﬂJ ) Icut edpe)
Costal ' “ostal part ol
paneld plewra Cosal pawt ¢
ot edgel / o 8 paretal pleura

3 : \ i \ ] cut edpe)
Duaphragmati . \'\ \ : -5
pert of ’ " e T : ’ S Phvenic nerve
paretal pleara b f ; . wwe)
ght costor I : - : '
Aaphragmanic > W (Ndu' ARMMS
IRCREE I 1“1 " o s ap:u-u phesea
pleural cavty — ) l; | vl cut eddge

Right intermediate broochus K Jo gl
|
|
Phremc nerve (cul) f f ". | s main brong s
AZyROS v ' Pericardium (cel edige)
Thoeacic duct Diapheagm

Iederior vena cava Lsophagus and esophageal pless



Anterior scalene muscle and phrenic nerve A. Mediastinum: right
Brachial plexus lateral view

Right subclavian artery and vein

Clavicle

Subclavius muscle

First rib

Right and left brachiocephalic veins
Right internal thoracic artery

Right vagus nerve (X)
Esophagus
Sympathetic trunk
Right superior intercostal vein

Arch of azygos vein

Right main bronch
* m'&o.r:zgfaf':;x Thymus (seen through mediastinal pleura)
Azygos vein

Lymph nodes

Superior vena cava

Phrenic nerve
Esophagus and ;
mpm&, plexus Right pulmonary artery
Mediastinal part of parietal pleura (cut edge)
Costal part of parietal
ple‘:lm (cut edge)

Greater thoracic
splanchnic nerve

Fibrous pericardium over right atrium
Right pulmonary veins

Inferior vena cava (covered by mediastinal
part of parietal pleura)

B. Right lung: medial view
Apex
Groove for subclavian artery
Area for trachea
Area for esophagus
Groove for azygos vein
Oblique fissure
Pleura (cut edge)
Right superior lobar

DinphmgLn (covered by
diaphragmatic part
parietal pleura)

Costodiaphragmatic
recess of pleural cavity

Groove for brachiocephalic vein="// (eparterial) bronchus
y Superior lobe — § Right pulmonary
% o Area for thymus and fatty tissue of anterior mediastinum -7 J f S
37 Y : ¢ s Right bronchial
Groove for superior vena cava 1] artery
Hilum ' » Right intermediate
Horizontal fissure —fiag bronchus

R Right superior
Cardiac impression 'xﬁ pe

7 monary veins
Middle lobe — | hd | Inferior lobe

Groove for inferior vena cava f ' Lymph nodes

Diaphragmatic surface

Right inferior pulmonary veins Groove for esophagus



Pulmonary Arteries and Veins

Traches,

Pulmonary trunk Avch of aorta [cut)

Left main bronchus

Right main bronchus
Left pulmonary artery

Left superior
lobar bronchus

Right superior lobar
[epartetial) bronchus

Left superior

Right pulmonary artery
pulmonsary vein

Right supenor
pulmonany vein
Left inferior
lobar bronchus

Mddle lobar
bronchus

Left inferior
pulmonary vein

Right inferior
lobar bronchus

Right inferior

pulmonary vein Left attium

; . Infetior vena : ; ;
. Right atrium Right ventricle Left ventricle
Supetior vens cava (cut) Kioending soralou) ;{'. /4?;

cava [cut)
®HNovartis



Right lung Apex

g - ' Area for rrachea
Groove for subclavian artery ~

Area for esophagus
Groove for brachiocephalic vein

Groove for azygos vein
Groove for 1strib

Oblique fissure
Groove for superior vena cava

Pleura icut edge)
Superior lobe Right superior lobar

(eparterial) bronchus
Area for thymus and fatty

fissue of antentor mediastinum

Right pulmonary arteries
Anterior border

A
'l

I~ Right bronchial artery

. T~ Right intermediate bronchus
Hilum

e

Horizontal fissure

B Right superior pulmonary veins
Cardiac impression

-y

0 B AN v

R .

[~ Bronc hopulmonary (hilar)

lymph nodes
Oblique fissure

Middle lobe

roove for inferior vena cava

\Right inferior pulmonary veins

Inferior lobe

Groove for esophagus

Diaph \ f Pulmonary ligament
iaphragmatic surface =

——=Inferior border




Pulmon izquicrdo Vileice

Fisurd ablicua

Surco para of sico de b aorta
Horde anteran

—

Artenia pulmonar izgueends —
Lobule supenor

— e

Artpiias bronguiales (2ouserdan -l

Hronguo pracpal 1zguses do -

Venas puimonares
SADeNOes 1Irguetcla

— ATIDROMON COMNACS

[ scotadura cardiaca

w Fisura obhcun

Lobule inferior

Verma pulmonat inferr aguiida
Serco para la aorta descondente

Borde iInferon



Brachiocephalic vein

Subclavian artery
Esophagus

Eparterial and
bronchus esophagus

Trachea

Brachiocephalic

vein
Azygos vein

Superior
vena cava Pulmonary
arteries
and
veins
Root
of the
lung

’ Cardiac
Aorta

; Esophagus

Oblique and

horizonatal fissures o )

ligament



Right lung o Apex
e Area for trachea

Groove for subclavian artery \ P ———

Groove for brachiocephalic vein e ———

Groove for 1st rib: Obligue fissure

Groove for superior vena cava Pleura (cut edge)

Superior lobe Right superior lobar
(eparterial} bronchus
Area for thymus and fatty

tissue of anterior mediastinuny Right pulmonary arteries

Anterior border Right bronchial artery

3 Right intermediate bronchus
Hilum
Right superior pulmonary veins
Horizontal fissure :
Bronchopulmonary (hilar}

Cardiac impression lymph nodes

Obligue fissure Right inferior pulmonary veins

Middle lobe Inferior lobe

L Groove for esophagus
Groove for inferior vena cava
Pulmonary ligament

1

Diaphragmatic surface .
Inferior border

Left lung

Area for trachea and esophagus A o Groove for left
Obligue fissure

Groove for arch of aorta

: ; Area for thymus and fatty
Left pulmonary artery 3 > tissue of anterior mediastinum

Superior lobe
Hilum
Cardiac impression

Left superior pulmonary veins

Pulmonary ligament
Bronchopulmonary (hilar)
lymph nodes Cardiac notch

Inferior lobe Oblique fissure

Left inferior pulmonary vein Groove for esophagus

Groove for descending aorta Diaphragmatic surface

Inferior border Lingula

© 2006 Elsevier Inc. Atlas Of Human Anatomy 4th Edition, Frank H. Netter MD, NetterAnatomy.com
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B. Cross section

A. Anterior view M

- },-smumandmlb(ghmu)
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Trachea and Major Bronchi
Anterior View

Thyroid cartilage

Cricothyroid ligament

Cricoid cartilage

Tracheal cartilages

hucosa of postenor tracheal wall
shows longitudinal folds formed

by densze collections of elastic
Left upper labe bronchus

|

pi+z Superor division bronchus

=
-y B

Ungular bronchus

#To upper lobe

hiddle lobe bronchus
Right and |Eﬁ\d1" To Ilngula

Lower lobe =" | l“*- rB_“B N
To lower lobe Bronchi : B 1.:.' B‘Ei
\ L — J

v g b 4
Intrapulrmonary Estrapulronary Irtrapul ronary
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Lateral views

Right lung

Upper lobe
Apical (8"

Posterior (5%)

Anterior (%)

Middle lobe
Lateral (%)

Medial (57)

Lower lobe
Superior (5%)

Anterior
basal (58)

Lateral
basal (S”)

Left lung

Upper lobe
Apico-

posterior Superior
(S1+2) division
(culmen)

Anterior (%)

Superior (5% } Lingular
Inferior (S°) g

Lower lobe
Superior (%)
Antero-
medial

basal (578)

Lateral
basal (%)

Medial views

Right lung

Upper lobe
Apical (S')
Posterior (5%)

Anterior (%)

Middle lobe
Medial (57)

Lower lobe
Superior (S°)

Medial
basal (57)

Anterior
basal (S%)

Lateral .
basal (5%

Posterior basal (')

Left lung

Upper lobe
Apico-

posterior Superior
(s1+2) division
(culmen)

Anterior (57)

Superior (S } Lingular
Inferior (§°) s

) " Lower lobe
Superior (")

Anteromedial
basal (S7*8)

Lateral l
basal (5")

Posterior basal (S'Y)
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Independent anatomical &
functional subunits of lungs

Number: 10 in each lung

Each segment has a
centrally located:

- Segmental bronchus

- Segmental branch of
pulmonary artery

- Segmental branch of
bronchial artery

The pulmonary veins and
lymphatics are
intersegmental in position.

Early malignant pathology is
usually confined to the
segment from which it
originates.




superior vena cava

pulmonary trunk

transverse sinus
left pulmonary veins

oblique sinus

right pulmonary vein

inferior vena cava

superior |- \ g s
vena cava » : . N . _. transverse sinus

right pulmonary
veins

inferior
vena cava

diaphragm



Aorta

Pulmonary trunk

Azygos
vein
sSVC Transverse sinus
Left pulmonary
Parietal vein
layer of
serous . _
pericardium Oblique sinus
IVC
Fibrous
pericardium
o 4 i Diaphragm
i'éx‘b.'.!: ML J "'ﬂ l“"L'n ”



Pulmonary Trunk

Aorta Transverse Sinus

uperior Vena Cava Cut Edge of

Right Left
Pulmonary Pulmonary
Veins Veins

Fibrous
Pericardium
Parietal Layt

of Serous
Penicardium

Oblique Sinus

Inferior Vena
Cava



Surgical Significance of the Transverse Pericardial Sinus

*The transverse

) ) . Superior
pericardial sinus  vena cava\

is especially Ascending
important to axts |
cardiac surgeons. ginger passing
After the through transverse

pericardial sac is pe”Ca""'a"5'”“'5'/ 
opened anteriorly, Pulmonary

trunk

a finger can be
passed through
the transverse
pericardial sinus

posterior to the By passing a surgical clamp or placing a ligature

aorta and around these vessels, inserting the tubes of a
pulmonary trunk. coronary bypass machine, and then tightening the
grafting. ligature, surgeons can stop or divert the circulation of

blood in these large arteries while performing cardiac
\ surgery, such as coronary artery bypass /




Brachiocephalic trunk

Superior vena cava

Right pulmonary artery

Ascending aorta

Pulmonary trunk

Right pulmonary veins

Right atrium

Right coronary artery

Anterior cardiac vein

Right ventricle

Marginal artery

Small cardiac vein

Inferior vena cava

Left common carotid artery

Left subclavian artery
Aortic arch

Ligamentum arteriosum

Left pulmonary artery

Left pulmonary veins

Auricle of left atrium

Circumflex artery

Left coronary artery

Left ventricle

Great cardiac vein

Anterior
interventricular
artery

Apex



Arch ol aona

Superor vena
cava (SVC)

Sinu-atrial (SA)
nodal branch
of RCA

nodal branch
Site of

SA node
Right coronary | Anterior Site of AV node SO0
artery (RCA) s e interventicular anery (RCA)
within coronary { BachdlCA o ofhean
sulcus / ? Left Alrioventriculas
Soaa nodal branch of RCA
Atrigventricular —
(AV) nodal branch ; > Lateral (dagona  Anterior Posterior
of RCA A T , :zmch of anter interventricular nterventriculas
Right marginal o S\ branch branch of LCA branch of RCA
branch of RCA / ‘ - Apoxcfhnn »__', mmm‘
of section for (D § branch of RCA
e © Postenor intervantncular Plane of section for (D)

branch within postanor

intarvantricuar groove (8) Postero-inferior view
(A) Anterior view

Cited from Moore’s Essential Clinical Anatomy, p. 91.



A. Normal arterial pattern, anterior view B. Variation, anterior view

Sinuatrial (SA) ncdal branch
from circumflex branch
40%, ghosted)

Plate 4-23 Coronary Arteries, Normal Patterns and Vanrations



(B)

@)

Bicuspid (miteal)
valve




Sinu-atrial (SA)
nodal branch

Left auncle (cut)

Left coronary anery
Atrial branch of right
coronary anery

Circumilex branch of
left coronary antery

Right coronary artery

Anterior cardiac veins

Small cardiac vein

Great cardiac vein

Ledt (obtuse) marginal anery

Antenor interventncular
(left amtenior descending)
branch of left coronary

artery

Right (acute) marginal branch

o Diagonal branch
of right coronary artery

Of antenor
interventricular
artery
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Anterior view

Posterior view
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Sternocostal surface
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Heart Interior
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Fiqure 1: Interior of the right ventricle.
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HEART IN SiTU
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ANTERIOR EXPOSURE
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Veins of Esophagus
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Lungs in Situ
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Lymph Vessels and Nodes of Esophagus
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Heart In Situ
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Peritoneum of Posterior Abdominal Wall
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Autonomic Nerves and Ganglia of Abdomen
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Renal Artery and Vein In Situ

Inferior vena cava Esophagus
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