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HEAD AND NECK
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HEAD AND NECK

Skull: Anterior View
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HEAD AND NECK

Skull: Anterior View
Right Orbit: Frontal and Slightly Lateral View
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Skull: Anteroposterior Radiograph
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Skull

Lateral View
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Skull - Infratemporal Fossa Exposed
Lateral View
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HEAD AND NECK

Skull: Lateral Radiograph
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HEAD AND NECK

Skull

Midsagittal Section
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Skull - Nasal Conchae Exposed
Sagittal Section
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Calvaria
Superior View

Frontal bone

Caranal suture

Bregma

Farietal bone

Sagittal suture

Farietal foramen (for emissany wvein)

Lambda
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Calvaria
Inferior view

Frontal bone

Frantal crest

Groove far superior sagittal sinus

Coronal suture

Farietal bone

ranular fovealae
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= [Diploé

— Ep0owes for branches of
middle meningeal vessels

Groove far superior sagittal sinus

Sagittal suture

Lambdaoid suture

Occipital bone
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HEAD AND NECK

Cranial Base
Inferior View
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HEAD AND NECK

Bones of Cranial Base: Superior View
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HEAD AND NECK

Foramina of Cranial Base: Inferior View

Masopalatine nerve|

Sphenopalatine vessels) =777 Incisive fossa
Cireater palatine nerve and vessels ------ Cireater palatine foramen
Lesser palatine nerve and vessels = =-—-- Lesser palatine foramen
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Lesser petrosal nerve ( |
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Internal carotid artery) T
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HEAD AND NECK

Foramina of Cranial Base: Superior View

Foramen cecUM e— Emiszan wein to superior sagittal sinus
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Foramen spinosum : ;
P Meningeal branch of mandibular nene
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Foramen lacerum

Internal carotid arterny

Carotid canal )
Internal carotid nenre plexus
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Lesser petrosal nene

Hiatus for greater petrosal nemng e Greater petrozal nerve

Facial nenve (W)
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Internal acoustic meatus
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wvestibular aquedut  —————— Endalymphatic duct
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HEAD AND NECK

Skull of Newborn
Lateral View

Anterior fontanelle

Caranal suture Farietal tuber(eminence])

Sphenoidal fontanelle

Squamous suture

Squamous part of frontal bone

Fosterior fontanelle

Supraorbital noteh (foramen’

of frontal bone Lambdoid suture

Oeccipital bone

Anterior ethmoidal

f
oramen Mastaid fontanelle

Orkital plate of
ethmoid bane

Lacrimal bone

Mazal bone
Squamous part of tempaoral bone

Ml axilla

Fetrozquamous fissure
Infraarbital foramen
Fetrous part of temporal bone
(mastoid process absent)

Zygomatic bone i
Tympanic part of tempaoral bone

(bony external acoustic meatus absent)
Zwgomaticofacial foramen
Cheal (westibularywindow of temparal
bone

Greaterming
Fyramidal process of of sphenoid bone

palatine bone Found (cochlear window of temparal

bone
Lateral plate of

pterygoid process of
sphenoid bone

Styloid process of tempaoral bone

Mandibular fossa of temporal bane
Hamuluz of medial

plate of pterygoid Zygomatic process of temporal bone
proceass

oy
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HEAD AND NECK

Skull of Newborn

Superior View

Anterior fontanelle

Coronal suture
Frontal bone

Sagittal suture

Faosteriar fontanelle

Farietal bone
Lambdaid suture

Oeccipital bone
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HEAD AND NECK

Bony Framework of Head and Neck

Temporal bone

Sphenoid bone

Temporal fossa

Zygomatic arch

Condvlar process of mandible

Mandibular notch

Coronoid process of mandible

Lateral pterygoid plate (broken line)

Hamulus of medial pterygoid plate (broken line)
Mastoid
process
External

acoustic meatus

Pterygomandibular raphe (broken line)

Ramus
Mandible § Angle Atlas (C1)
Body Styloid process

Axis (C2)

Stylomandibular
ligament

3 vertebra

Stylohyoid ligament

Body
Hyoid bone ¢ Lesser horn
Greater horn

Epiglottis C7 vertebra
Thyroid cartilage
Cricoid cartilage
Trachea T1 vertebra

15l rib
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HEAD AND NECK

Bony Framework of Neck

2nd cervical to 15t thoracic vertebrae:
right lateral view

Foramen
fransversarium

Spinous

pProcesses Intervertebral

foramina for
spinal nerves

Articular pillar formed by
articular processes and
interarticular parts
ipars interarlicularis)

Groove for spinal
nerve in transverse
F}"_“:l_"ﬁ'ﬁ

ﬁ"'?"‘:?l".‘”.!“-'t'*“"ﬂl Cervical vertebrae (spine): lateral radiograph
HEEMAES 5  Spinous process (axis)
_ - ) T Transverse process
Spinous process of C7 - : VP Spinous process of C7

: (vertebra prominens)
{vertebra prominens) s . it O
& oetal Fisels Z Zvgapophyseal (facel) join

e i ol 7] (o : 1=7 Bodies of cervical vertebrae
: i for 1st rib SO

d Al o b) Cervical curvature

M Verlebral canal
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HEAD AND NECK

Cranial Base: Pterygoid Fossae Posterior View

Posterior view

External oceipital protuberance

Superior nuchal line
External occipital crest

Masal septum
Inferior nuchal line

Choana iposterior nasal

iperiure)
Foramen magnuim -

feriar orhi i iel fi
Infe hital fissure Mastoid foramen

Occipitomastoid
suture

_ Crecipital condyle
Mastoid process —

Styloid process

— Lateral pterygoid plate
Medial pterygoid plate

\

Pteryvgoid fossa

Zygomatic arch

Scaphoid fossa
Horizontal plate of palatine hone

¥ = ,
I Pyramidal process of
¥ palatine bone

Inferior concha

Tuberosity of maxilla

Preryvaoid hamulus

“alatine process of maxilla Ahveolar process of maxilla
Incisive fossa

3 e

Bones and Ligaments



HEAD AND NECK

Cranial Base: Pterygoid Fossae Inferolateral View

Inferolateral view

Spine of sphenoid bone

Foramen spinosum

Sphenopalatine foramen
FPterygopalatine fossa
Choanae (posterior nares)

Lateral plate
Medial plate
Hamulus

of pterygoid
process

Tuberosity of maxilla
Infratemporal fossa

: , Pyramidal process of i
Alveolar process of maxilla 1 P palatine bighs

Bones and Ligaments
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HEAD AND NECK

Mandible
Anterolateral Superior View

Head

Condylar process

Fterygoid fovea
Coranoid process
Medk

tandibular notch

Lingula

. . hylabyaid groowve
Mandible of infant Mandibular
foramen
Oblique line

Submandibular fossa

fulylahyoid

Sublingual fossa

Interalvealar septa

Alveolar part ferest)
hental foramen
Mental protuberance
Mental tubercle

Base of mandible Mandible of adult

Body

i»f"?

7l

Bones and Ligaments



HEAD AND NECK

Mandible - Left Posterior View

Caronoid process

Head Candylar process

Lingula

Medk

hdandibular notch handibular foramen

Pterygoid fowea hdylohyaid groove

_F.n."l:;-lg- s [

hylobyaid line

e Body Submandibular fossa

Sublingual fossa

Ligastric fos=a

Mental spines

Mandible of adult

Mandible of aged person (edentulous)
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HEAD AND NECK

Temporomandibular Joint
Lateral and Medial Views

Lateral wiew

Jdaint capsule

Lateral ftemporomandibular) ligament
Sphenomandibular ligament
Sphenomandibular ligament (phantom
Styloid process

Stylomandibular ligament

Mandibular nerne
and otic ganglion

Jaint capsule

hiddle meningeal
arteny

Auriculotemporal nenee
M axillary arterny

Inferior alvealar nene

Lingual nene

Sphenomandibular ligament

Stylomandibular ligament

hlylobyaid branch of
inferior alvealar arterny
and mylahyaeid nenre

hedial wiew

Bones and Ligaments
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Temporomandibular Joint
Joint Action

Mandibular fossa of temporal bone

Aricular disc

Ariculartubercle of temporal bone

Joint zapsule

Jaws closed

Jauws slightly Jaws widely opened
opened rhinge and gliding
thinge action action combined)

predominates)

Bones and Ligaments



HEAD AND NECK

Cervical Vertebrae: Atlas and Axis

Anterior tubercle

Articular facel

Anterior arch fridei

Transverse Lateral
PrOCEss ) mass
L il ‘ Tubercle for
- transverse
ligament of
Transverse atlas
foramen Vertehral
foramen

; : Fosterior arch
Superior articular surface
of lateral mass for
occipital condyle

Posterior tubercle

Groove for vertebral artery

Atlas (C1): superior view

Posterior arch

Posterior tuhprclp-._____‘
=

Vertebral
foramen

Transverse
[ELLBLE bt

Transverse

foramen Articular facet

for dens
Inferior articular
surface of lateral
mass for axis

Anterior arch Anterior tubercle

Atlas (C1): inferior view

Anterior articular
facel (lor anterior
arch of atlas)

Pedicle
Superior articular
facet for atlas ), Interarticular

Transverse
Body Process

Inferior articular
facet for C3

Axis (C2): anterior view

[Hens

Posteriar articular
Superiorarticular r::'lﬂ.'ll.‘l LTor transverse
upenor articuli ligament of atlas)

facet for atlas

Transverse

Interarticular
process

part

Inferiar
articular i

Spinous process
Process P P 4

Axis (C2): posterosuperior view
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HEAD AND NECK

Upper Cervical Vertebrae and Atlantoaxial Joint

Superion
articular
surface

iar accipital
condyle

Allas (C1)

Pasterior
articular facet
{lor Iransverse
ligament
of atlas)

Axis (C2)

Upper cervical
vertebrae, assembled:
posterosuperior view

C4

Radiograph of atlantoaxial joint
{open mouth odontoid view)
A Lateral masses of atlas (€1 vertebra)

D Dens of axis (C2 vertebra)

oliEN
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HEAD AND NECK

Cervical Vertebrae: C3 and C4

Inferior asPect of C3 and superior aspect of C4 showing
the sites of the facet and uncovertebral articulations

Cc3

Bifid spinous process
Inferior aspect

Lamina

Inferior articular process and facet Vertebral foramen

. . Pedicle
Foramen transversarium

Posterior tubercle
Anterior lubercle

Costal lamella } Transverse process

Area for articulation of lefl uncinate process of C4

Vertebral body

Left uncinate process Articular surface of right uncinate process

Superior articular process and facet . ,
Ciroove for spinal nerve (C4)
C4

Superior aspect Inferior articular process

i&“’%f

il

i 2
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HEAD AND NECK

Cervical Vertebrae: C4 and C7

d4th cervical vertebra: anterior view 7th cervical vertebra: anterior view
Superior articular process Superior articular process
Lamina Spinous process Reduplicated foramen transversarium
ﬁcina!e Process ueral lamella LUincinate process
T Articular surface 4 . b
Inferior ol ! s Articular surface
articular R

Bony spicule - !
dividing foramen N

facet
. Nsversari
Posteriar ransversarium
tubercle _
Anteripr ( Iransverse process Posterior tubercle Y
Faramen transversarium : - Face 2 NSVETse
. tubercle Inferior articular facet for T1 Body Anterior tubercle ( process

{inconspicuous)
7th cervical vertebra (verlebra prominens): superior view

Body
LUincinate progess
Costal lamella

Articular surface of uncinate process

Faramen transversarium (reduplicated)

Foramen transversarium®

Groove for C7 spinal nerve
Inconspicuous anterior tubercle
{transverse process) :

3 Transverse process (posterior wubercle)

Pedicle Superior articular process and facet

Inferior articular process
Lamina
2 Vertebral foramen

Spinous process

*The foramvina transversaria of CF transmit vertehral
veins, but nol the vertebral artery, and are asvmmetrical in this specimen

3 e
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HEAD AND NECK

Cerical Vertebrae: Uncovertebral Joints Anterior View

) Dens of axis
Anterior tubercle of atlas

- Anterior arch of atlas
*'"h- i — i A
ﬂtlailin ) i Foramen transversarium

Intervertebral foramen (for C3 spinal nerve)

Intervertebral disc

Axis (C2) —=

Vertebral body
Inferior articular process (C3)

Superior articular process (C4)
Groove for spinal nerve

Site of uncovertebral joint (cleft) of Luschka

"‘ Anteriar tubercle

Transverse process
\ /Pustermrtubercle : p
Carotid tubercle

.
Vertebra prominens :
prom | ‘ N',ﬂ'_{’;
First thoracic vertebra (T1) '

= BN

Bones and Ligaments




HEAD AND NECK

Cervical Vertebrae: Uncovertebral Joints C3 to C7 Sectioned

Articular cartilage on dens for median
atlantoaxial joint complex
Lateral attantoaxial joint

Facet {zyrapophysecal)
joint between C2 and C3

A\

Atlas{€1)— 88

Axis (C2)

Foramen transversarium

Uncinate processes

Anulus fibrosus

Uncovertebral joints (clefts) of Luschka

Mucleus pulposus

Transverse process S, 15

Intervertebral foramen ifor C7 spinal nerve) Ll

Vertebral body (C7)

The uncovertebral joints of the cervical spine: anterior view
(C3 to C7 have been sectioned coronally to expose the joints)

iﬂ

e

Bones and Ligaments



HEAD AND NECK

Degenarative Changes in the Cervical Vertebrae

Degenerative changes in the cervical spine
(ankylosing spondylitis)

Atlas(C1)

Axis (2]

3 vertebral body
(sectioned in coronal plane)

Uncovertebral joint

Complete Iransverse cleil
with cleft formation

in intervertebral disc

Spread of clefl formation into

central portion of intervertebral
disc with age leading to progressive
degenerative changes in the disc

Spondylophytes (osteophytes)

Detormed vertebral bodies 0n uncinate processes

and lipping of vertebral margins

N y. : : r - Narrowing of intervertebral foramen
b T R ; :

C7 vertebra

Al

Bones and Ligaments



HEAD AND NECK

Degenerative Changes in Cervical Vertebrae: C4 and C5

superior articular process
Advanced ankylosing spondylitis with

uncovertebral arthrosis in C4 and C5 Facet joint ossified

due to advanced
osteoarthritic change

Advanced spondvlophyte (osteophyie)

: Markedly narrowed
formation on uncinate processes

intervertebral foramen
i \ g3 i may lead to compression
’?. LA . LR of spinal nerve
' T, # .- " . .I L

Inferior articular
process with facet

Groove lar spinal nerve

Uncovertebral joint fused due to extensive spandviophyte
On ransverse process

formation and ossification

Potential for compression of vertebral artery within foramen transversarium Spinous process

7o
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HEAD AND NECK

External Craniocervical Ligaments: Anterior View

Basilar part of occipital bone
Pharyngeal tubercle

Anterior atlantooccipital membrane
Capsule of atlantooccipital joint

Atlas (C1] Posterior atlantooccipital membrane

Lateral atlantoaxial joint (opened up)

Capsule of lateral Anterior longitudinal ligament

atlantoaxial joint
Axis (C2)

Capsule of
zygapophyseal
joint (C3=4)

i

iﬂ"”%

Bones and Ligaments



HEAD AND NECK

External Craniocervical Ligaments: Posterior View

Posterior atlantooccipital membrane

Skull

Capsule of

atlantooccipital
s joint

sl e Transverse

process

of atlas (C1)

Capsule of lateral
atlantoaxial joint

Axis (C2)

N\

Ligamenta flava

Vertebral ;s
artery Suboccipital nerve (dorsal

ramus of C1 spinal nerve)

Y 4

Bones and Ligaments




HEAD AND NECK

External Craniocervical Ligaments: Right Lateral View

Anterior atlantooccipital membrane

iy, g
R

Capsule of :
atlantooccipital
jennt

Posterior
atlantooccipital

% Atlas (C1)
membrane |

Ligamenta flava

Body of axis (C2)

Ligamentum nuchag——""
Intervertebral discs (C2=3 and C3-4)

Zysapophyseal joints (C4-5 and C5-6)

/ Anterior tubercle of Co vertebra (carotid tubercle)
Spinous process i
of C7 vertebra f

; ; Vertebral artery
ivertebra prominens)

T1 vertebra

Bones and Ligaments




HEAD AND NECK

Internal Craniocervical Ligaments

Upper part of vertebral canal with spinous processes
and parts of vertebral arches removed to expose
ligaments on posterior werebral bodies: posterior wiew

Clivus (surface feature) of
basilar part of accipital bone

Tectorial membrane

Capsule of
atlantooccipital

iaint Deeperfaceesson] part of tectorial membrane

Atlaz (1) Fasteriar langitudinal ligament
Capsule of lateral
atlantoaxial joint

Puiz (C2) Alarligaments

Capsule of

mygapophyseal
joint (C2—3)

Atlas(C1)

Superior langitudinal band (part of cruciate ligament)
Transverse ligament of atlas(par of cruciate ligament)
Axis (C2)

Inferior longitudinal band (part of cruciate

Deeper{accesson’ part of
tectorial membrane

Frincipal part of tectorial membrane remowed
to expose deeper ligaments: posteriar wiew

Bones and Ligaments



HEAD AND NECK

Internal Craniocervical Ligaments

Atlas (C1)

Apical ligament of dens

Alarligament

Pasterior aticular facet of
dens (for transwerse
ligament of atlas)

Anterior tubercle of atlas

Alar ligament Synavial cavities

Cruciate ligament remowved to show
deepest ligaments: posterior wiew

Transwerse ligament
of atlas

Median atlantoaxial joint: superiar wiew

o

Bones and Ligaments




HEAD AND NECK

Superficial Arteries and Veins of Face and Scalp

Epicranial aponeurosisgalea

aponeurotical (cut ta reveal sull) Farietal emizzany vein

Skin and subcutaneous tissue

Frontal branches of
superficial temparal
arteny and wvein

hliddle temporal atery and wein

Zygomatico-orbital arteny

Transwerse facial
artery and wein

Farietal branches of
superficial tempaoral
arteny and wein

Supraorbital

artery and vein .
Anterior
auricular
Supratrochlear arteries

artery and wein

Masofrontal wein

Crarzal nasal
artery and wein

Zygomaticotempoaral
artery and wein

Angular
arteny
and wein

hastoid emissany
wein and meningeal
branch of accipital
artery (posterior
meningeal arten)

Zygom aticafacial
artery and wein

Infracrbital
artery and wein

Occipital arteny

Leep facial vein and wein outf)

(fram ptenrgoid
plexus)
Fasteriar auricular

Facial arttery and vein arteny and vein

External jugular wvein (cuf)

Fetromandibular vein

Internal jugularwvein

Internal caratid artery #}V
-i-
AV

Extarnal carotid arteny /;

Lingual artery and wein

Common carotid arteny

Superficial Face



HEAD AND NECK

Superficial Face
Sources of Arterial Supply

Bladk: fram internal carotid ateny (wia ophthalmic arteny’
w
.

Red: from esxternal carotid ateny

Superficial Face



HEAD AND NECK

Cutaneous Nerves of Head and Neck

Auricular branch

Fom ophthalmic division of wagus nenve (X

of tigeminal nerve (W11}

Supraorbital nenve

Supratrochlear nene

Medial branchesa
of dosal mmi

of cervical apinal
nerves

Falpebral branch
of lacrimal nene

Infratrochlear nere

Greater occipital

External nasal branch of nenre [C2)

anterior ethmoidal

3rd occipital
nenre (3]

Fram dth, Sth,
Gth and Tth
nenres in
succession below

From maxillany divigion
of trigeminal nerve (W2}

Infraarbital nerne

Zygomaticofacial nene

Zygom aticotemporal nene

BEranches fom
cervical plexus

Lesser occipital
Fom mandibulardivigion neme (G2, 31

of tigeminal nerve (V1)

Great auricular

nence [C2, 3]
Mental nene

Transwerse cenvical

Buccal nenre nenre [C2, 3]

Supraclavicular
nenres (C3, 4)

Auriculotemporal nerne

Superfcal Face



HEAD AND NECK

Dermatomes of Head and Neck

Crorzal rami of
cenvical spinal
nenes

Ophthalmic nenve (W17,
branch of trigeminal neme

Mote: Auricular branch
of wagus nenre to
external acoustic
meatus and small
area on posteromedial
surface of auricle

Ml axillary nenre (W27,
branch of trigeminal nene

Branches from

tandibular nenre (W3], cemical plexus

branch of trigeminal neme

Superfcal Face



HEAD AND NECK

Facial Nerve Branches and Parotid Gland in Situ

Temporal branches

Zygomatic
branches

Fasterior
auricular nerve

Farotid
gland

mdain trunk of facial nerve
emerging from
stylomastoid foramen 2

I

e

Nerre to posteriar
belly of digastric
muscle and to
stylahyoid muscle

Buccal branches

hlarginal mandibular branch

Farotid duct Cervical branch

Superficial Face



HEAD AND NECK

Facial Nerve Branches and Parotid Gland
Sectioned

Medial pterygoid muscle

Harizontal section

Ramus of mandible

hdain trunk of facial nenve
Ml asseter muscle

Mastoid process

Farotid gland

Tempoarofacial division Temporal branch

Fosterior auricular newew
-3
b

Zygomatic branches

hdain trunk of facial nemre

Nerre to posteriar belly
of digastric muscle and
ta stylohyoid muscle

Buccal branches

Cernvicofacial division

Mlarginal mandibular branch

Cervizal branch

el

Superfcal Face



HEAD AND NECK

Muscles of Facial Expression: Lateral View

Epicranial aponeurosis (galea aponeuratica)
Subcutaneous tissue

Orkital part of arbiculariz oculi muscle
Shkin

Temporal fascia

Falpebral part of arbicularis oculi muscle . . .
P P Auricularis superior muscle

Frantal belly (frantalis) of epicranius muscle . . .
Auricularis anterior muscle
Carrugatar supercilii muscle (frantalis

and orbicularis oculi, pattially cut away)
Oecipital belly

[occipitalis) of

Frocerus muscle ! :
apicranius muscle

Lewatar labii superioris muscle

Lewator labii superioris
alaeque nasi muscle
(parially cut away)

Auricularis posterior muscle

Transverse par of nasalis muscle

Faratid

Alar part of nasalis muscle :
P fascia

Depressorsepti

: Il aszetaric fascia
nasi muscle

Orbicularis aris muscle

Zygomaticus miner muscle Investing layer of

[deep) cenvical fascia
Zygomaticus majar muscle

Orbicularis aris muscle
Mentalis muscle

Celtoid

Deprassor labii inferiaris muscle fascia

Depressor anguli aris muscle
Buczinator muscle

Rizorius muscle

Flatysma muscle

Sternum

Clavicle

Fectoralis major fascia

Superficial Face



HEAD AND NECK

Muscles of Neck
Lateral View

Farotid gland (cuf) hasseter muscle
Famus of mandible Submandibular gland

Styloglossus musecle Hyaglossus muscle

hylahyoid muscle
Ml astoid process

Styloid process

Stylohyoid muscle

Cigastric muscle

Body of
(posterior belly)

mandible

Middle phamyngeal
constrictor muscla

Ligastric muscle

Longus capitis muscle [anterior belly)

Splenius muscle

Sternocleidomastoid muscle Hyoid bane

Levator scapulae muscle Thyrahyaid muscle

Fasterior zcalene muscle

Omahyaid muscle

Middle scalene muscle (zuperiar belly)

Anteriorscalene muscle

Sternohyoid muscle
Brachial plexus

Inferior pharyngeal

Trapezius muscle constrictor muscle

Acromion Sternothyroid

muscle
Leltaid muscle

Mlanubrium of starnum

Sternal head of sternocleidomasteid muscle Dﬂﬁv
Ca

Clavicular head of sternocleidomastoid muscle /.Jﬂ'
' o JEN

Omohyoid muscle (inferior beally)
Clawicle

Fectaralis major muscle

Neck



HEAD AND NECK

Muscles of Neck: Anterior View

Crigastric muscle (anteriar belly)

hylohyoid muscle

oliiine

M aszeter muscle

Submandibular gland

Farotid gland Fibrous laop far
intermediate

digastrictendaon
Flatyzma muscle

[cut avuay) Stylohyaid muscle

b astoid process Digastric muscle
[posterior belly)
Hyoid bone

Carotid sheath External carotid arteny

Internal jugular vein

Fascia of infrahyaid .
muscles and cut edge Thyraohyoid muscle
Omohyaoid muscle

Thyroid cartilage (superior belly

Sternohyoid muscle

Investing layer of (deeap)

cervical faseia and cut edge Sternothyraid muscle

Scalene muscles
Cricaid

cartilage Trapezius muscle

Deltoid muscle

Clawvicle

Omohyaid muscle
finferior belly)

Fretracheal layer of (deep) cervical

fascia ower thyroid gland and trachea Fectaralis major muscle

Clawvicular head of

sternocleidomastoid muscle
Suprasternal space
F : Sternal head of pq:.x
i sternocleidomastoid muscle
Manubrium of sternum \ /;

Jugular noteh

Neck
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Infrahyoid and Suprahyoid Muscles

Hyoid bone Digastric musele (anterior bally)

hylobyoid muscle
Thyrahyoid membrane

Hyaglossus muscle

External caratid arteny
Stylohyoid muscle

Internal jugularwein
Ligastric muscle
steriar bell
Thyrahyoid muscle [posteriar belly)

Fibrous laop for
intermediate
digastrictendon

Thyraid carilage

Omoahyaid muscle

[superior belly)
Sternohyoid and

aomahyaid muscles [cut)

Sternohyoid muscle

Thyrahyaid muscle

Median cricothyroid ligament Oblique line of

thyraid carilage

Cricoid carilage
Cricothyraid muscle

Scalene Sternothyroid muscle

muscles

Omaohyoid
muscle
[superior
b1y [out)

Thyraid gland
Trapezius

muscle
Sternohyoid muscle (ouf)

Omahyoid muscle Clavicle

(infarior belly) . . BN il g
Trachea ﬂﬂp::%;
. /:m

Neck



Neck

HEAD AND NECK

Infrahyoid and Suprahyoid Muscles and their Action
Schema

Styloid process

Ml astoid process

Stylohyoid muscle
hlylabyoid muscle

Ligastric muscle (posterior belly)

Lrigastric muscle
ranteriar belly)

e Thyrohyaoid muscle
Geniohyaid muscle

Oblique line of thyroid cartilage
Sternohyaid muscle

Omaohyoid muscle
[superior belly)

e

e,
£

Omahyoid muscle (inferiar belhy

T

Sternothyroid
muscle

%

Sternum

2 4F




HEAD AND NECK

Scalene and Prevertebral Muscles

Longus capitis muscle (cut)

Basilar part Occipital condyle
| of occipital bone
Jugular process 1 g T & Rect iti
of occipital bane F i g B GApILE

. FLTNE f T anterior muscle
- " .ﬂ! L7 i o e - el
o e iy i S T -

T

Rectus capitis
hla=stoid process

lateralis muscle

Styloid
tyloid process Transwerse process of atlas (C1)

Langus capitis muscle

Anterior tubercles of transverse process
of C3 wertebra
Fosterior tubercles of transverse process
of 032 wertebra

Fosterior tubercle of
transwerse process of axis (C2)

Longus colli musele Slip=s of arigin of anteriar

scalene muscle (out)

Slips of origin of posteriar
scdlene muscle

Anteriorscalene muscle

. Middle scalene muscle
hiddle scalene muscle

. Fasterior sealene musele
Fosterior zcalene muscle

Anterior scalene

muszcle (eut)
Phrenic nene

Brachial plexus

Subelavian aterny

Subclavian vein

Fosterior tubercle of transverse
process of CF vertebra

Internal jugularwvein "
g Common carotid

Neck



HEAD AND NECK

Superficial Veins and Cutaneous Nerves of Neck

Flatyzma muscle (cut)

Facial artery and vein Digastric muscle

ranterior belly)
Marginal mandibular
branch of facial nemve Submandibular gland

hylobyoid muscle
Hyaid bane T

Faraotid gland

Fetromandibularwvein
Omahyoid muscle (out)

Internal jugularwein External carotid arterny

External jugularwein Thyrahyoid muscle
Sternocleidomastoid muscle (cuf)

Anterior jugularvein
Superior thyroid atery and wein

Communicating wein Internal jugular wein

Great auricular nernve Comman carotid arteny
Sternohyaid muscle

Thyroid carilage _
Sternothyroid muscle
Transwerse cenvical nenes Ansa cernvicalis

Omoahyaid muscle

Thyroid gland [zuperior belly) (cut)

Omahyoid musele

Trapezius muscle (inferiar belly)

Platysma muscle (cut) Brachial plexus

: Fectoraliz major muscle
Supraclavicular nenres !

Sternothyroid muscle Clavicle

Sternocleidomastoid muscle
Sternocleidomastoid muscle (out)

Neck



HEAD AND NECK

Cervical Plexus In Situ

Farotid gland reat auricular

nene
Facial atery and wein

Leszer occipital
Submandibular gland nerve

; Sternocleidomastaid
hylohyoid |

ASHEMEHRESES muscle (out, turned up)
Hypogloszal nenve (210

Stylohyoid muscle

Ligastric muscle

Digastric muscle
fanteriar belly)

[posterior belly)
Lingual arteny C2 zpinal nenre
[wentral ramus)

External carotid arteny

Fucessony nenre ()
Internal carotid arteny

C3 zpinal nerve
(wentral ramus)

Thyrahyoid muscle

Superior thyroid arteny Lewatar scapulae muscle

Omohyoid muscle superior belly) (out) Middle zcalene muscle

. N Anterior scalene muscle
Superior root of ansa cervicalis

Inferior root of ansa cenricalis CS zpinal nerve

fwentral ramus)
Sternohyoid muscle

Transverse cenical
Stemothyroid muscle arteny

Internal jugular wein Fhrenic nene

Commuon carotid ateny EnTSI:;TEOid
Interiar thyraid arterny EETE:;:IE;M;.

Wagus nenre (X))

Brachial plexus
Werebral artany

Crarzal scapular arteny
Thyrocenical trunk

Suprascapular arteny
Subelavian atery and wein

oy

3 )/
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HEAD AND NECK

Cervical Plexus
Schema

(5 = gray ramus from superiar
cenical sympathetic ganglion)

Accessony nene (X

Hypogloszal nenve (211

To geniohvoid musele # -

e —

Great auricular nene

Iré Leszer occipital nenve

R £ T
cz2 W To rectus capitis lateralis,

r longus capitis and rectus
‘ I \ capitis anterior muscles

Ta thyrahyoid muscle

Communication to vagus nene

Transverse cenical nenves

To longus capitis and
longus colli muscles

Ta amohyaid musele Cinferior belly)

Supraclavicular nenres

Tao sealene and levatar
scapulae muscles

3/l

Neck



HEAD AND NECK

Subclavian Artery: Right Anterior Dissection

Right anterior dissection
Internal jugular vein
Common carotid artery
Ascending cervical artery

Thyroid gland (reflected)

Middle cervical sympathetic ganglion
Phrenic nerve Vagus nerve (X)
Anterior scalene muscle Vertebral artery

Inferior thyraid artery
Superficial cervical artery Common carotid artery
Suprascapular artery

Daorsal scapular artery

Recurrent laryngeal nerve

Costocervical trunk Brachiocephalic trunk
Thyrocervical trunk Internal jugular vein (cut)

Subclavian artery and vein

Common origin of superficial cervical and dorsal scapular arteries from transverse cervical artery {-30%)

Superiicial branch of transverse cervical artery (superficial cervical artery)

Inferior thyroid artery
Deep branch of transverse cervical artery (dorsal scapular artery)

Transverse cervical arlery Thirocevical wnk
€

Suprascapular artery

7

zf.“”;

Neck



HEAD AND NECK

Subclavian Artery: Right Oblique Schematic View

Vertebral artery
) i Right external carotid artery
Deep cervical artery (ascending
1o anastomose with descending

Right internal carotid artery
branch of nccipital artery)

o : Ascending cervical artery
Superficial cervical artery

} i Inferior thyroid artery
Costocervical trunk
Supreme (superior)

Superficial cervical artery
intercostal artery

Right common carotid artery

Dorsal scapular artery
Superior and inferior
transverse scapular igaments

Thyrocervical trunk

Right subclavian artery (15t part medial to, 2nd pan
posterior to, 3rd part lateral to anterior scalene muscle)

Acromion

Brachiocephalic trunk

Darsal scapular artery N Suprascapular arlery
Suprascapular artery i.. 1 ) Aortic arch
Axillary artery |

y Internal thoracic (mammary) artery
1st and 2nd posterior

intercostal arteries

1st, 2nd, and 3rd anterior intercostal arteries

) Subscapular artery
Circumflex scapular artery Thoracodorsal artery

L3 Ao

Neck




HEAD AND NECK

Carotid Arteries - Parotid Space (Bed)
Right Lateral Dissection

Supericial temporal arterny

Transverse facial arterny

hdaxillary arteny

hasztoid process External carotid artarny

Styloid process e Fosterior auricular arteny

Facial nenre (W (cut) Glossophargngeal nenve (1)

Sternocleidomastoid muscle (cut) Stylohyaid muscle

Drigastric muscle (posterior belly) (out) Hypogloszal nerve (2100

Oecipital artery and
sternocleidomastoid branch

Facial arteny

Li | art
Accessony nence (K1) ingual arteny

hdylahyoid musele
Superior raot of anza cericalis me ey

Inferior root of ansa cernvicalis Hyoglossus muscle

Wagus nence [X) Dig astric muscle

ranterior belhyd
Azcending pharyngeal arteny

Hyaid bone
Carotid branch of glossopharnsngeal

nemve (LX) and carotid body Branch to

thyrahyoid muscle

Internal carotid artery (from ansa cenicalis)

Internal jugular vein
Superior laryngeal arteny

External carotid arteny
Superior thyroid arteny

Common carotid arterny

o

3/
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External Carotid Artery and Branches
Schema

Superficial temporal arterny

Digastric muscle ’/'}r
[(phantom) !

Transverse facial arteny

Mlaxillary arterny

Fasterior auricular arteny

Oecipital arteny Facial art
#, acial artery

Lescending branch
of accipital arterny .
Lingual arteny

Sternocleidomasteid branch
of accipital arteny

Ascending phanyngeal arteny
Internal carotid arterny

Superior thyroid arteny and

superior lanyngeal branch

E:xternal carotid arteny

Omahyoid muscle (phantom)

Common carotid arteny

Thyracernvical trunk

3/l
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Fascial Layers of Neck

Cross Section

Investing layer of (deep) cenvical fascia Flatyzma muscle

Sternohyoid muscle
Muscular potion of pretracheal layer of

Trach
[deep) cenical fascia (of infrahyoid muscles) rashed

Sternothyroid muscle
Wizceral portion of pretracheal

Thyraid gland
layer of (deep) carvical fascia

Ezophagus
Buccophanyngeal

Omaohyoid muscle
[wisceral)l fascia

Sternocleidomastoid

muscle
Carotid sheath

Recurrant lanyngeal

nense
Subcutaneous tissue

Common carotid areny

Investing layer of (deep)
cenical fascia roofing
posterior triangle

Internal jugular wein
Wagus nene ()
Fhrenic nenre

Anterior scalene muscle
Fatin posterior

Symp athetic trunk
triangle

Spinal nerve

hliddle and posterior
- i szalene muscles
Frevertebral layer of . Nl . . ; 5
[deap) cenvical fascia

Langus calli muscle

Lewator scapulae muscle

Trapezius muscle
Alar fascia

Leep cenical muscles

Retrophanmgeal Subcutaneous
space

Cenvical wertebra (C7)
tissue

3 )/
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Fascial Layers of Neck
Sagittal Section

E i handible
Phannx el Vot g i 3

Geniohyaid musele
B h |
Hesep aﬂr:aie;a Geniohyoid fascia
Imvesting layer of
Fetrophamngeal [deep) cervical fascia
space
Alarfascia

Fascia of infrahyoid muscles

.lm ,Q}'[//

; 'l':.' v-tf-i-"if ‘( éﬂ";‘

Fretracheal fascia

e Thyroid gland

Subcutaneous tissue

Suprasternal space

. ¥ \ ; b anubrium of sternum

Fericardium

Neck




HEAD AND NECK

Frontal process of maxilla

Lateral process of
zseptal nasal carilages

Minar alar carilage

Auiccessony nasal carilage

Lateral crus of major alar carilage

hledial crus of major alar

Septal nazal carilage

Frantal bane

Mazal bones

Septal cadilage

Anterior nasal spine of maxilla

Alar fibrofathy tissue

Infraorbital foramen

Nose (Skeleton)

Anterolateral and Inferior Views

hledial
crus of major
alar cartilage

Lateral
crus of major
alar carilage

Alar

fibrofa
tiss:lz Anteriar
nasal spine
of maxilla

Septal nasal
cartilage

Interm axillany
suture

3/
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HEAD AND NECK

Nose (Skeleton) In Situ
Lateral View

Frontalis muscle
Supraorbital ateny and nenre

Supratrochlear atery and nerne

Frocerus muscle

Carrugatar supercilii muscle

Corzal nasal arterny

Infratrochlear nene

Angular arteny

External nazal ateny and nene
Transverse facial arteny
Mazalis muscle (transverse part)

Infraorbital atery and nenre

Lateral nasal arteny

Mazaliz muscle (alar part)

Depressor septi nasi muscle

Orbicularis oris muscle
Facial artery

o
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HEAD AND NECK

Lateral Wall of Nasal Cavity

Opening of

Sphenoethmoidal recess sphenoidal sinus

Frantal sinus

Superior nasal concha

Superior nazal meatus Hypophysis
. ) ) {pituitany gland)
Middle nasal concha 4 / F : iy = in =ella turcica

Agger nasi

Sphenoidal sinus
Atrium of middle i e i - ! FPharyngeal tonsil
nasal meatus i . - 1 {adenoid if enlarged)

Basilar part of
Limen nasi

accipital bone

FPharyngeal
raphe

Choana

Tarus tubarius
Mazal westibule Opening of pharrngotympanic
[auditony) tube

Inferior nasal concha

(turbinate) Fharmjngeal recess

Inferior nazal meatus

Incizive canal

Middle nazal meatus

Soft palat
Tongue ot palate

Harizontal plate of

Falatine process of maxilla palatine bone

3/
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HEAD AND NECK

Nasal Cavity
Speculum View

Middle nasal concha

Middle nasal meatus

Inferior nasal concha

Bulging septum

Inferior nasal meatus

Ainuay to nasophanin:
Floor of nasal cawvity

undl

Nasal Region



HEAD AND NECK

Lateral Wall of Nasal Cavity - Nasal Conchae Removed

Riantalsinls Cribriform plate of ethmoeid bone

FPrabe paszing fram semilunar Frobe in opening of sphencoidal sinus

hiatus into frontal sinus via

frontonasal duct Sphenoidal sinus

[ Superior nasal meatus
with opening of posterior

[\ ethmuoidal cells

4

Middle nasal concha (oot suface) 4 ik, 3 - F . i
ly "-'.. s - : '.- .:.. - ‘:;I
Ethmaidal bulla L5 b & : i
£ B h . 1 LI
fW i : b e Basilar part
Openings of middle ethmoidal cells / L I F i ¥ o of accipital bone
Semilunar hiatus with apening il
of anterior ethmoidal cells o o " i :

4 5 e P St I Opening of
il T, N T I phargngotympanic
'*. v e r - [auditanry) tube

Torus tubarius

Uncinate process

Inferior nasal concha
[out surface) Anterior arch

of atlas (C1 wertebra)

Opening of nasolacrimal duct [ans of axis

[C2 wertebra)

Opening of
maxillang sinus

Inferior nasal meatus

3
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HEAD AND NECK

Lateral Wall of Nasal Cavity - Bony Structure

Lacrimal bane

Middle naszal concha (of ethmoid bone)

Uncinate process (of ethmoid bane)

k
[
Squamous part of frontal bone) AI

Sinus (of frontal bone)

Cribriform plate (of ethmoid bane)

Superior nasal concha (of ethmoid bone)

Maz=al spine (of frontal bone) Highest naszal concha (of ethmoid bane)

Sphenoethmoidal recess
Mazal bone

Sphenopalatine foramen
Agger nasi

Basilar part (of

Lateral process of septal oceipital bone)

nasal carilage

hajor alar carilage

Sphenoidal sinus (of

Alar fibrofatty tissue !
sphenoid bone)

Medial plates of ptenygoid

pracess (of sphenoid bone)
Frantal process (of maxilla)

Lateral plates of ptenygaid

Anterior nasal spine (of maxilla) process (of sphenoid bone)

Incisive canal (of maxillal
Fternygoid hamulus (of
sphenoid bone)

Falatine process (of maxilla)

Infarior Sphenaidal process (of palatine bone)

Alvealar process (of maxilla) nasal concha

Orbital process (of palatine bone)

Fasterior nasal spine (of palatine bone)

Ferpendicular plate (of palatine bone)

Harizontal plate (of palatine bone)

o
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HEAD AND NECK

Lateral Wall of Nasal Cavity - Bony Structure
Nasal Conchae Partly Rem

Ethmuoidal bulla

Frantal Sinis Opening of middle ethmoidal cells

Superior nasal concha (out away)
Opening of frontonasal
canal
Openings of posterior
ethmoidal cells

Middle nasal
concha feut away)

Opening of
sphenoidal sinus

. . Openings into
Infundibulum leading to maxillary sinus

frantonasal canal

Semilunar hiatus with
openings of anterior
ethmoidal cells

Uncinate process

Sphenopalatine foramen

Ethmoidal process of

Inferior nazal inferior nasal concha

concha (eut away)

Opening of nasolacrimal canal Lesser palatine foramen

reater palatine foramen

3/l
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HEAD AND NECK

Medial Wall of Nasal Cavity (Nasal Septum)

Falx carebri

Cribriform plate

Frontal sinus of ethmoid bone

Crura mater
Sphenoidal sinus

Sella turcica

Mazal septum

Choanae

Lateral process of
septal nazal carilage

hlajar
alar carilage

Mazal vestibule

Anterior nasal spine

Incizsive canal
Oral cavity
Tongue

Soft palate

£\

Nasal Region



HEAD AND NECK

Medial Wall of Nasal Cavity (Nasal Septum)

Bones and Cartilages

Squameus part of frontal bane Crista galli {of ethmoid bone)
Frantal sinus

Cribriform plate {of ethmaid bane)
Mazal spine of frantal bane

Ferpendicular plate of ethmaid

Sphenoidal crest
Masal boane

Body of sphenoid bone
Womer

Womerine groowe Sphenoidal sinus

(for nasopalatine nenre
and wessels)

Septal cadilage

Basilar part of

ocoipital bone
hajar alar carilage

{medial crus)

Fhamyngeal
tubercle
; Lateral plates of ptenygoid
/ - - z\ L process(pant of sphenoid bone)
Anteri | spine of maxill 7 s s
e SRS S ﬂ? ; f . - : Medial plates of ptenrgoid
Masal crest of maxilla | :

process [of sphenoid bane)

Ferpendicular plate of palatine

Fosterior nasal spine of palatine
Incisive zanal (of maxilla)

Leszer palatine foramen of palatine
FPalatine process of maxilla

Masal crest of palatine
Haorizontal plate of palatine bone

zreater palatine foramen

3/l
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HEAD AND NECK

Maxillary Artery
Orbitomaxillary Distribution

Anterior deep temporal arteries and nerves

Lateral pterygoid atery and muscle Fosterior deep temporal atteries and nernves

Ml aszeteric ateny and nenre
Supraorbital arteny

Lateral ligament of

Supratrachlear artery temporomandibular joint

Ophthalmic arteny Middle meningeal arterny

Crorsal nasal artery Auriculotemporal nenve

Angular arteny hdaxillany arteny

Infracrbital artary Superficial temporal artery

. . Fosterior auricular arte
Fosteriar superiar alvealar arterny o

Mliddle superior alvealar arterny Facial nenve

Anterior superior alvealar arteny Inferiar alvealar

Bucecal artery and neme artery and nenve

Medial ptenrgeid Sphenomandibular ligament

artery and muscle
r!'r Mylobyoid nerve and branch of inferior

| | t
Fterygomandibular raphe alwealar arteny

. Cigastric muscle (postarior belly)
Lingual nerve

Stylohyaid muscle
Facial arterny
External caratid arteny
hMental branch of

inferior alveclar artery Facial arteny

Submental artery Lingual artery

3/
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HEAD AND NECK

Maxillary Arter
Nasopalatine Distribution

. Anterior deep temporal atery and nerve
Sphenopalatine artery & Arery of ptenygoid canal

Fosterior deep temporal arttery and nernve

Phanyngeal arteny
Fuosterior lateral nasal branch

Aocessony meningeal arteny
Sphenopalatine foramen

mliddle meningeal arteny
Infraorbital arterny

Anterior tympanic arteny

Faosteriar superiar

Ceep auricular arteny
alwealar arterny

Auriculotemporal
nene

Sphenopalatine arteny

Fosterior septal branches

Lescending
palatine artery in
pterygopalatine
fossa

Buccal arterny : - . e _ il ol

Anastomaosis in

Superficial
incisive canal

tempaoral arteny

Ascending phanpngeal

arteny
Left and right

greater palatine areries Aszcending palatine arteny
| . P iy A ; . T~ Tanzillar branches
Left and right e | 1 2 Al

leszer palatine arteries Tonsillar arteny

External carotid arteny
Ptenrgoid arteries

Facial artery
M asseteric arteny

Superior pharyngeal constrictor muscla
Inferior alvealar arteny

Styloglossus muscle

3/
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HEAD AND NECK

Arteries of Nasal Cavity
Nasal Septum Turned Up

Mazal septal branch of superiar
labial branch Cof facial artend

Masal septum (turned up)

Anastomosis between posteriar
zeptal branch of sphenopalatine
arteny and greater palatine arteny
in incisive canal

Schematic hinge

Septal and lateral nasal
branches of posterior
ethmoidal arterny

Anterior septal branch
of anterior ethmoidal arteny

Anterior lateral nasal branch
of anterior ethmaoidal ateny

Fosterior septal branch of
sphenopalatine arteny

External nasal branch
of anterior ethmoidal arteny

Sphenopalatine
arteny

Sphenopalatine
faramen

Alar branches of
lateral nasal branch
[of facial arteny)

LAY
a_.\_

e |

Fuosterior lateral
nazal branches of
sphenopalatine arteny

Anastomosis between
posterior septal branch
of sphenopalatine arterny
and greater palatine
artery in incisive canal

Ml axillary arterny

External carotid arteny

Leszer palatine foramen and arteny ;q{}';‘

Greater palatine foramen and arteny ’ /-:m

zreater palatine arteny

Lataral wall of nasal cawvity

Nasal Region



HEAD AND NECK

Nerves of Nasal Cavity
Nasal Septum Turned Up

Olfactory nenres ([}

Mazal septum fturned up)

Incisive canal
Jchematic hinge

ledial internal nasal
branch of anteriar

Masopalatine nerne (W2)
ethmoidal nene (W10

Lateral internal nas=al
branch of anterior
ethmoidal nernve (W13

External nazal
branch of anterior

ethmaoidal nene (V1) Sphenapalatine foramen

[dissectad away)

Fterygopalatine
Internal nasal ganglion
branches of
infraarbital

nene (W) Nenre (Widian)

of ptenygoid canal

Fosterior superior lateral nasal
branch of maxillary nenee (W23

Masal branch of Greater and lesser palatine nenves (W2)

anterior superior
alwealar nenre (W27
Fosterior inferiar lateral nasal
branch of greater palatine nenre (W23

Lesser palatine nenves (2]

zreater palatine nenve (W2) ;ﬂﬁ;

Xy

Communication betueen
greater palatine and nasopalatine
nenves at incisive canal

Lateral wall of nasal cawvity

Nasal Region



HEAD AND NECK

Nerves of Nasal Cavity: Distribution of Olfactory Mucosa

Distribution of olfactory
mucosa (shaded blue)

MNasal

Lateral wall septum

of nasal cavity

AV

Nasal Region



HEAD AND NECK

Nerves of Nasal Cavity: Lateral Wall of Nasal Cavity

External nasal branch of anterior ethmoidal nerve (V)
Lateral internal nasal branch of anterior ethmoidal nerve (V)
Olfactory bulb

Cribriform plate of ethmoid bone
Olfactory tract

Posterior superior lateral nasal branches
from maxillary nerve (V,)

Maxillary nerve (V,) (sphenopalatine
foramen dissected away)

Pterygopalatine ganglion
Creater petrosal nerve

Deep petrosal nerve

Nerve (Vidian) of pterygoid canal
Pharyngeal branch of maxillary nerve (V5)
Masopalatine nerve (V) passing to septum {cut)

Posterior inferior lateral nasal branch
from greater palatine nerve (V)

Olfactory nerves (1)

Cireater

Palatine nerves (V)
Lesser

Zf"&:

Zomen

Nasal Region



HEAD AND NECK

Nerves of Nasal Cavity: Nasal Septum

Olfactory bulb

Cribriform plate

Olfactory tract

Medial internal nasal branch
of anterior ethmoidal nerve (V,

Olfactory nerves (1)
Nasopalatine nerve (V)

Incisive canal

Nasal septum

2\
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HEAD AND NECK

Autonomic Innervation of Nasal Cavity

Feniculum

Facial nere (WD
3reater petrosal nerve (parasympathetic)

Leep petrozal nerve (sympathetic)

Superior salivatory nucleus
(parasympathetic) Merve (Widian) of pterygoid canal

Maxillary nerve (W21 entering foramen rotundum

\ Pterygopalatine ganglion in
e’ pterygopalatine fos=za

Lateral and medial posterior superiar
nazal branches in ptenrgopalatine fosza

Infraorbital nene

Fosterior superiar and inferior
lateral nasal neres (cut ends)

Internal

carotid

ledulla i nene
’
oblongata ; Greater
& Internal and leszer
) Sanaid palatine Postarior ]
— Spinal arterny nemnes superior b il ary Masaopalatine nenre

cord alvealar zinus

Superior nenves
Sympathetic cervical ganglion

trurk £ = FPastsynaptic fibers ta vessels

[sympathetic) and glands
[parasympathetic) of nasal cawity,
maxillany sinus and palate

Fresynaptic parasympathetic fibers
cememe===a Posteynaptic parasympathetic fibers
Fresynaptic sympathetic fibears

Fresynaptic sympathetic cell  =e=ssssseee Fastsynaptic sympathetic fibers o
bodies in intermedialateral nucleus W
(lateral harn) of gray matter ) A

Nasal Region



HEAD AND NECK

Ophthalmic (V1) and Maxillary (V2) Nerves

Anterior ethmoidal nernve
Communicating branch

Fosterior ethmoidal nerve Supraorbital nenve

Supratrochlear nernve
Lang and short ciliary nenves

Lacrimal gland
Ciliary ganglion

Infratrochlear neme
(from nasociliany nenre)

Lacrimal neme

Cutaneous branch of

e lacrimal nenve
Masaciliary nernre

Frontal nene

Zygomaticotemporal
nene

Tentorial nernve

Zywgomaticofacial
nene
Ophthalmic nenre (W10

. 2 1 1 External nasal
Trigeminal Pl hran-:h_ of anterior
(semilunar) ganglion ethmoidal nerve

Trigeminal

nenre W)

Meningeal
branch

Faramen Infraarbital
rotundum

nenre

Foramen

ovale Anteriorsuperior

alvealar nenve
Mandibular nenve (W3

Mazal

branch
Ml axillary nenre (W2

Mucous membrane
of maxillany sinus

Sygomatic nene

Merve (Vidian) of ptenygoid canal Dental and gingival branches

Fternygopalatine ganglion Superior dental plexus

. Infracrbital nerve entering
Greater and lesser palatine nerwes infraarbital canal

Zanglionic branches to pterygopalatine ganglion Middle superior alveolar nerve

. . w
FPasteriorsuperiar alvealar nene W

Y e

Nasal Region



HEAD AND NECK

Mandibular Nerve (V3)
Lateral View

FAonterior division Temporal fascia

and temporalis muscle Posterior deep temporal nerve

Fosisnardivision Anterior deep temporal nenre

Faramen owale
M asseteric nene

Meningeal branch

Lateral pterygoid

Foramen spinosum nerve and muscle

hiddle
meningeal arteny

Auriculotempoaral
nene

Fasteriar
auricular nenre

Facial nerwe (W11

Chaorda tympani
nenre

Buczal nerve
and buccinator
muscle (out)

Lingual nenre

Inferior alvealar nenre (out) Submandibular

ganglion
Merve to mylohyaid
Sublingual
Medial ptenygoid muscle (cut) gland
Drigastric muscle (posterior belly) Myl ahoyoid

muscle feut)

Stylohyoid musele

Hypoglossal nenve Mental nerne

Submandibular gland
Inferior alvealar nenve (out)

Sublingual nene J .
Crigastric muscle (anterior belly) #};‘

Nasal Region



HEAD AND NECK

Mandibular Nerve (V3)
Medial View

hlator root

Tympanic cavity Geniculum

Sensony root

Trigeminal (semilunar)
ganglion

(™

Ophthalmic nene (W1

Maxillary nerve (W20

Mandibular nenve (W3

Anterior division

Tensarweli palatini
nenre and muscle

Chorda tympani
nene

Otic ganglion

Facial nene (W11
Charda tympani nenre

Auriculotemporal nence

Mlaxillary arteny

Tensor tympani
muscle and nene

Medial ptenrgoid
neme and muscle (cut)

Lesser petrozal neme

hlylabyaid nerne

Ftenrgoid hamulus Inferior alwveolar nerve entaring
mandibular faramen

Lingual nenre
-a-

3/
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HEAD AND NECK

Nose and Paranasal Sinuses: Cross Section

Major alar
; cartilage
Masal vestibule
Viomer
Masal septal cartilage Inderior nasal concha

] ! Facial artesy
Facial vein

Maxillary bone

Maxillary sinus

Sph id by
Masseter mwscle phenol e

Coronoid

process of Mesdial prerygoid

mandible musehe
Lateral Lateral prerveoid
perypoid Mate

muscle

i Levator veli
Aarhilage palatini muscle

of

audiboary

iulve Pharvnoeal recess

Mk of Longus capitis

mandible sl

Parotid

gl:‘lﬂd Keclus capitis
anlerior
sl

Retroman-
dibular 18
vesin Superficial
temporal
artery

Gilosso-

pharyngeal : i

n{';w Sympathetic
trunk

Stvboid

process Styloglossus
muscle
Siylobweoic
muscle

Auricular

cartilage
Mesdulla ablongata

Internal caroticd

Mastoied air eells arlery

jﬂrizrlr;.:l . Vagus nerve
A Vi
Facial nerve e s W
Hypoglossal nerve ""?
.3 AN
ACCOSSOTY
nerve
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HEAD AND NECK

Paranasal Sinuses
Coronal Section

Olfactony bulbs

Cerebral fal=

Brain Frontal sinus

Masal cavities
Orbital fat

Mazal septum
Ethmuoidal cells

Middle

nazal concha Opening of

maxillany sinus

hiddl Infraorbital recess of
fadie maxillany sinus
nasal meatus
Zygomatic recess of
maxillany sinus

Ml axillary sinus
Alveolar recess of

maxillary sinus

Inferiar .
Buccinator muscle

nasal meatus '- 1
b, T

f N

Inferior nasal concha .
\ ¥

i

Alvealar process of maxilla

Body of tongue

Hard palate
Sublingual gland

Oral cavity
hlandible (body)

jg_;ff”ff

e

Nasal Region



HEAD AND NECK

Paranasal Sinuses
Horizontal Section

Mazal cawvities

Ethmuoidal cells

Mazal septum

Eyeball

- B e T ——
? - ®
J

Orbital fat and muscles Brain

Optic chiasm Optic nenve (Il
Spheneaidal sinuses "
L]

W
bdedial wall of orbit Zemn

Nasal Region



HEAD AND NECK

Paranasal Sinuses
Sagittal Section

Ethmuoidal cells

Frantal sinus

Opening of

frontonazal duct Opening of

sphenoidal sinus

Opening of
maxillary sinus

Inferior nasal concha

hiddle nazal Sphenoidal sinus
concha {cut away) 3
L

Nasal Region




HEAD AND NECK

Paranasal Sinuses
Lateral Dissection

Opening into middle nasal meatus

hdaxillary sinus

Fterygopalatine fos=za

Nasal Region



HEAD AND NECK

Paranasal Sinuses: Bone of Nasal Cavity and Paranasal Sinuses at Birth

Bones of nasal cavity iy : g
and paranasal sinuses Sinus represents one or more anlenor ethmaoidal cells

. opening into semilunar hiatus of middle nasal meat
at hirth Fehe o e

' Sinus represents one or more middle ethmeidal cells
opening into middle nasal meatus

. Part of nasolacnimal duct
that formed in depths of
ascpic furrow

u Sinuses represent hwo or more posterior ethmoidal cells
opening into superior nasal meatus

4 i Sphenoidal sinus within hony shell isphenoidal cancha)
located anterior and lateral to body of sphenoid bone

Masal bone (braken line indicates sinus lateral to sphenoid body)

v Body of sphenaid bone
Lacrimal bone P

Hypophvseal fossa
Masolacnimal
foramen (becomes

Westigial rermnant
hony canal)

ol Rathke’'s pouch

Medial plate of
Part of nasolacrimal PRETYEDIG PrOCEss
duct within nasal
cavity with slit-like
opening in inferior
nasal meatus

Levwer border of highest nasal concha
Lower border of superior nasal concha

Pilating . Superion nasal meatus
bBone

Maxilla

Middle nasal concha (cut edge) (inferior

Lincinate process of ethmaid bone nasal concha completely remaved)

Pterveoid hamulus

Semilunar hiatus Maxillary sinus with opening into semilunar hiatus (striped

area represents membrane forming most of medial wall of sinus)

o

el

Nasal Region




HEAD AND NECK

Paranasal Sinuses: Growth of Frontal and Maxillary Sinuses

Growth of frontal and maxillary
sinuses throughout life

Birth

1 vear

H 4 years
- 7 wears
1 vears
' Acduli
E Ol ape

Frontal sinus
within (rontal hone

Left orbit
Sigile nasal concha

Nasal septum

Manillary sinus

A wathin maxilla
Nasal cavity :

Inferior nasal concha

Palate L e

i

Nasal Region




HEAD AND NECK

Inspection of Oral Cavity

Dorsum of Tongue and Palate

Fhiltrum of lip

Soft palate

Lhvula

Falatoglaszal arch

Falatophamyngeal arch

FPosteriorwall of phangn: . gﬂ;
Falatine tonsil . A-u

Oral Region



HEAD AND NECK

Inspection of Oral Cavity: Parotid Papilla

Parotid papilla with
opening of parotid duct

Y

oral Region




HEAD AND NECK

Inspection of Oral Cavity
Sublingual Region - Anterior Vestibule

Frenulum of upper lip

Leep lingual artery and weins

- Lingual minar saliva land
and lingual nerve d na

Fimbriated fold

Submandibular duct

Frenulum of tongue

Sublingual gland
Sublingual fold with openings
of zublingual ducts

Sublingual caruncle with opening
of submandibular duct

Frenulum of lower lip

e

Oral Region



HEAD AND NECK

Roof of Mouth - Hard and Soft Palates

Anterior View

Incisive papilla Incisive fossa

Transverse palatine

areater palatine
folds

artery and nene

izreater palatine foramen
Falatine raphe

Lesser palatine faramen
Falatine process

of maxilla Lesser palatine arterny

and nenes
Falatine glands

Tendon of tansar weli
palatini muscle

Harizontal plate
of palatine bone

Ftenrgoid hamulus

Falatine r” | ¥ - J = : Interdigitating fibers of
Aponeurasis . ’ £ ; levatar weli palatini
(from tenzor muscle
weli palatini

muscle)

Buccinatar muscle

Uwvular muscla

Fterygomandibular raphe

halar minar

Superior pharyngeal
zalivany glands

constrictor muscle

Falatophamngeus

Falatoglossus muscle
muscle

Falatine tonsil

wx

3/
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HEAD AND NECK

Roof of Mouth - Soft Palate

Posterior View

Carilaginous part of
pharpngotympanic
{auditony) tube

Basilar part of

Lewatar weli palatini muscle (cutf) accipital bone

=

Fharyngobasilar
fascia

"X
wa | e,

Tensor veli palatini muscle

Lewator weli palatini muscle

- e

Choanae
mrledial ptenrgoid muscle (out)

Fterygoid hamulus
Medial pterygoid plate

Fterygoid hamulus Superior pharyngeal
canstrictar muscle (cut)

Tendon of tensor weli palatini muscle

Lewatar veli palatini muscle (cut)
Falatepharyngeus muscle

Falatophamyngeus muscle (cut)

Uvular muscle

o

;f_;if”%f
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HEAD AND NECK

Floor of Mouth - Musculature
Lateral, Slightly Inferior View

i astaid
process

Styloid process

Hyoglossus muscle . .
veg Crigastric muscle

[posteriar belly)

hlylahyoid muscle Stylahyaid musele

Ligastric muscle Greater horn of Hyoid bone

fanterior belhyd
Lesser horn of Hyaid bone

Body of Hyaid bane
Median raphe bebuvean

lahyoid |
mylabyoid muscles Thyrahyaid muscle

Omaohyoid muscle

Sternohyoid muscle W

3/

Fibrous loap for
intermediate digastric
tendaon

Oral Region



HEAD AND NECK

Floor of Mouth - Musculature
Anteroinferior View

Drigastric muscle
ranterior belly)

hlylabyaid muscle

Digastric muscle
[posteriar belly)

Hyoglossus
muscle

Stylohyaid muscle

o

Fibraus loop for intermediate digastric tendan

Oral Region



HEAD AND NECK

Floor of Mouth - Musculature
Posterosuperior View

Sublingual gland

Lingual

Inferior alvealar
nemre and arteny

hylobyaid nernve

iﬁ
L
and arteny

Submandibular
gland and duct

TElFi

e, el

hylobyoid muscle

Superior mental
spine for arigin of
genioglossus muscle

Geniohyaid muscle

X
i

Lesser hormn of hyaid bone

Greater horn of hyeid bone

Hyaglossus
muzcle feut)
Body of hyaid bone

y il

Oral Region



HEAD AND NECK

Muscles Involved in Mastication
Lateral View

Temporal fascia

Superficial layer of

Temporalis : =
temporalis fascia

muscle

Leep layer of
temporalis fascia

Lewatar 1abii

Superioris
alaeque nasi Zygomatic arch

muscle
Adicular dise of
Lewator labii temporomandibular
superioris joint
muscle
Leep part of

massetar muscle

Zygomaticus
minar muscle
Superficial part of
masseter muscle

Zygomaticus

majar muscle Farotid duct

Buccinatar muscle
Lewatar
anguli

oris

muscle .
Drepressar anguli

oris muscle

Orbicularis

oris muscle .
Cepressar labii

inferioriz muscle

mentalis
muscle
S

3/
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HEAD AND NECK

Muscles Involved in Mastication - Masseter Removed
Lateral View

Temporalis muscle

Insetion of temporalis muscle to
coronoid process of mandible

Farotid duct

Buccinatar muscle

Lateral ptenygoid

Orbicularis aris muscle muscle

haszetaric nenre
and arteny

M axillary arteny

Insertion of
massetar muscle

Y e

Oral Region



HEAD AND NECK

Muscles Involved in Mastication (Deep)
Lateral View

Aricular disc of
temporomandibular joint

Adicular tubercle

Lateral pterygoid
muscle

Sphenomandibalar
ligament

hdedial ptenygaid —
muscle { !

Farotid duct

Superior phargngeal
constrictor muscle
Buccinator muscle

FPtenrgomandibular raphe

Oral Region



HEAD AND NECK

Muscles Involved in Mastication (Deep)
Posterior View

Carilaginous part of
Sphenamandibularligament Otic ganglion Choanae pharyngotympanic
fauditon’ tube

Lateral
ptenrgoid plate

Ml asseteric
nernse

Temporomandibular

joint

Auriculotemporal
nene

bl aszeteric arteny

Lateral pterygoid

bl axillany arteny
muscle

Inferior alvealar nenre

liddle meningeal
arterny

Medial pterygaoid

muscle

ledial pterygoid muscle

Tensor veli

Lingual neme )
palatini muscle

Menre ta mylohyaid

Pternygoid hamulus
Fterygoid hamulus

Lewator weli palatini muscle

Medial ptenygaid plate i M

o

Oral Region




HEAD AND NECK

Teeth: Decidous and Permanent

Deciduous Permanent
(primary) (colored blue)

Usual age of Usual age of
eruplion eruplion

c linci Ceniral incisor (7th year)
entral incisor

{8=10 months)

Lateral incisor (Bth yvear}

Lateral incisor Canine (cuspidi i11th=12th year)
(B=1{} months}

1st premolar (9th year)
Canine (cuspid!

[ Th=20 manthsi 2nel premaolar (10th yeard

151 molar

15t molar {bth year)
{15=21 maonihs)

2nd molar (12th—13th year)
2nd malar

(2024 manths) \

2ol modlar
(2024 months)

===3rd molars { 17th-251h year)

2nd molar {12th=13th vear)
121 maolar

{15-21 months) 15t molar (6th vear)

Canine (cuspid) 2nd premolar (10th year)

{16-20 months) 1st premolar (9th year)
Lateral ncisor

= Canine (cuspid) (11th=12th vear)
(1521 manths)

Centeal incisor Lateral incisor (8th year)

(6= months)

Central incisor ( 7th vear)

e

Oral Region



HEAD AND NECK

Teeth: Upper and Lower Permanent Teeth

/ Central incisors

Incisive 0s5a

o~ i K T r-..'_-__.____..-LateraIincisurs A
g W N e " |
: B R L o Canines il LY
Palatinge process i W R ) :

of maxilla

1st premaolars

Harizontal 2nd premaolars
plate of
palatine 1st molars

S/ e e
%3
hone ’ﬁg, | L 5&’;{
| -r‘# 4 b

Creater and lesser
palatine foramina

Upper permanent teeth Lower permanent teeth

£\

oral Region



HEAD AND NECK

Teeth

' \ Enamel

Dentine and dentinal wbules

Imterglobular spaces
Odontoblast laver

Interproximal spaces

Crown 4

Dental pulp containing vessels
and nerves

Gingival (zum) epithelium (stratified)

Cingival groove

Lamina propria of gingiva (gum)
{mandibular or maxillary periosteum)

Periodontium
{alvenlar penosteum}

Papilla
Cement

Root (central) canals

Ro
containing vessels and nerviss

Bone

i
;
||
!
X
i
|

Apical foramina

ki TRl
e,

e

Oral Region



HEAD AND NECK

Teeth: Left Upper and Lower Permanent Teeth (Labiobuccal View)

Left upper
permanent

teeth: -
labiohuccal

ii -! i-- oy

— - s _,.i“
II_'_' 1- | - ",

_ \ L |
Left lower | i L
permanent | !.
teeth: I ¢ !
labiobuccal I "1 }
view 5 \

Central  Lateral
Incisors Canines Premolars Molars
lcuspics)

Y
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HEAD AND NECK

Epiglotti=

edian glossoepiglottic fold
Lateral glassoepiglottic fold
Wallecula

Falatepharyngeal arch and muscle

Falatine tansil (eut)

Lingual tans=il (lingual nodules)

Foot
Falateglos=sal arch and muscle (out)
Foramen cecum
Terminal sulcus
“allate papillas
Area enlarged on Plate 548

Faoliate papillae

Filifarm papillae
Body

Fungiform papilla

Midline groowe (median sulcus)

3/
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HEAD AND NECK

Tongue: Section of Taste Bud

Lingual tonsil

Filiform papillae ‘ i'- ~ih*% “T

Fungiform papilla ? J 4 i

Keratinized tip
of papilla

Intrinsic muscle

Duct of gland

Crypl
Siratified Lymph follicles
tratificd squamous ; ;
epithelium MULmlb. alands
Sustentacular cell Vallate papilla
Taste buds

Sensory cell
Taste pore
Lamina propria

Furrow

Lingual glands {serous glands of von Ebner)

. Schematic stereogram: area indicated above
Section of

taste bud

oral Region



HEAD AND NECK

Muscles of Tongue
Sagittal Section

Falatepharyngeus muscle

Falatoglossus muscle

Inferior longitudinal muscle of tongue

Mastoid process

Crigastric muscle (posterior belly) (out)

Styloid process
Fhamrngobasilar fascia

Superior pharyngeal constrictar muscle
Stylohyoid ligament

Styloglossus muscle

lossophanyngeal part of superior
phampngeal constrictor

Stylophanrngeus muscle

Stylohyoid muscle

Middle phanrngeal constrictor muscle
Cigastric muscle (posterior belhyd (cut)
Hyaglossus muscle

Genioglossus muscle

Intermediate tandon of digastric muscle (cut)

bylohyoid muscle feut) Fibrous laop for intermediate digastric tendan

Hyaid bone
Geniohyoid muscle

3/

oral Region



HEAD AND NECK

Tongue and Related Structures
Sagittal Section

Superior pharyngeal
constrictor muscle

Lingual nenve

Submandibular ganglion Styloglossus muscle

Deep lingual arteny Falatoglossus muscle

and wenae comitantes
Stylohyoid ligament

Stylopharyngeus muscle

Hyoglossus muscle (cut)

Lingual arteny

External carotid arteny

Internal jugular wein

Arterny to
frenurI{lm Retromandibular vein
Facial wein

Common trunk for facial,
retromandibular and
lingqual weins

Lingual wein

Submandibular

Suprahyaoid arteny
duct

Hyoid bone Cor=al lingual ateny and wein

Sublingual arteny
and vein

Hypoglossal nerve “Wena comitans of hypoglossal nenre

Geniohyoid muscle

3/

oral Region



HEAD AND NECK

Tongue and Salivary Glands
Horizontal Section - Superior View

Orbicularis oris muscle

Buccinator muscle
Buccophanyngeal fascia
Facial atery and wein
Fterpgomandibular raphe
Lingual nerre and superior phanyngeal constrictor muscle
Falatoglaossus muscle in palatoglessal arch
bl asseter muscle
Falatine tonsil
Falatepharyngeus muscle in palatophanyngeal arch
Ramus of mandible
Inferior alveolar artery, wein and nene
mrledial ptenrgoid muscle
Styloglossus muscle
Facial nene
Retromandibular wein \
External carotid arteny H{
Farotid gland \

Stylophamyngeus musele |

Stylohyoid muscle _ |
|

Sternocleidomastoid muscle e

Digastric muscle (postariar beally) ———

Internal jugularwein, internal carotid arteny

and nenes [X, % and Xl in caratid she ath Longus capitis muscle

Superior cervical sympathetic ganglion RISVERERIalTasla ﬂ’;
Buccophangngeal fascia and retrophanyngeal space B /:m

oral Region



HEAD AND NECK

Tongue and Salivary Glands
Frontal Section - Anterior View

Superior langitudinal muscle of tongue

Werical and transverse muscles of tongue

Inferior longitudinal muscle of tongue

Styloglossus muscle
Buceinatar muscle

Muscles of facial expression

Hyaglossus muscle
Zenioglossus muscle
Sublingual salivany gland
Submandibular duct

Mlandibular canal, inferior
alvealar arteny, wein and
nene

Lingual nerre

Merre to mylohyaid

Facial arteny

“WYena comitans of hypoglossal nerve (to
lingual wein)

Submandibular lymph node

Submandibular=salivary gland

Facial wein

Flatysma muscle

Hyoid bone

Intermediate digastric tendon

hlylobyaid muscle

Hypaglossal nene (X0

Lingual arteny W

3/

Section behind 1zt molar tooth demonstrating beds
of zsublingual and submandibular glands

oral Region



HEAD AND NECK

Salivary Glands

Dissection

Superficial temporal artery and wein and
auriculotemporal nernee

Branches of facial nene
Transwerse facial arterny

FAecessony parotid gland

Farotid duct

Buccinatar muscle (cut)

hdasseter muscle

Lingual nerve

Submandibular ganglion

Tangue

Frenulum of tongue

Sublingual fald with apenings Farotid gland

of sublingual ducts

Sublingual caruncle with opening
of submandibular duct

Retromandibular
wein [ anterior and
posterior branches)

Sublingual gland

Drigastric muscle

Submandibular duct (posteriar belly)

Stylohyaid muscle

Sublingual artery and wein External jugular wein

hlylabyaid muscle (out) Sternocleidomasteid muscle

Cammon trunk receiving facial,

Digastri | tariaor bell
gastric muscle (anterior belly) anterior branch of retromandibular,

Hyoid bone and lingual veins
Submandibular gland
Internal jugular wein
Facial aensand vein External carotid arterny ,ﬁ:a

oral Region



HEAD AND NECK

Salivary Glands
Histology

Farotid gland: Submandibular gland: Sublingual gland:
tatally serous muosthy seraus, patially mucous almuost completely mucous

37
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HEAD AND NECK

Afferent Innervation of Mouth and Pharynx
Anterior View

Trigeminal Wiimaxillang W23 wia superior
dhrenlar nenres

Trigeminal Wiimaxillang W2 via
pterrgopalatine ganglion and greater
and lesser palatine nernves

Facial (WINintarmediate nernve) via
greater petrozal nene,
pterrgopalatine ganglion and
greater and lesser palatine nenves

Trigeminal nene W)

Glossophanngeal nenve (LX) WA/{/

Wagus nenve [X) f":_/_;,;,;/,f

Flossophanyngeal (<) wia pharyngeal plexus
Gloszophanyngeal (1% via tonsillar branches

Gloszophanyngeal (1) taste plus general

Facial nerve (W1 zensation wia lingual branches

Wagus () wvia internal branch of
superior lanyngeal nenre

3/
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HEAD AND NECK

Afferent Innervation of Mouth and Pharynx
Lateral View

Trigeminal (Wi imaxillan W23 via
pharyngeal branch of pterygopalatine

Facial (W (intermediate nenve) wia greater
petrozal nemre and ptenpgopalatine ganglion

Zlossophanrngeal (1)
wia phanpngeal plexus

Trigeminal (W Cmaxillany W2 via
pterygopalatine ganglion and
greater and lesser palatine nenves

Gloszophamyngeal (12
wia tonsillar branches

Glaszophanyngeal (1)
taste plus general
zensation via lingual
branches

Trigeminal (Wimaxillang W2
wid superiar alvealar nenves

Wagus (%) and glossophanyngeal
(LX) wia pharpngeal plexus

Trigeminal (Wiimandibular W3 wia buccal

Trigeminal M (mandibular W3 via
inferior alvealar nenve

Wagus (2] wia internal branch
of superiar laryngeal nerve

Trigeminal nerne (W)

Glossopharyngeal neme (1) Wl‘:
Wagus nernve (5] W/{l/{,{;

Facial nenme (W) -
5

3/

Trigeminal (Wiimandibular
WA wia lingual nenre

Facial (W (intermediate nenve) taste via
charda tympani and lingual nernve

oral Region



HEAD AND NECK

Afferent Innervation of Mouth and Pharynx
Dorsum of Tongue

Trigeminal nenve (W)

Glozzaphanyngeal (1) W
Wagus nene (X) “_.f?/:"’//’//{//{‘

Facial nerwe (W11

zlossophanyngeal (LX) taste plus
generdl sensation wia lingual
branches

Wagus 21 wvia internal branch of
superior laryngeal nenre

Trigeminal ) (mandibular
WA wia lingual nenre

Facial (W (intermediate
nenre] taste via chorda
tympani and lingual nerve

el

zf‘ﬁ

oral Region



HEAD AND NECK

Pharynx* Median Section

Phanyngeal opening of phargngotympanic
Sella turcica (auditon tube

Sphenooccipital synchondrosis
Fhamyngeal tonsil

Frontal sinus
Sphenoidal sinus

Hazal zeptum Fhanmngeal tubercle of accipital bone

Nasophansn: Fhargngeal raphe

Soft palate Anterior longitudinal ligament

Palatine glands Anteriar atlantooccipital membrane

Hard palate Apical ligament of dens

Oral cawity Antariar arch of

Incisive canal atlas (C1 wertebra)

Falatine tonsil

Body of tongue Lens of axis (C2 wertebral

Oraphann:
Foramen cecum } ., ; i FPharyngeal constrictor
Lingual tonsil r | ' L
. b 1 B
Fenioglossus - o - ; ‘ I 1 IF;[QM Buccopharyngeal
muscle Tk i) ey fascia

Root of tangue

: . Retrophamngeal
Epiglotti= space

andible

——

Geniohyoid muscle . - Frevertebral fascia and

. anterior longitudinal ligament
Hyoid bone
Hyoepiglottic ligament

Thyrohyoid membrane Werebral

Largngophanyns budies
Lamngeal inlet (aditus)
Thyroid cartilage

Wocal fold

Transverse antenoid muscle
Cricoid catilage

Trachea

Ezophagus

Ezophageal muscles

Thyroid gland

Imvesting layer of (deep) cernvical fascia
FPretracheal fascia

Suprasternal space

hManubrium of sternum

3 Lo

Pharye



HEAD AND NECK

Fharyngeal opening of
phamrngotympanic
{auditony tube

Triangular fold

=y

Tongue (drawn fanuard

Fauces
Medial View
Median (Sagittal) Section

- Yy
R\ )
Wi - ¢
Eeoy - '="/')
T
: 9.
L 13 *\
i

Sphenoidal sinus
Fhamyngeal tonsil
Torstubarius

Phamyngeal tubercle (basilar
part of occipital bone)

Fharyngeal raphe
Hard palate
Fhamyngeal recess
| Salpingopharngngeal fald

Soft palate
Falatine glands
Lhrula
Semilunarfold

Supratonsillar fossa

e P alatine tonsil

Falatopharyngeal arch

Falatogleszal arch

Wallecula

Oraphann:

Lingual tonsil

Epiglotti=

and dowmnuard) W

3/
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HEAD AND NECK

Fauces: Pharyngeal Mucosa Removed
Medial View
Pharyngeal Mucosa Removed

Carilaginous part of
phansngotympanic
[auditony) tube

Tensor veli palatini
muscle and tendan

Lewator weli palatini muzcle hedial pterygoid plate

Aszcending palatine arterny

Fhamyngeal branch
of ascending
pharyngeal arterny

Leszer palatine arteny
Salpingophangngeus muscle

Ptenrgoid hamulus
Tonsillar branch
of ascending
pharyngeal artterny

Fternrgomandibular raphe

Tansillar branch of
lasser palatine arteny

Tanszillar branch of

Superior pharyngeal darsal lingual arteny

constrictor muscla

Falatoglossus muscle
Stylohyaid ligament
Falatephamyngeus muscle

Taonsillar branch of

ascending palatine arterny

Tonsillar branch of
facial arteny

Glaszophanyngeal nernve (1)
and tonsillar branch

Stylophanrngeus muscle

Hyaglossus muscle

Mliddle pharyngeal
constrictor muscla

3/

Pharynx



HEAD AND NECK

Muscles of Pharynx: Median (Sagittal) Section

=
e

‘.‘r‘.{

ledial pterygoid plate
Carilaginous part of phansngotympanic (auditony) tube

Tensorweli palatini muscle

Pharyngobasilar fascia
Lewator weli palatini muscle

Falatine aponeurosis and tendon of
tensor wveli palatini muscle

Fhamyngeal tubercle (basilar part of accipital bone)
Fharyngeal raphe
'.,l"_ Anterior longitudinal ligament
] "t‘\.‘. Anterior atlantooceipital membrane
L_h‘i’ Apical ligament of dens
Salpingopharyngeus muscle
Muscles of soft palate
]
Falatophamyngeal sphincter (P assavant's ridge)
Superior phangngeal constrictar muscle
cz
Falatepharyngeus muscle

Fterygoid hamulus

Ftenrgomandibular raphe

Styloglossus muscle

Fibers to

phamnrngoepiglottic fold Buccinator muscle

Glossophamyngeal part of

Internal branch of superior phangngeal constrictor

superior lanfngeal nernve Stylopharyngeus muscle

Stylohyoid ligament
e
Middle phamyngeal constrictor muscle

c4
Buccophamyngeal fascia and M

retroaphanrngeal space /'ﬁ
Freverebral fascia and anterior " =N
longitudinal ligament

[

Longitudinal pharrngeal muscles

hlylohyoid muscle

Hyaglossus musele

Geniohyaid muscle

Hyaid bone

Thyrahyoid membrane Inferior phanyngeal constrictor muscle

Co

Thyraid carilage ~ i . i il Cricophanmgeus musele
Coriculate and antenoid cartilages ; ltﬁm& (part of inferior phanyngeal conztrictor)
[ ; ]
- vy - Cricoid attachment of longitudinal
\ ezophageal muscle

Median cricothyraid ligament .
Circular esophageal muscle

Fhargngeal aponeurosis
cy

Cricoid carilage Margins of middle pharvngeal

constrictor muscla

Trachea

_______ hlargins and attachments of inferior

Langitudinal esaphageal muscle phamyngeal constrictor muscle

Pharynx



HEAD AND NECK

Pharynx: Opened Posterior View

Masophanin: -

Oraphann:

Lampngophanns

Choanae

Base of skull (basilar part of occipital bane)

Fharyngeal tonsil

il Styloid process
Mazal septum
Torus tubarius
Fhamngeal opening
of pharyngotympanic
{auditony’) tube
Fhamyngeal recess
Farotid gland

Tarus levatorius (fold
caused by lewvatar
weli palatini muscle)

Salpingopharyngeal fold
Soft palate

Angle of mandible
Submandibular gland
Lhula

Falatine tonsil

Root of tangue

Falatophangngeal arch

Frominence caused by greater horn
of hyoid bone

Epiglotti=
Laryngeal inlet {aditus)

Frominence caused by superiar horn
of thyroid carilage

Ezophagus

Arpepiglottic fold
Firifarm fosza
Cuneiform tubercle

Fald owverinternal branch
of superiar largngeal nernve
Corniculate tubercle
Interantenaid notch

Framinence ower lamina
of cricoid cartilage

— Trachea m

L3 2o

Pharynx



HEAD AND NECK

Muscles of Pharynx: Partially Opened Posterior View

Basilar part of occipital bone

Phamyngeal tubercle

Fhamrngeal
tonsil

Carilaginous part
of pharyngotympanic
[auditony) tube

Styloid
process

Crigastric
musgle Fhamyngobasilar
(posterior fascia
brelly)

Choana
Stylohyaid .
muscle Lewatar weli
palatini muscle
Stylophamyngeus

muscle Superior phanyngeal
constrictor muscle
Accessony muscle
bundle from
petrous part of

temporal bone

Salpingophargngeus
muscle

Uvula

; _dhﬂedia: Falatepharyngeus muscle
ptemngoid muscle
Middle pharyngeal

Fharyngobasilar fascia constrictor muscle

Fharyngeal raphe Stylopharyngeus muscle

Superior pharyngeal Fharyngoepiglotic fold
constrictor muscle
Anpepiglottic fold
Hyaid bane (tip of greater horn)
Inferior phanyngeal

Middle phamyngeal constrictor muscle constrictar muscle (cut edge)

Epiglottis Langitudinal pharyngeal muscles

SURRA R k:

Superior horn of

Inferior phanyngeal constrictor muscle thyroid carilage

Cuneiform tubercle Thyrohyoid membrane

Internal branch of
superior lanyngeal nene

Corniculate tubercle

[Transwerse and oblique)

anytenoid muscles Fharyngeal aponeurosis

Posterior cricoantenoid musecle Cricaphanngeus muscle (part of
inferior phanyngeal constricton)
Cricopharyngeal muscle (part of

inferiar phanngeal constricten FPaosterior border of thyraid catilage lamina

Cricoid attachment of longitudinal
esophageal muscle

Circular esophageal muscle W

X\

Longitudinal esophageal muscle

Pharynx



HEAD AND NECK

Muscles of Pharynx: Lateral View

Phanyngobasilar fascia
Tensor veli palatini muscle
Lewator weli palatini muscle

Lateral pterygoid plate

Pterygoid hamulus

Buccinatar muscle (cut)

Fterygomandibular raphe . .
Drigastric muscle

(posterior belly) (cut)
Buccinatar crest Styloid process
SR L Superior pharyngeal constrictor muscla

Styloglossus muscle
Oblique line tylog

of mandible Stylohyoid ligament

Stylophanrngeus muscle
Middle phanrngeal constrictor muscle
Hyaglossus muscle

Greater horn of hyoid bone

Digastric muscle (anterior belly) Superior horm of thyroid cartilags

hlylobyoid muscle Thyrohyoid membrane

Hyoid bane Inferior phanrngeal constrictor muscle

Stylohyoid musele (euf) Tendinous arch

Thyroid cartilage Zone of sparse muscle fibers

Cricophanmngeus muscle

Median cricothyroid ligament (part of inferior phanyngeal constrictor)

Cricothyroid muscle
Cricaid catilage Esophagus

Trachea

s
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Pharynx



HEAD AND NECK

Arteries of Oral and Pharyngeal Regions

Supraorbital arteny from
ophthalmic arterny

Supratrochlear ateny fram
ophthalmic aterny

liddle meningeal arterny

Leep temporal arteries
Crarzal nasal artery
hasseteric arteny

Angular arteny
Infracrbital arteny

Sphenopalatine arteny

Lescending palatine arteny Transwarse facial

Fuosterior superior arte ny [out)
alvealar arteny
Superior labial arterny Superficial

temporal arteny

Buczal arterny hdaxillany arteny

Buccinatar muscle

and parotid duct (cut) Fosterior auricular artery

Ascending phangngeal arteny

Inferior labial arteny Dccipital artery
Superior phangnge al and sternocleidomastaid branch

constrictor muscle

hental branch of
inferior alvealar arteny

Glossophanrngeal nence (1X)
FAscending palatine arteny

Tonsillar arteny
Inferior alweolar arteny .
and lingual branch Facial arterny
Facial arteny Lingual artery
Azcending pharnpngeal arteny

Sub tal art

SomemE ATy Internal carotid arteny
hlylobyaid branch of
inferior ahvealar arteny Wagus nenre (X
Superior cenvical

Submandibular gland cardiac nerna

Hypoglossal nenve (11 Sympathetic trunk

Suprahyaoid arterny Anterior scalene muscle

External carotid artery Fhrenic neme

. Mliddle scalene muscle
Superior lanynigeal arterny
Ascending cervical arte
Superior thyroid arteny | B
Inferior thyroid arteny
Cricothyroid art
bl et i Transverse cenvical arterny
Common carotid arteny Suprascapular arery

Wartebral arteny Costocenical trunk

Subeclavian arterny Thyrocernvical trunk

5
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HEAD AND NECK

Arteries of Oral and Pharyngeal Regions
Enlarged View of Head and Upper Neck Portion

Leep temporal arteries Middle meningeal artery

il aszeteric arteny
Angular arteny
Infraerbital arterny
Sphenopalatine arteny

Lescending palatine arterny T
ranswerse

. . facial artery
Fosterior superiar [cut)
alvealar arteny
Superficial

Superior labial arterny temparal artery

Buccal arteny bl axillany arteny

Buccinator muscle
and parotid duct {eut)

Fosterior auricular arteny

Azcending pharyngeal arteny
Inferior 1abial art
RHE L ST Oecipital artteny and

. sternocleidomastoid branch
Superior pharyngeal

constrictor musele Glozsophanyngeal nene (15)

hMental branch of Ascending palatine arteny

inferior alveolar arteny T il i
ansillar arteny

Inferior alweolar arteny

; Facial arteny
and lingual branch

Lingual arteny
Facial arterny
Azcending phangngeal arterny
Submental arterny
Internal carotid arteny

hiylobyaid branch of

. ! Wagus nenve (0]
inferior alvealar arteny

. Sympathetic trunk
Submandibular gland

Common carotid arteny
Hypoglossal nenve (1)

Superior thyroid arterny
Suprahyaoid arteny g :
uperior lanyngeal arteny

External carotid arteny W

3yl
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HEAD AND NECK

Veins of Oral and Pharyngeal Regions

Supratrochlear wein
Supraorbital wein
Masofrontal vein

Superior ophthalmicvein
Angular vein

External nasal wein

Emiszany wein (\Wesalius)
communicating with
cAWErnous Sinus

Infraarbital wein

Fasteriar superiar

alvealarwveins Ocecipital wein and

Falatine wein

Superficial temporal

Fterygoid plexus wein and arteny

Superior labial wein Transverse facial vein (cut)

. . Fosterior auricular vein
Deep facial vein

Retromandibular wein fanteriaor
and posterior branches)

External jugular vein {cuf)

hdaxillary weins
Inferiar labial wvein

hdental wvein Inferior alvealar wein and arteny

Facial wein and arterny Occipital wein and arteny

External palatine wein Hypoglossal nenve (XI1)

Common trunk receiving
facial, anterior branch of
retromandibular, and
lingual weins

Submental vein
Submandibular gland

Wena comitans of

hypoglossal nenre External carotid arterny

Dorzal lingual vein coursing Internal jugularwein

medial to hyoglossus muscle Common carotid arterny

Lingual wein Wagus nenre (2] and

Communication to anterior jugular wein (cut) sympathetic trunk

. . Middle scalene muscle
Superior laryngeal wein

. . . Anterior sealene muscle
Superior thyroid wein

. External jugularwein feut)
Thyroid gland

middle thyroid wein

Inferior thyraid veins

Transverse cenvical
wein [out)

gm

X

Suprascapular wein (out)

Termination of anterior jugularwein eut) Subelavian arterny

Left brachiocephalic wein Subeclavian wein

5
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HEAD AND NECK

Nerves of Oral and Pharyngeal Regions

Zygematicetemporal nemre (W2

Leep temporal nenves (W37
Ml asseteric nenve (W30
handibular nenve (W3

Menre to medial ptenygeid and
tensar veli palatini muscles (W30 (out)

Zygomaticofacial nenre (W20
Ml axillany nenre (W27
Infraorbital nernve (W23
Fternygopalatine ganglion

preater and lesser
palatine nenres (W27

Anterior, middle and posterior
superior alveolar nences (W27

Auriculotemporal
nenve (W3]

hdiddl i I art
Merre to lateral ptenrgoid iddle meningeal aneny

muscle (W37 out)

Buccal nerve (W30

Chaorda tympani nenee (W0
Lingual nene (W30

hledial pterygoid muscle (out)
(lateral ptenrgoid remowed)

Supericial temporal
arteny (cut)

Facial nenve (W1 (out)
Ml axillany arteny
Accessony nenre G (out)

C1 spinal nerve

fwentral ramus) (cut)

CZ2 zpinal nenre

fwentral ramus) (eut)

Fhamrngeal plexus composed of
branches from glossophanrngeal
(1), wagus (%) and symp athetic
nenes

Internal carotid arterny

External carotid arteny

Inferiar alvealar menre (W37

Mental nenve (W3 4
Menre to mylohyaid (W3]
Submandibular ganglion
Gloszophamyngeal nenre (1X)

and tonsillar branch

Hypoglossal nenee (X117 “Wagus nerve () and superior

cemical cardiac branch

Cd zpinal nenre
{wentral ramus) (cutf)

Fhrenic neme (C3, 4, 5
Azcending cenvical arteny
Middle scalene muscle

Carotid nerre (1) and carotid body
Menre to thyrohyoid muscle (1, 2 wia >0
Internal and external branches

of superiar langngeal nerve (2

Superior root of ansa cervicalis(C1, 2, 3)
Inferior root of ansa cervicalis (C1, 2, 3

. . . . . Anterior scalene muscle
Menres to superior and inferior bellies of omohyaid,

sternohyoid and sternothyroid muscles (ansa cenvicalis)
= Brachial plexus (cut)
Recurrent laryngeal nerve (<)

Sympathetic trunk and middle cernvical ganglion
Commaon carotid arteny Thyrocenvical trunk

Wertebral arteny

Subclavian arterny

F
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Pharye



HEAD AND NECK

Nerves of Oral and Pharyngeal Regions
Enlarged View of Head and Upper Neck Portion

hdasseteric nene (W30

Mandibular nernce (W3

Menre to medial ptenygeid and
tensar veli palatini muscles (W30 (out) Deep temparal nerves (V3)

Zygomaticofacial nenre (W23
M axillary nenre (W27
Infraorbital nenre (W23

FPtenrgopalatine ganglion

Greater and lesser
palatine nenres (W21
FAuriculotemporal

nenre W37
Middle meningeal arteny

Anterior, middle and posterior
superior alveolar nenres (W20

Merre to lateral ptenrgaid
muscle (W37 [out)

Buccal nenre (W3]

Superficial temporal
artery (cut)

Facial nerve (W (cut)
Chorda tympani nere 0110

Lingual nenre (W3]

bl axillary arteny
FAuceszony nenre G (out)

C1 =spinal nene
fwentral ramus) (eut)

Medial ptenygoid muscle (cut)
(lateral ptenygoid remowved)

Inferior alvealar

nenie (W3]
Mental nenre (W3

CZ2 spinal nerve
[wentral ramus) (cut)

Phamyngeal plexus composed of
branches from glossophanyngeal
(1), wagus (%) and symp athetic
nenes

Nerre to mylohyaid (W30

Submandibular ganglion
Glossophanyngeal nense (LX) Internal carotid arterny
and tonsillar branch External carotid artery

Hypogloszal nene (A1) W Vagus nence () and superiar

] izal cardias b b
Carotid nenve (LX) and carotid body T FemiEal sardae hrans
C4 =pinal nenre

Merve to thyrohyaid muscle (C41, 2 wia Xl fwentral ramus) (out]

Superior root of ansa

cenicalis(C1, 2, 2) Inferior root of ansa cemicalis(C1, 2, 2)

14

Internal and external branches
of superior largngeal nenne (X

Pharym



HEAD AND NECK

Lymph Vessels and Nodes of Head and Neck

Superficial parotid nodes
(deep parotid nades
deep to and within
parotid gland)

Subparotid node

Masalabial facial

Buccinatar Oeccipital nodes

facial node Ml astoid nodes

Sternocleidomastaid
nodes

Mandibular
nodes

Superior lateral
superficial cervical
lexternal jugular)
node

Submandibular
nodes

Jugulodigastric node

Submental

nodes Fasteriar lateral

superficial cervical
[spinal accesson
nodes

Suprahyaid node

Superior deep lateral cernvical
rinternal jugular nodes Intercalated node
Inferior deep

lateral cenvical
[scalene)l node

Superior thyroid nodes

Juguloomahyoid node
Thoracic duct

Anterior deep cenvical
(pretracheal and thyroid) nodes

[deep to infrabyaid muscles) Transwerse

cenrical
chain of

Anterior superficial cervical nodes nodes

{anterior jugular nodes)

Jugular trunk

Supraclavicular nodes

Subclavian trunk and node

Pharynx



HEAD AND NECK

Lymphatic Drainage of Pharynx: Posterior View

Pharyngobasilar fascia

Retropharvngeal nodes

Internal jugular vein

Digastric muscle (posterior belly)

Sternocleidomastord muscle

Intercalated node

Jugulodigastric node

Deep lateral cervical
linternal jugular) nodes

luguloomohvoid node

el

Pharynx



HEAD AND NECK

Lymphatic Drainage of Tongue

Apical collecting vessels
Central collecting vessels

Marginal collecting vessels

Basal collecting vessels

Communication to
opposite side

Submental node
Submandibular node
Jugulodigastric node

Deep lateral cervical
(internal jugular) nodes

Juguloomohyaid node

Pharynx



HEAD AND NECK

Thyroid Gland

Anterior View

External carotid arteny Hyoid bone

Superior lanyngeal nenve

Internal carotid arteny Internal branch of

superior lanyngeal nene
Superior thyroid atery and wein
External branch of

superior lanyngeal nene
Superior laryngeal arterny

Thyroid carilage (lamina)

Thyrohyoid membrane Median cricothyroid

ligament

Superior root of ansa cenicalis
Cricothyroid muscles

Inferior root of ansa cenvicalis

Commoan carotid artery Cricoid cartilage

Fyramidal lobe
[often absent orsmall)
of thyroid gland

Internal jugular wein

Middle thyraid wein
Right lobe of thyraid gland

Inferiar thyroid weins Left lobe of thyroid gland

Isthmus of thyraid gland
Aszcending cernvical arterny
Fretracheal lymph nodes

Inferior thyroid arteny
Fhrenic nenre

Transverse cenical arteny
Anterior scalene muscle

Suprascapular arterny
Wagus nernve (%)

Thyrocenical trunk
External jugularwein

Subclavian

artery and wein Aanterior jugularwein

Wagus nenee () A=t rib (out)

Right recurrent

Left recurrent langngeal nerve
lamngeal nenre

Brachiocephalic trunk

Brachiocephalicweins

Superiorwena cava

oy

WA
Auardic arch ,/;

Thyroid Gland and Larynx



HEAD AND NECK

Thyroid Gland In Situ

Anterior View

Thyroid carilage

Common carotid arteny

Medial margin of

sternocleidomastoid muscle Cricothyroid ligament

Cricothyraid muscle
Thyraid gland

Cricoid carilage

Trachea

Cupula(dome) of pleura

Thyroid Gland and Larynx



HEAD AND NECK

Thyroid Gland and Pharynx: Posterior View

Superior pharyngeal
constrictar muscle

External carotid arteny

Middle pharyngeal Internal carotid arteny
constrictor muscle —
Facial arteny
Tip of greater harmn

Lingual arteny
of hyoid bone —

Superior laryngeal nene

Internal branch of superior
laryngeal nenre

External branch of
superior langngeal nenne

Inferior phanrngeal
constrictar muscle

FPharyngeal raphe

Superior thyroid arbeny
Zone of sparse

muscle fibers Superior langngeal arteny

Cricophargngeus Common carotid arteny
muscle (part of inferior
phamyngeal constricton Wagus nenre (%)
Circular esaphageal
muscle in W-shaped
area of sparse
longitudinal muscle
fibers (area of Laimern)

Internal jugular vein

Thyraid gland
fright lobe)

Langitudinal
azophageal muscle

Superior parathyroid gland

Aszcending cervical arterny
Inferior thyraid wein

Trachea {

Inferior bulb of
internal jugularwein

Inferior parathyroid gland

Inferior thyroid arteny

Right recurrent lanrngeal nene

Werebral arteny Transwerse canvical artens

Left subclavian

Suprascapular arteny
artery and wein

Thyrocernical trunk

Internal thoracic
artery and wein

Right subclavian
artery and wein

Left brachiocephalic vein Right brachiocephalic wvein

Left recurrent laryngeal nenre Brachiocephalic trunk

Right vagus nene (30 lwxﬂ
-al

Superiorwvena cava /
. =EN

Arch of aorta

Left wvagus nenre (X

Thyroid Gland and Larynx



HEAD AND NECK

Parathyroid Glands

Posterior View

External carotid arteny

Thyrahyaid membrane

Hyoid bone Internal caratid arterny

Superior langngeal nena
Internal branch Superior thyroid arteny

External branch

Superior lanyngeal arteny

Wagus nenre ()

Inferior pharyngeal
constrictar muscle (cut)

Epiglotti=

Common carotid arteny

Superior thyroid arteny Fib |
ibrous capsule
of thyroid gland (eut)

Common carotid arteny
Cricophanyngeus muscle (part of
inferior pharyngeal constrictar)

Fibrous capsule of
thyraid gland Ceutf)
Superior parathyroid gland

Superior parathyroid gland
Right lobe of thyroid gland

Left lobe of thyraid gland
Inferior parathyraid gland
(may be more caudally located,
ewen within mediastinum)

Azcending cervical arbeny
Inferiar thyroid arteny

Inferior parathyroid gland
Recurrent laryngeal nene

Recurrent laryngeal nerve Transverse cenvical arteny

Suprascapular arterny
Ezophagus

Thyrocervical trank

Subclavian arterny Wertebral arteny

Subeclavian aterny W

Trachea (it
Brachiocephalic trunk . /;m

Thyroid Gland and Larynx



HEAD AND NECK

Parathyroid Glands

Right Lateral View

Internal branch of
superior lanrngeal nene

External carotid arteny

Superior laryngeal arterny

Superior thyroid arteny (cut)

E:xternal branch of
superior lanengeal nene

Inferior phanyngeal constrictor muscle

Superior parathyreid gland

Thyraid gland (right lobe)
(retracted anteriorlhy)

Ezophagus
Inferior parathyraid gland

Fecurrent langngeal nernre

Thyroid Gland and Larynx



HEAD AND NECK

Cartilages of Larynx
Anterior View

Hyoid bone

Epiglottis
Superior horn of
thyroid carilage

Thyroid cartilage lamina

Thyrohyaid membrane

Median cricothyraid ligament

Superior thyroid notch
Inferiar harn of thyroid catilage

Cricoid carilage
Trachea

Thyroid Gland and Larynx



HEAD AND NECK

Cartilages of Larynx
Posterior View

Epiglottis

Hyaid bone

Thyrohyaid membrane

Superior harn of thyroid cartilage

Caorniculate catilage

Antenoid cartilage

Thyroid cartilage lamina
Wocal ligament

Cricoid carilage

Inferior harn of thyroid cartilage

Trachea

o

Thyroid Gland and Larynx



HEAD AND NECK

Cartilages of Larynx
Anterosuperior View

Carniculate cartilage

Andenoid articular
surface of cricoid cartilage

huscular process

Lamina of criceid carilage of antenoid carilage

Arch of cricaid cailage

ocal process antenaid
of cartilage

il

Thyroid Gland and Larynx



HEAD AND NECK

Cartilages of Larynx
Right Lateral View

Epiglotti=

Hyaid bone

Thyrohyoid membrane

Thyroid cailage lamina
Oblique line

Laryngeal prominence

Median cricothyroid ligament

Lateral cricothyraid ligament
Cricothyraid joint

Cricoid carilage

Trachea

£\

Thyroid Gland and Larynx



HEAD AND NECK

Cartilages of Larynx
Medial View (Sagittal) Section

Epiglottis

Hyoid bane - o T "ﬁ‘ Hyoepiglottic ligament

Thyrohyaid membrane

Cormiculate carilage Thyraid carttilage lamina

Antenoid cartilage

hluscular process . L
Thyroepiglettic ligament

1 Cricothyraid ligament

Cricoid catilage

Wocal process

Wocal ligament

o

Trachea i D‘Ipx

Thyroid Gland and Larynx



HEAD AND NECK

Intrinsic Muscles of Larynx
Posterior View

Epiglottis

Anepiglottic fold

Cuneiform tubercle Corniculate tubercle

Oblique antenoid muscle
Anvepiglottic muscle

Transverze antenoid muscle

Fostarior cricoantenaid muscle Cricoid cartilage

2\

Thyroid Gland and Larynx



HEAD AND NECK

Intrinsic Muscles of Larynx
Right Lateral View

Faramen for superiar
lamyngeal wessels and
internal branch of
superior lanrngeal nene

Oblique and transvearse
anitenoid muscles

Fosterior cricoantenoid muscle

Straight part of cricothyroid muscle

Oblique part of cricothyreid muscle

£\

Thyroid Gland and Larynx



HEAD AND NECK

Intrinsic Muscles of Larynx
Lateral Dissection

Epiglotti=

Anvepiglottic muscle
b Thyroepiglottic muscle

Thyroantenaid muscle
Oblique and transverse
antenoid muscles

Lateral cricoantenoid muscle

FPasterior cricoantenoid muscle

Thyraid articular surface
Conus elasticus

Cricothyraid muscle (oot amay)

il

Thyroid Gland and Larynx



HEAD AND NECK

Intrinsic Muscles of Larynx
Superior View

Wocal process of antenoid cadilage

Lamina of cricoid carilage

huscular process of antenoid cadilage

Fasterior cricoandenoid muscle

Lateral cricoantenaid muscle

Transverse and oblique
antenoid muscles

Cricothyraid muscle
Conus elasticus

Thyroantenoid muscle

Woedlis muzcle Lamina of thyroid carilage

“ocal ligament

dl

Thyroid Gland and Laryn



HEAD AND NECK

Action of Intrinsic Muscles of Larynx

Action of cricothyroid muscles
Lengthening (increasing tension)
of wocal ligaments

Cricothyraid joint
[pivot paint)

Action of posterior cricoantenoid muscles
Abduction of vocal ligaments

Action of lateral ericoantdenoid muscles
Adduction of wocal ligaments

Action of transverse antenoid muscle Action of woealiz and thyroandenaid muscles
Adduction of wocal ligaments Shortening (relaxation) of vocal ligaments

Thyroid Gland and Larynx



HEAD AND NECK

Nerves of Larynx
Right Lateral Views

Superior lanyngeal nene

Internal branch

External branch

Inferior pharyngeal
constrictor muscle

Cricothyraid muscle

Cricophanyngeus muscle
[part of inferior
phanyngeal constrictor)

Recurrent
lamngeal nenre

Internal branch of
superior lanyngeal nene

Sensory branches to lanyns

Ansa of Zalen

Anpepiglottic muscle

Thyraepiglottic muscle

Transverse and oblique
anptenoid muscles

Thyroantenoid muscle

Woecalis muscle

Lateral cricoantenaid muscle

Fosterior cricoantenoid muscle

Thyroid articular surface

Anterior and posterior branches
of inferiar langngeal nenre

Recurrent langngeal nemve

Thyroid cartilage lamina remowed

Thyroid Gland and Larynx

s
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HEAD AND NECK

Nerves of Larynx
Anterior View

Left wvagus nene X))

Right vagus nenve (%)

Left common carotid ateny

Left inferior largnge al nene
Anomalous right inferiar
lanpngeal nemve (not recurrent)

Left recurrent lanrngeal nernve

Anamalous (retroesophageal)
right subelavian arteny

Left subclawian arteny

Right comman carotid arte
? i Anomalous (retroesophageal)

right subclavian artery originating
from left zide of aoric arch

Arch of aorta

Left recurrent lanyngeal nenre

Anterior wien:
anomalous right inferiar
laryngeal neme, not
recurrent, associated
with anomalous right
subclavian arterny

oy
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HEAD AND NECK

Eyelids

Superior palpebral conjunctiva:
tarsal imeibomian) glands
shining through

Superior lacrimal papilla and punctum

i Plica semilunaris
Seen through { Pupil i

cormnea Iris 3 .
I Lacrimal caruncle in

. : " lacrimal lake (lacus lacrimalis)
Corneoscleral junction
(corneal limbus)

Inferiar lacrimal papilla and punctum

Bulbar conjunctiva
over sclera

Inferior conjunctival fornix

Inferior palpebral conjunctiva:
tarsal glands shining through

éﬁzﬁ

/o
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HEAD AND NECK

Eyelids: Sagittal Section

[i’
'. H—.—-—""':-:-\.-'l- e oae ,— u...,
A !;r,-u.w =

Levator palpebrae superioris muscle
Orbital septum

Superior tarsal (Miiller's) muscle (smooth)

Superior conjunctival fornix Bulbar conjunctiva

Orbicularis oculi muscle (palpebral part) Palpebral conjunctiva

Superior tarsus

Cornea

Tarsal (meibomian) glands Lens

Sebaceous glands _

Anterior chamber
Evelashes (cilia)
g Iris
Openings of tarsal glands
AN Posterior chamber

Inferior tarsus _
Orbicularis oculi muscle (palpebral part) - —
Inferior conjunctival fornix ' 2

Orbital septum

/o

é»‘&f;
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HEAD AND NECK

Eyelids: Deep Section

Frontal hﬂne\\

Insertion of levator palpebrae
superioris muscle

ial's )
Orbital septum Supraorbital artery and nerve

Superior tarsus Supratrochlear artery and nerve

Dorsal nasal artery

Lateral palpebral ligamen sal
and infratrochlear nerve

and overlying raphe
- ) Lacrimal sac
Inferior larsus
Medial palpebral ligament

Cirbital septum g .
maxilla (frontal process)

Zygomatic bone Infracrhital artery and nerve

il
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HEAD AND NECK

Lacrimal Apparatus

Superior lacrimal papilla and punctum
Orbital part of
lscrimal gland
Lacrimal canaliculi

Palpelral part of

lacrimal gland Lacrimal sac

Excretory ducts of

lacrimal gland Nasolacrimal duct

Plica semilunaris

Opening of
nasolacrimal duct
Lacrimal caruncle

Inferior lacrimal papilla and punctum

i

I 149
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HEAD AND NECK

Lacrimal Apparatus: Deep Section

Superior lacrimal papilla and punctum

h

Frantal bone (cut awav)

Orbital part of Lacrimal canaliculi
i (4

lacrimal gland

Lacrimal sac
Palpebral part of

lacrimal gland

Nasolacrimal duct

Excretory ducts of
lacrimal gland

Middle nasal
Plica semilunaris concha
and lacrimal lake

Masal cavity
Lacrimal caruncle

Inferior nasal

Inferior lacrimal papilla and puncium concha {cui)

Opening of nasolacrimal duct Inferior nasal meatus

;{3_#”%7
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HEAD AND NECK

Fascia of Orbit and Eyeball

Horizontal Section

Tarsus of eyelid

Medial palpebral ligament

Falpebral conjunctiva

Masal cawity
Cornea

Chedk ligament of Lateral palpebral ligament

lateral rectus mus=cle

Chedk ligament of

Ethmuoidal cells medial rectus muscle

Feriorbita Feriorbita

Selera

Medial rectus muscle
and fascial sheath Fazcial sheath of eveball

[Tenon's capsule)

Fascial sheath of eyeball

(Tenon's capsule) Episcleral space

Lateral rectus muscle

Sclera and fascial sheath

Retrobulbar fat

Episcleral space
[orbital fat body)

Optic nene (11 and

outer sheath Common tendinous ring

Sphenoidal sinus

;f.’ﬂ

o
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HEAD AND NECK

Fascia of Orbit and Eyeball

Frontal Section and Entering Structures

Lewator palpebrae superioris muscle and fascial sheath

ke 1
1
| ... -._.l Superior oblique muscle and fascial sheath
| f_‘ LT

-rlg'?. hedial rectus mussle

Superior rectus muscle ,E ot and fascial sheath
and fascial she ath ! [ v
Feriorbita

Lacrimal gland .
Ethmaoidal cell

Lateral rectus muscle
Sclera

and fascial sheath
Lo Fascial sheath of eyeball
ULl [Tenon's capsule)

Inferior rectus muscle
and fascial sheath

Sclera

Fascial sheath of eyeball
[Tenon's capsule)
Inferior oblique muscle

and fascial sheath

Episcleral space
Fetrobulbar fat = Infraorbital nenre (W20
[orbital fat body) -

Lewator palpebrae superioris muscle

Superior arbital fissure
Superior ablique muscle

Muscle attachments ;
Lacrimal nenre (W1
and nerves and (1

weszels entering arbit )
8 Superior rectus muscle

Frantal nenre (W17
Medial rectus muscle

Trachlear nene (W)
Superior ophthalmic vein Optic nenve (Il in optic canal
Lateral rectus muscle Ophthalmic ateny in optic canal
Inferior rectus muscle

Superior branch of oculoamotor nence (I
Inferior branch of oculomotor nenre (D

Inferior arbital fissure
Masociliany nenre (W10 A
Abducent nenve (V1) /‘
. o lEN
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HEAD AND NECK

Extrinsic Eye Muscles
Right Lateral View

Superior ablique muscle

Lewvator palpebrae superioriz muscle

Trochlea (pulley)

Superior rectus muscle

Optic nene (I
Medial rectus muscle

Common tendinous ring

Lateral rectus muscle (cut)

Inferior rectus muscle

Lateral rectus muscle (cut) Inferior oblique muscle

2{3_#”%?
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HEAD AND NECK

Extrinsic Eye Muscles
Superior View

PR

Superior tarsus

Lewator palpebrae
superioris muscle (cut)

Superior oblique muscle

Superior rectus muscle (cut)

Medial rectus muscle
Lateral rectus muscle

Inferior rectus muscle
Optic nernve (I

Superior rectus muscle (cut)

Common tendinous ring

Lewator palpebrae superioris muscle (out)

e

iﬂ"’%’-

Orbit and Contents



HEAD AND NECK

Extrinsic Eye Muscles - Innervation and Action
Anterior View of Left Eye

] ) Trachlear
Superior ablique muscle nence (W)
e

Lewater palpebrae
superioris muscle

Superior rectus muscle

Oculamotor

NEME [ —
Medial rectus muscle

Inferior rectus muscle

Inferior ablique muscle

Abducent
Lateral rectus muscle nenie )

Mate: Armroves indicate direction of eye
movement produced by each muscle

Zf_nﬂ"’#

o
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HEAD AND NECK

Arteries of Orbit and Eyelids

Superior View
o —— —— Medial palpebral arttarny
,pﬁ-;s:aw-‘.s-‘mmam;i ;

1-./_,,. "
. Lateral palpebral arterny
Supratrochlear arteny

Lacrimal gland

Crarsal nasal arterny
Supraorbital aterny

Anterior meningeal branch of

anteriar ethmaoidal arterny Zygomatic branches

Anterior ethmoidal arterny
Fasterior ciliany arteries

Fosterior ethmoidal arterny
huscular branch of
lacrimal arteny

Continuation of

ophthalmic arterny Lacrimal arteny

hduscular branch of

Central retinal arteny
ophthalmic arterny

Ophthalmic arteny

Internal carotid arteny

3y
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HEAD AND NECK

Arteries of Eyelids

Anterior View

Supraorbital arteny
(¥ = anastomosis of vessels from
external and internal carotid arteries)

Supratrochlear arteny
Corsal nasal artterny

Superior medial
alpebral arte
Frontal branch of patp i

superficial temporal arteny

Angular arteny
Superior lateral
palpebral artarny

Inferior medial
palpebral artterny
Inferior lataral
palpebral ateny
Superior and inferior
palpebral arterial arches
Zygomaticefacial arteny

Facial arteny
Transverse facial arteny

Infraarbital arteny
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HEAD AND NECK

Veins of Orbit
Lateral View

Supratrochlear wein

Supraorbital wvein Masofrontal wein

Superior ophthalmic wein Angularwein

Cawvernous sinus Waricose veins

Facial wein

Inferior aphthalmic vein Deep facial vein

Ptenygoid plexus

Ml axillany wein

Retroamandibular wein

Y en
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HEAD AND NECK

Nerves of Orbit

Superior View
- ,_',,? = -"L:i.‘-‘.’ﬁ:f‘:""ﬁfh" fdedial branch of supraorbital nerve
. L '“:_._
v 1Y

— k& Lateral branch of supraarbital nenre

ﬁ"H -
ok L,
o N

Supratrachlear nense Lewator palpebrae superiaris muscle

; Superior rectus muscle
hledial rectus muscle P

Lacrimal gland
Superior ablique muscle

Lacrimal nenre
Infratrochlear nenre

i . 1 = .:II | "-II
X ¥ o Y j ; i gy & Lateral rectus muscle
Hasociliany nenre . | If . —

Frontal nene
Trochlear nenre (W)

M axillary nene W21
Common tendinous ring

\ g Meningeal branch
% 6L of maxillary nernve

Ophthalmic nene (W17

hMandibular nenee (W30
Optic nene (I

Lesser petrozal nerve
Internal carotid arteny

and nenre plexus Meningeal branch

of mandibular nerve
Oeculomotar nenve (1)

Greater petrosal nenve
Trochlear nene (VW)

Trigeminal (semilunarl ganglian
Abducent nenve W)

Tentarial nerve (meningeal)

Tentarium cerebelli branch of ophthalmic nere

3y

Orbit and Contents



HEAD AND NECK

Nerves of Orbit - Muscles Partially Cut Away

Superior View

Lang ciliany nenves

Short ciliany nenves
Lacrimal nense

Ciliary ganglion

Supratrachlear nerve (ouf) Farasympathetic root of ciliarg ganglion
(from inferior branch of aculomoter nenre))

Supraorbital nerve branches (out)

Infratrochlear nenne Sympathetic root of ciliany ganglion

(froam internal carotid plexus)

Anterior ethmoidal nene

Optic nenre (1N Sensony root of ciliany ganglion

(fram nasociliang nenre)

FPasterior ethmoidal nenve . .

Branches to inferior

and medial rectus muscles
Superior branch of

oculamotar nernve (D eut) Abducent nerve (V1)

Masaciliary nenre .
nf Inferior branch of

oculomotar nence (D
Internal carotid plexus

Lacrimal nenre
Trachlear nene (W (cut)

Frontal nence (out)
Oculomotor nenee (I

Ophthalmic nene (W10
Abducent nence (W)

il
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HEAD AND NECK

Eyeball
Cross Section

Zonularfibers  C2psule oflens  Comea

(zuzpenzory ligament of lens) Lens Anterior chamboer

Seleral venous sinus

i FPosterior chamber
(Schlemm's canal) Itz

Iridocormeal angle
Scleral spur

Ciliary body and ciliary muscle Ciliary processes

Ciliary part of retina Bulbar conjunctiva

Ora =sarrata

Tendon of
Iatera:_nrﬁill.l: Tandon of
medial rectus
muscle

Optic (wisual)
part of retina

Choaraid Witreous body

Ferichoraidal space Hvyalaid canal

Sclera
Lamina cribrosa of sclera

Optic nenwe (11 W

3\

Fazcial sheath of eyeball
[Tenon's capsule)

Episcleral space

Fowea centralis in macula (lutea) Central retinal

Outer sheath of optic nene artery and wein

Subarachnoid space
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HEAD AND NECK

Anterior and Posterior Chambers of Eye

Schwalbe's line Fasterior limiting lamina

[Lrescemet's membrane)
Trabecular meshwort and spaces of

iridocorneal angle (Fontana) Endothelium of anteriar chamber
Scleral wenous sinus (Schlemm's canal) Comea
Seleral spur
Iridocorneal angle

Fectinate ligament ; | . -

hdajor arterial
circle of iris

Anterior ciliany wein 2
Bulbar i o g R y
conjunctiva Anterior chamber
. Folds of iris
Sclara ;
" Minar arterial
: - circle of iris
y B i
. : Lens
) i
" R T e
¥ o ﬁ'"' J:."' f;
= Faosterior chamber E
i —T =
= _.--l'—""__'_
7 i
i - £ y.
o — A o
= ‘\'\.
g1 Ciliary o
r// process —
7 ==
Ciliany heridional Circular .
part of fibars of fibers of . -
reting ciliary ciliary Crilatar Mucleus of lens
muscle muscle muscle
of pupil
Pigment Capsule of lens
| Zonular fibars apithelium
Cilians bady (suspensony (iridial part of Sphincter muscle of pupil
ligament retinal
of lens)
Ferichoroidal space
i
Mote: For clarity, only single plane of zonular fibers shown; I“I
actually, fibers surround entire circumference of lens B /’:m
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HEAD AND NECK

Lens and Supporting Structures

.’.J___,..-Eclera

Choraid

Optic part of retina

Chra serrata

Orbiculus ciltaris of
ciliary body covered
by ciliary part of retina

Ciliary processes

Zonular fibers

Evehall sectioned in frontal plane;
anterior segment viewed from behind

Ora serrala

Orbiculus ciliars of
(ptic part ciliary body covered
of retina by ciliary part of retina

Zonular fibers fanning out
and blending into lens capsule

Ciliary processes Zonular fibers

- Iris

i L - — A Lane
—_— "_‘_"'“"‘*———-——-:.: -
- S ———
e — " WO ——— —

B .

ke

y ST

J—— - Zf W
- M
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Enlargement of segment outlined in top illustration (semischematic)
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HEAD AND NECK

Lens and Supporting Structures: Horizontal Section

AXxis

Nucleus

Capsule

Cortex

Equator

Anterior chamber s
Iris | \

Posterior chamber

Ciliary body

Ciliary process

Preequatorial
Zonular fibers { Equatorial
Postequatorial

Orbiculus ciliaris of ciliary body
Ora serrata

Optic part of retina
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HEAD AND NECK

Anterior chamber

Scleral wenous sinus
[Schlemm's canal)

Iridocorneal
angle

FPasterior chamber

Zonular fibers

Witreous chamber

Intrinsic Arteries and Veins of Eye

Horizontal Section

Minor arterial circle of iris

Majaor arterial circle of iris

Blood wessels of ciliany body

Bulbar conjunctiva and
conjunctival wvessels

Anterior ciliarng artery and wein

Lens

huscular artery and wein

Extrinsic ewe muscle

Long posterior ciliany arteny

Choraid

Sclera

Waorticose wein

Episclaral artery and wein

Retinal ateny and vein

Long posterior ciliany arteny

Short posterior ciliany arteries

Central retinal artery and vein
i-
Z
Optic nene (I + ¥ elimN
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HEAD AND NECK

Intrinsic Arteries and Veins of Eye
Ophthalmoscopic View

Superior macular
arteriole and wvenule

Superior nasal
retinal arteriole

and venule
Superiortemparal
retinal arteriole
and wenule

Optic disc
hdacula and
fowea centralis

Inferior nasal
retinal anteriole
and venule

Inferiortempoaral
retinal anteriole
and venule

Inferior macular
arteriole and venule

Right retinal wvessels
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HEAD AND NECK

Vascular Supply of Eye

Vascular arrangements within the choroid (vascular unich of the eyeball

Anterior tributaries of a vorticose vein
Anterior ciliary arteries :
Episcleral vein®

Temidon of syperior recius muscle
I Junctions of suprachonoidal

Sclera tributares fafming vortic ose viein

Poslersos ;.:Jn||_||l||_r|l..'.|| Supetion |i|r]i|'|'|.'||.l'l'|l{ VEin

artery and vein

Bully of vorticose (choroid) vein

Antarior cilar veins Vortcose (Chogoid) vein

Long l_'lli_\li,"l'il::ll ciliary artery

Major arterial circle of irs . .
Short posterior

Minor arternial ciliary arleries

cirche of inis
External shoeath of
CPLC nerve ||:!|Jf1'| maner)

Comjunctiva
anid comea

Internal sheath
of CHMBC T
(pia-arachnoid mater)

o

LY

=

e ﬂ

Short posteriorn
ciliary arternes

Contral retinal

Arteries and artery and vein

veins of irs

Vessels of internal
sheath of aptic neve

Scleral venows sinus
icanal af Schlemm)

Wesns draimng s li=ral vemnous

s i Shart postesrior Ciliary Arlenies
ary J

Anterior ciliry veins

segment of epascleral vein®

Nonpigmented and pigmented am |

FEEons o the retina MALSCL id‘l’ anery Inferior Hi:lh'lh.ﬂ.l'l:llf veli

Hq-ll'uf rend hr.\]ﬂ{h of anfierier ¢ |||.|r1. Arlery p”\n_,r 1631 |I'II:I|J||1ri1:"5- ofa '\.U’ti‘. Li%E V=l #.

*The episcleral veins are showrn here anastomosing with the vorticose veins,
wiich they do; howover they alsa drain into the anteror ciliany veins.
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HEAD AND NECK

Pathway of Sound Reception

Schematic Frontal Section

Facial nerwe (W11 (out)
Limbs of stape=s

Base of stapes in oval (westibular window
Frominence of lateral semicircular canal
Westibule

Tegmen tympani Incus

Semicircular ducts, ampullae, utricle and saccule
Malleushead)

Facial nence (W) (out)
Epitympanic recess

Westibular nerve
Auricle

Cochlear nene

Internal acoustic
meatus

Westibulocachlear
nence (W7

Mate: Arrowes indicate
course of sound waves

Masophanmnx

External
acoustic meatus

Tympanic membrane

Tympanic cavity Helicotrema of cochlea

Scala vestibuli of cochlea
Fromontony

Round {eochlear) window Cochlear duct containing

spiral argan (Cortil
. . Ca
FPhamyngotympanic (auditony’) tube

(X
Secala tympani of cochlea . /:_m




HEAD AND NECK

External Ear
Right Auricle

Healix Triangular fossa

Crura of antihelix

Crus of helix

FAuricular
tubercle

—
(bannin) Tragus

Scapha

Antihelix Intertragic notch

Cymba of concha

C avity of h
awity of concha Antitragus

Labule
of auricle

3/




HEAD AND NECK

External Ear: Ri htTme)anic Membrane
View rough Speculum

Fosterior mallear fald

Lang limb of incus
Fars flaceida

Anterior mallear fold

Lateral process

Fars tensa of malleus

Handle of malleus

Umb
Cone of light e

£\

Ear



HEAD AND NECK

Tympanic Cavit
Viewed from External Acoustic Meatus

Lang limb of incus

Chorda tympani neme

Stapesin owval
[westibular) window

Lateral process

Tendon of of malleus

stapedius muscle

Tendon of tensar
tympani muscle

Handle of malleus

Fromontony

Fos=a of round {eochlear) windaw

Tympanic Membrane Removed
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HEAD AND NECK

External Ear and Tympanic Cavity
Coronal Oblique Section

Epitympanic recess halleus

Tensar

tympani
muscle

Tympanic cavity

Carilaginous external
acoustic meatus

Fhamrngotympanic
[auditonyg) tube

Osseous external

acoustic meatus . ;.
Lewator weli palatini muscla

Tympanic membrane




HEAD AND NECK

Tympanic Cavit
yhugtﬂw Ossicles i

Aricularsurface

forincus Head Short limb

Malleus o . Incus

Articul ar surface
for malleus

Anterior process

Mk
Long limb Lenticular
process
Baze of incus
Lateral process
Handle Incus:
lateral wigwm
Fostariar limb
Anterior limb Stapes
Head
Malleus: lateral wiew
Stapes: superalateral wiew O=zicles aticulated: medial view

%
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HEAD AND NECK

Tympanic Cavity - Lateral Wall
Medial View

Superiar ligament of malleus

Head of mallaus Superior ligament of incus

. . Shart limb of incus
Epitympanic recess

. e Fosterior mallear fold
Anteriar process of malleus i et

ii‘.ﬁﬁ;u
»

Chorda tympani nerve Posterior ligament of incus

Anterior mallear fald 1
. . Longlimb of incus

’ Chorda tympani nenre
i

Tensor tympani muscle

Handle of malleus

Lenticular process of incus

Tympanic membrane
[pars ten=al

Facial nerve (W

Fharjngotympanic
{auditony) tube

Internal carotid arteny

i




HEAD AND NECK

Tympanic Cavitr - Medial Wall

Lateral View

Frominence of lateral semicircular canal

tdastoid antrum Frominence of facial canal

Geniculum of facial nene

Base of stapes in fossa
of awal (westibular) windaw Greater petrosal nenve
Tensor tympani

le itend t
Limbs of stapes muscle (tendon cut)

Fyramidal eminence

Fhamngotympanic
{auditony) tube

Chorda tympani

nenie (cut)

Tendon of
stapedius
muscle

Mastoid cells

Lewator weli
palatini muscle

Fas=a of round
[eochlearywindaw

Jugular fos=za
Fromontany with tympanic

Tympanic cells nene [(Jacobson) and plexus
under mucosa

o

Facial nenve (W11

in stylomastoid foramen Internal carotid arteny

wx
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HEAD AND NECK

Bony Labyrinths

Right bony labyrinth (otic capsule), anterolateral view:
surrounding cancellous bone removed

Postenor
L ateral

Semicircular canals
Anterior

Common bony limb

Ampullae

Vestibule

Cochlea

Ohval (vestibular)
window

Cochlear
cupula

Round (cochlear)

winedow

Dissected right bony labyrinth (otic capsule):
membranous labyrinth removed

Posterior
Lateral

Semicircular canals
Anterior

Elliptical recess
Cochlear recess Viestibule
spherical recess ) (note
pertorations
for nerve
fibers)

Helicotrema

Hamiilus
of spiral
lamina

| Sl
Internal opening of
vestibular aqueduct
tior endolymphatic

duct)
Round (cochlear) window

Seala vestibuli

(dsseous spiral
lamina

Scala tympani

ol
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HEAD AND NECK

Membranous Labyrinth

Right membranous labyrinth with nerves: posteromedial view
Anterior semicircular duct

Superior part of vestibular nerve
tirom utricle and anterior and 2
lateral membranous ampullae) Anterior membranous ampulla

Lateral membranous ampulla
Cochlear duct (hasal turn)
Common

membranous limb
Cochlear nerve

Lateral
semicircular
duct

Posterior
semicircular
duct

Vestibulocochlear nerve (VI

Vestibular nerve
Posterior membranaous
ampulla

Saccule
Vestibular ganglion

Lo y . ) Endolymphatic duct
Inferior part of vestibular nerve (from
caccule and posterior membranous ampulla)

5

RY"Y




HEAD AND NECK

Bony and Membranous Labyrinths
Schema

. . Ampullae
Anterior semicircular canal and duct

Faosteriar semicircular

Crura mater
canal and duct

Endolymphatic sac
Common bony and

membranous limbs

Endolymphatic duct
inwestibular aqueduct

o f B
Lateral semicircular i -
canal and duct i ; Utricle
Otic zapsule ]

Saccule
Stapes in owal

Helicotrema of cochlea
[westibular window

Cuctus reuniens
Incus

Scala westibuli
hialleus

Cochlear duct
Tympanic cavity

Secala tympani
Extarnal acoustic me atus e

Umbo

Tympanic membrane

Found {oochlear) window
{closed by secondany
tympanic membrane)

Cochlear aqueduct
Otic capsule
Westibule

Pharyngotympanic (auditond tube

3 e
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HEAD AND NECK

Bony and Membranous Labyrinths
Section Through Turn of Cochlea

Scala vestibuli

I'I:SE Westibular (Reissners)
P am membrane
Cochlear duct
Menre fibers
Spiral ligament
Modiolus of Tectarial membranea
cochle
Spiral organ (of Corti)
Spiral gangl

Basilar membrane




HEAD AND NECK

Superior Projection of Right Bony Labyrinth on Floor of Skull

Cochlea !
+Plane of anterior
S semicircular canal

Cochlear nerve
Facial merve (VI

Internal acoustic
opening

Lateral semicircular
I canal

Vestibulocachlear nerve (VI

Visstibular nerve

Petrous part
ol temporal bone

o T

|
s
- &

External opening of
vestibular aqueduct
{ior endolvmphatic duct)

s Plane of posterior
semicircular canal

Ear

2\



HEAD AND NECK

Lateral Projection of Right Membranous Labyrinth

Cochlear duct

Auricle (retracted

‘Geniculum (geniculate ganglion)
i anteriorly)

ol facial nerve "

Cochlear nerve

Trigeminal nerve (V)

Superior part of
vestibular nerve

Vestibulooochlear

nerve (VI Internal jugular vein

Inferior part of

Anterior vestibular nerve

semicircular duct

Lateral semicircular duct

Cerebellum
Posterior semicircular duc

Supaerior
petrosal sinus

Sigmoid sinus

Confluence
of sinuses

Transverse sinus




HEAD AND NECK

Pharyngotympanic (Auditory) Tube

Cartilaginous Portion on Skull Base - Inferior View

Falatine process of maxilla

Fterygoid hamulus and

medial ptenygoid plate Harizontal plate of palatine bone

Lateral ptenygoid plate Choana

Scaphoid fossa
Lateral lamina of cartilaginous part of

pharyngotympanic (auditond tube
Foramen owale

Medial lamina of catilaginous part of

Faramen spinosum phamrngotympanic (auditony) tube

Spine of sphenoid bone Faramen lacerum

Fetrous part of temporal bone
Internal carotid arteny

entering carotid canal
Oecipital condyle

Mastoid process

Faramen magnum

X\




HEAD AND NECK

Pharyngotympanic (Auditory) Tube
Section through Cartilaginous - Tube Closed

Trigeminal ganglion

Internal carotid arteny
in carotid canal

Crura mater

Lateral lamina
of carilage

Medial lamina
of cartilage

Auditony tube lumen

Tenzorveli palatini
muscle

Lewator weli palatini
muscle

Salpingopharyngeus
muscle

Masophanmnx

FPharyngotympanic (auditond tube closed by elastic recoil of cartilage, M‘

tizsue turgidity and tension of zalpingophanrngeus muscles W
/:m




HEAD AND NECK

Pharyngotympanic (Auditory) Tube
Section through Cartilaginous - Tube Open

Trigeminal ganglion

Internal carotid arteny in carotid canal /

Crura mater

Lateral lamina
of carilage

hedial lamina
of carilage

Auditony tube lumen

Tensarweli palatini
muscle

Lewator weli palatini
muscle

Salpingophanyngeus
muscle

Masophanyn:

WA
muscle pullswall of tube laterally during swallowing /:

Lumen opened chiefly when attachment of tensor weli palatini j ﬂﬂug
Ll




HEAD AND NECK

Meninges and Diploic Veins
Coronal Dissection

Diploic veins Arachnoid granulation

Cerebral wein penetrates subdural space to enter sinus
Superior zagittal sinus

Crura mater (periosteal and meningeal layears)

Emiszany wein Crura-shull interface (site of epidural hematoma)

Frantal and parietal tributaries
of superficial tempoaral wein

Arachnoid
Subarachnoid space

Frontal and parietal branches
of superficial temporal arteny

Fia mater

Middle meningeal
artery and wein
Granular foweola
findentation of skull by
arachnoid granulation) Deep, middle and
superficial temporal

arteries and wveins
Lateral fwenous) lacuna

Inferior sagittal =zinus

Superiorthalamostriate and choroidal

wveing, internal cerebral weins and charoid M
plexus of lateral wentricle Deep and supericial middle

cerebral weins

Meninges and Brain Plate 185



HEAD AND NECK

Diploic and Emissary Veins of Skull

Farietal emissany wein

Frontal diploic wein

Anterior temparal
diploic wein

Occipital emissany wein

@

Fasterior tempoaral
diplaoic vein

Oecipital diploic wein

hastoid emissany wein

AV
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HEAD AND NECK

Meningeal Arteries

Opening of superior cerebral wein

Arachnoid granulations

Superior sagittal sinus

Lateral (wenous)
lacuna

Crura mater

Anterior meningeal
branch of anterior
ethmoidal arteny

hdastaid branch of
accipital arteny

Frontal {anterior) and parietal
[posterior) branches of

I d middle meningeal arteny D“IPV
Middle v

i I art w
meningeal arteny \ /:m
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HEAD AND NECK

Meningeal Arteries

Posterior ethmuaidal art
SEEHEESEIM SICAt SuS e Fecurrent meningeal branch of

s o lacrimal fophthalmic) arteny
s -

Anteri ingeal branch of P | i e
niernar meningea ranch o ﬂ';‘-ﬂ“.

anterior ethmoidal arteny ’ '{-":;"‘“

Middle meningeal arterny

Ancessong
meningeal arteny

=Wariant; most commanbhy,
thesze branches arise directhy
from internal carotid arteny

Mlastoid branch of
occipital arteny

Meningeal branches of
ascending phargngeal arterny

Anterior and posterior
meningeal branches of
wertebral arteny

Internal carotid aterny and its

meningohypophyseal trunk™ (phantom)
Tentorial, cavernous sinus and meningeal

Accessory meningeal artery branches of meningohypophyseal trunk™

hliddle meningeal arterny Qeeipital ansny

FPosterior auricular arteny
Ml axillary arteny

. External carotid arteny
Superficial temporal arteny "

3/
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HEAD AND NECK

Temporal Fossa Hematoma

Medial displacement of

: Shift of normal
middle cerebral vessels !

. midline structures

Skull fracture

: : Compression of
crossing middle 3

posterior cerebral a.

Shift of brainstem to
opposite side may
reverse lateralization
of signs by tentorial
pressure on confra-
lateral pathways.

Herniation of
temporal lobe
under tentorium
cerebelli

Compression of corticospinal
and associated pathways,
resulting in contralateral
hemiparesis, deep tendon hyper-
reflexia, and Babinski's sign

Herniation of
cerebellar tansil
Compression of oculomaotor (1) n,
leading to ipsilateral pupil dilatation

and 3rd cranial n. muscle palsy

ol
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HEAD AND NECK

Subdural Hematoma

“Cuestion mark” skin incision (black);
outline of free bone flap and burr holes (red)
Brain

Dura

Skin flap reflected (Raney clips control bleeding). Free bone
.. flap removed and dura opened. Clot evacuated by irrigation,
suction, and forceps.

Section showing acute subdural hematoma an right side and
subdural hematoma associated with temporal lobe intracerebiral
hematoma ("burst” temporal lohe) on lefl “I‘Ff
.

#i/,:;u
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HEAD AND NECK

Meninges and Superficial Cerebral Veins
Frontal Section

Calvaria

iy . Emizzany wein
eficranium Granular fowveola

Diplaic vein
zalea aponeuratica

Arachnaoid granulation
Tributary of superficial
temporal vein

Skin

Crura mater

Arachnaid

Subarachnoid space

Fia mater

Cerebral arteny

Superiorsagittal sinus Carebral hemisphere

Falx cerebri Arachnoid-dura interface
(site of subdural hematomaj

Superior cerebral vein ;
P Crura-shull interface

[site of epidural hematam a)
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HEAD AND NECK

Meninges and Superficial Cerebral Veins
Dura Mater Lifted

Branches of middle meningeal artany
Superior cerebral veins
(penetrating arachnoid
and dura mater to enter
superior sagittal sinus)

Superior sagittal sinus

Crura mater

Superior cerebral veins
(beneath arachnaoid)

Superior anastomaotic
wein (Tralard)

Inferior anastomotic
wein (Labbé)

Supericial middle
carebral wein

Inferior cerebral veins
(beneath arachnaoid)

liddle meningeal W
Ll

artery and veins /""
=N
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HEAD AND NECK

Dural Venous Sinuses
Sagittal section

Superiorsagittal sinus

Straight sinus

zreat cerebral wein (Zalen)

Superior sagittal sinus

Falx cerebri

Inferior zagittal sinus

Tentorium cerabelli

Sphenoparietal zinus

Anterior and posterior
intercavernous sinuzes

Superior
petroszal sinus

B asilar
wenaus plexus

Inferior
petrosal sinus

To jugular
foramen

Sigmuoid sinus

Transwerse sinus Oeccipital sinus

Falx carebelli

Confluence of sinuses
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HEAD AND NECK

Dural Venous Sinuses
Cranial Floor - Superior View

Hypophysiz (pituitary gland)

..\n.--al—'*.-lli!‘ﬂr"'
- e, = .
e i

1 Opti 1l
Superior sagittal sinus (eut) : Y '!."\ ptic nerve ()

Falx cerabri (out) Internal carotid arteny

Superior aphthalmic vein Oculomotor nenee (1D

Anteriar and posterior Sphenoparietal sinus

intercavernous

sinuses Trochlear nernve (V)

- _ i W

Superficial middle J I,." : L 1 1 . K% Ophthalmic nerne [{W1)

carebral wein (out) e X
[ M axillarg nense (W21

Cawernous sinus .'1'

{ Trigeminal ganglion

Basilar

wanous plexus handibular nene (W30

Superior

Middle meningeal arterny
petrosal sinus

Abducent nenre 0V
Inferiar

etrozal sinus :
P Fetrosal vein

Tenta-:-rrtl:rlﬁr Facial nenve (W,
intermediate nene and
wvestibulocochlear nernve (W11

Tentorium

cerebelli
Glossophanrngeal (12
Inferi and wagus () nenres
nferiar
cerebral vein
Lout) Jugular faramen

Transwerse sinus Sigmaid sinus {continuation

L g b8 4 of transvarse sinuz)
Inferiar zagittal 7 L

zinus [cut) Transverse sinus

Straight sinus Accessony nene (X0

Fal biri t
alx cerebri (out) Hypoglossal nenve (0

Confluence of sinuses

: — Great cerebral wein (Galan)
ot p— ' ____._..
Superior sagittal sinus (cut) ""’%ﬂ’.ﬂxi“f“ ,ﬁi
. /':m
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HEAD AND NECK

Dural Venous Sinuses
Coronal Section Through Cavernous Sinus

Cavernous sinus

Optic chiasm Fasterior

communicating arteny

Oeulomotar mene (1D

Trachlear nenre (W)

Internal carotid
arteny

Mlaxillary nenre (W2

Ophthalmic nene (1) Sphenoidal sinus

Masophanyn:

Hypophysis M
[pituitary gland)

Abducent nenre 0V

7
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HEAD AND NECK

Cerebrum: Lateral View

Central sulcus (of Rolanda) Postcentral gyrus
Precentral gyrus Postcentral sulcus
Precentral sulcus

Superior parietal lobule

Superior frontal gyrus o 5 A . ipnniileine
Superior frontal sulcus Ay '

' Inferior parietal lobule
Supramarginal gyrus

Angular pyrus

Middle frontal gyrus

Inferior frontal sulcus

Parieio-
occipital
sulcus

Inferior frontal gyrus
COypercular part
Triangular part
Orrbital part

Frontal
pole

ocssia

pole

Calcaring
sulcus

Lunate sulcus
{Inconstant)

{of Sylvius) Ascending ramus

: h Transverse
Posterior ramus

Lateral sulcus % Anterior ramus
accipital sulcus

Superior temporal gyrus Preaccipital notch

Temporal pole :
d . Superior temporal sulcus
Middle temporal gyrus

Inferior temporal sulcus

Inferior temporal gyrus
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HEAD AND NECK

Cerebrum: Lobes

Frontal lobe

Parietal lobe

j f'::",-"

(iRl iy

e N
i 17

T '
i ™ AT
’ L

Temporal lobe

Occipital lobe

£\
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HEAD AND NECK

Cerebrum: Insula

Parietal operculum
Frontal operculum

Orbital operculum
Short gyri

Insula Central sulcus

(island Limen

of Reil) | Long gyrus
Circular sulcus

Temporal operculum

14
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HEAD AND NECK

Cerebrum - Brain In Situ
Sagittal Section - Medial View

Cingulate gyrus Faracentral sulcus

Cingulate sulcus Central sulcus (Rolando)

F tral lobul
Medial frontal gyrus aracentral lobule

harginal sulcus
Sulcus of corpus callosum

Corpus callosum

Farnix=
Frecuneus

Septum pellucidum Superior sagittal sinus
Interventricular

Charaid plexus
faramen (honrad

of 3rd wventricle

Interthalamic
adhesion

Stria medullaris
of thalamus

Farietooccipital
sulcus

Thalamus and
ard wentricle

Cuneus

Subcallosal
(paralfactand : 7 —— i A % Habenular
area ¢ / p - 4 2 1 . - | . eDmmissure
Anterior i = v " — | ———— — - —-—1— Pineal body
cOMmmissure - . - - e W ] Posterior
GOMMmissure
Subcallozal
qyrus Calcarine
sulcus

Hypothalamic
sulcus Straight sinus

in tentorium

Lamina cerebelli

terminalis

reat cerebral wvein

upraoptic (Galen)
recess Superior colliculus

Optic chiasm Inferiar colliculus

Tuber cinereum Tectal (quadrigeminal) plate

Cerebell
Hypophysis (pituitany gland) : e.re " Llljm” |
uperior medullany velum

1] illary bod
ammitiany hody dth wentricle and choroid plexus

Cerebral peduncle
P Inferior medullany welum
Fons Medulla oblongata

Cerebral aquedudt (Sylvius)

s

3/
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HEAD AND NECK

Cerebrum - Hemisphere with Brainstem Excised
Medial View

Genu of carpus callosum

Fastrum of corpus callosum
Trunk of corpus callosum

Cingulate gyrus Splenium of carpus callosum

Isthmus of cingulate gyrus

Farietooccipital sulcus

rammillothalamic et
fazciculus /L-. r
Cuneus

Calcarine sulcus

Lingual gurus

Crus of farnix
Optic nenre (10 Body of fornix

Calumn of fornix
Olfactony tract

Fimbria of hippocampus

ammillary body —
entate gyrus

Uncus
Farahippocampal gyrus

Rhinal sulcus
Collataral sulcus Occipitotemporal sulcus

Medial oosipitotemporal gyrus Lateral accipitotemporal gyrus

el

;f_;ff”%f
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HEAD AND NECK

Cerebrum
Inferior View

Frontal pole of carebrum Longitudinal cerebral fissure

Straight gyrus zenu of corpus callosum
Lamina terminalis

Olfactony sulcus Olfactory bulb

Orbital sulci Olfactony tract

Orbital gyri Optic chiasm

Temporal pole Optic nence (1N (eut)

Hypophysis (pituitany gland)
Lateral suleus (Sylvius)

Anterior perforated substance
Inferiar temporal sulcus

Optic tract

Inferiartempoaral gyrus .
R av Tuber cinereum

Inferiar (inferolateral)

): : < - - hammillary bady
margin of cerebrum f !

Fuosterior perforated substance
fin interpeduncular fos=a)

Rhinal sulcus

Cerebral crus

Lateral geniculate body

Inferior temporal gyrus Substantia nigra

Medial geniculate body
Oceipitotemporal sulcus

Fed nucleus

Lateral occipitotemporal gyrus Fulvinar of thalamus

Superior colliculus (of

Collataral sulcus - h
corfpard quadrigeminal

Cerebral aqueduct

Splenium of carpus callosum
Apex of cuneus Dq:;

Occipital pole of cerebrum \ /:m
Isthmus of cingulate gyrus Longitudinal cerebral fissure

Farahippocampal gyrus

Medial occipitotemporal gyrus

Calcarine sulcus
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HEAD AND NECK

Ventricles of Brain
Left Lateral Phantom View

Frontal (anterior) haorn of left lateral ventricle

Right |ateral ventricle Central par of left lateral ventricle

Temporal (inferiar) horn
of left lateral ventricle

Oecipital (posterion hamn
of left l1ateral ventricle

Cerebral aqueduct (Sylvius)

dth wentricle

Left lataral aperture
(foramen of Luschka)

i . Left lataral recess
Left interventricular foramen (honrad

2rd wentricle

Median aperture

Supraoptic recess fforamen of Magendie)

Interthalamic adhesion

Infundibular recess Central canal of spinal cord

FPineal recess

Suprapineal racess

3/l
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HEAD AND NECK

Ventricles of Brain
Coronal Section: Posterior View

Caorpus callesum

Septum pellucidum

Lateral wentricle

Body of zaudate nucleus

Charaid plexus of lateral ventricle
Stria terminalis

Superiorthalamaostriate wvein

Bady of farnix

Internal cerebral wein

Tela choroidea of 3rd wentricle
Charaid plexus of 3rd wentricle
Thalamus

Putamen of lentiform nucleus
labus pallidus of lentiform nucleus
Internal capsule

3rd wentricle and intethalamic adhesion

Hypothalamus

Tail of caudate nucleus

Optic tract

Chaoreid plexus of lateral ventricle

Black arrow in left - = - Temporal {infarion horm of lateral ventricle
interventricular 4

foramen (hanrod — 2 4 Fimbria of hippocampus

Hippocampus

mm—  Ependyma

Crentate gurus
e i3 Mater

Farahippocampal gyrus

3/
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HEAD AND NECK

Circulation of Cerebrospinal Fliud

Choroid plesus of lateral veniricle (pharom) Supwerior sagittal sinus

Cistern of oopus callosum Subrachnoid space

L sy maler Armchinond granulations

Arachnesid

Inlerveniricular
Pararmen (ol Mosnrcs)

Chiasmalc cistern
Chorom] plexus of Brad venlncle
Inlerpeduncular cistemn

Corefiral agquedect (of Syl .
Cruadrigeminal Cisdemn

3 (ol mreat cerebral vein)
Prispaondins ciskisrn
| Porderar)

Latesral aperture (Toramen of | uschka ") [ cerebellomedullary Cstem

Maedhan aperiure

Charoad plesus of dih ventfich=
{Hupruimia=n od ‘~'|.||{1-|1|||-|'-

Dura m,1|!|:-r/
Aura hnaied
Subsarachnosd space

Central canal of spinal cord
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HEAD AND NECK

Basal Nuclei: Hoizontal Section Through Cerebrum

Cienu of corpus callosum
Head of caudate nucleus

Lateral ventricle =
Anterior limb

of internal

Cenu
: capsule

Septum pellucidum
Pasternior limb

Column of fornix

Putamen | Lentiform

Insula Globus pallidus § nucleus

{island of Eeil)

3rd ventricle

Interthalamic
adbesion

External capsule

Thalamus Claustrum

Crus of fornix Retrolenticular part

of internal capsule

Choroid plexus

of lateral veniricle Tail of caudate nucleus

Splenium of
corpus callosum

Hippocampus and fimbria

Occipital (posterior) horn
of lateral ventricle

'y jotend| .':'I Habenula

Pineal body

frd

/o
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HEAD AND NECK

Basal Nuclei: Organization of Basal Ganglia

Cledi for internal capsule

Organization of .
basal nuclei (ganglia)

Caudate ) Body
nucleus

Thalamus
Caudate Putamen Globus Head ;
nucleus pallidus - a3 4
| Levels of { A B ! | A
| seclions ] i
above B -f----SEe - —--- B
Lentiform ' }
Striatum  nucleus Pulvinar
1 Lentiform nucleus — Medial geniculate body
Corpus iglobus pallidus medial

slrtatum

o putamen)
Y Amygdaloid m}dym

Basal nuclei
(ganglia)

Lateral geniculate body

Tail of caudate nucleus

Interrelationship of thalamus, lentiform nucleus, caudate
nucleus, and amygdaloid body (schema): left lateral view
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HEAD AND NECK

Thalamus

Corpus callosum (cut)

Interventricular foramen {(of Monro)

Tela choroidea (cut edge) Head of caudate nucleus
0 (2 - "y

of Jr ventricie Septum pellucidum

drd ventricle Columns of fornix

Choroid plexus .

P Anterior tubercle
Superior thalamostriate vein _
Stiria terminalis
Pes hippocampi

s Interthalamic adhesion
Tempaoral (inferior) horn Al

of lateral ventricle Lamina affixa

Internal cerebral vein Stria medullaris

Dentate gyrus Habenular trigone

Collateral eminence
Pulvinar (retracted)
Hippocampus
Lateral geniculate body
Fimbria of hippocampus ?

Fosterior commissure Medial geniculate body

Habenular commissure Brachium of superior colliculus

Brachium of inferior colliculus

Pineal hody

Collateral trigone Superior colliculus

Calcar avis Inferior colliculus

Occipital (posterior) horn

h ! Cerebellum
of lateral ventricle

Calcarine sulcus

3 Lo
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Thalamic Nuclei

Internal RGN 3rd ventricle
medullary Interthalamic ) _ /

lamina adhesion

Pulvinar

Intralaminar
nuclei

3rd ventricle

Reticular nucleus

Thalamic nuclei Pulvinar

External Lateral geniculate body
medullary CM  Centromedian Medi i

; sdial geniculate bod
lamina LD Lateral dorsal edial genic Y

LP  Lateral posterior

Median nuclei M Medial Schematic representation of thalamus
. . MD  Medial dorsal (external medullary lamina and
Slfhem#;f‘ Sfﬂlﬂﬂ VA Ventral anlerior reticular nuclei removed)
N VI Ventralintermedial
Iitn{- sh':}wn in figure VL "».-"entra: lateral e Lateral nuclei
; : VP  Ventral posterior ; A
at right s M | |
ILHghY VPL \Ventral posterolateral edial nuclei

VPM Ventral posteromedial

Anterior nuclei

/o1

gﬂ"&g
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HEAD AND NECK

Hippocampus and Fornix

Superior dissection Genu of corpus callosum {cut)
Septum pellucidum

Head of caudate nucleus
Columns of fornix

Stria terminalis

Baody of fornix

Pes hippocampus

Thalami

Crura of fornix

Dentate gyrus
Fimbria of hippocampus
Hippocampis
Commissure of fornix
Splenium of corpus callosum (cul
Lateral ventricle
Calcar avis

Occipital (posterior) horn
of lateral veniricle

ol
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HEAD AND NECK

Hippocampus and Fornix Schema

Tail of caudate nucleus

Choroid plexus

Body of fornix Fimhbria of hippocampus

Optic tract

Columns

sl Commissurs
O Bormx t &

of fornix

Crura of fornix

Hippocampal
sulcus

Dentate
g'gr'i'l.l'i

Hippocampus

Alveus of
' . / o hippocampus

ry bodies @ = . e
Mammillary bad LR Fimbria of hippocampus
sl Temporal (inferior) horn
of lateral ventricle

Amyedaloid bodies Hippocampus

Fornix: schema Coronal seclion: posterior view
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HEAD AND NECK

Cerebellum: Superior Surface

Anterior cerebellar notch

Cuadrangular lobule (H VA

Central lobule (1 & NIy Primary lissure

Horizontal fissure

Culmen (IV & V) Simple lobule (H V1)

Superior
VETITIS

Posterior lobe

Postlunate fissure

Declive (Vi

Folium (VI A) Superior semilunar

{anseriform) lobule (H VI A)

Horizontal fissure

j Interior semilunar

Pasterior cerebellar noteh {caudal) lobule (H VII B)

7o
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HEAD AND NECK

Cerebellum: Inferior Surface

Wing of central lobule

Ceniral lobule

Superior vermis

Lingula (1} Superior

Middle Cerebellar peduncles
Inferior

Supernor medullary velum

Flocculus (H X)

Flocculonodular lobe
4th ventricle
Posterolateral (dorsolateral)
Inferior medullary velum fissure

Module (X) Retrotonsillar fissure

Posterior lobe
Tonsil
Biventer lobule (H VI

Secondary (postpyramical)
fissure

Inferior Uvula (1X3

VETTTIS Y
Pyramich (VLY

Tuber (VI B) /l_J

Pasterior cerebellar notch : "

Harizontal fissure

Inferior semilunar
icaudal} lobule (H VI B)

Zomon

ésﬂ&fg
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HEAD AND NECK

Cerebellum: Section in Plane of Superior Cerebellar Peduncle

: : biral 3
Drecussation of Cerebral crus

superior cerebellar peduncles
Medial longitudinal fasciculus
4th ventricle
MNuclear laver of

Superior medullary velum medulla oblongata

Fastigial A ; i 1) 55 ey Superior cerebellar
i y : ] ; peduncle

Cerehellar

nucle Lingula i1}

[Yentate

: Vermis
Emboliform

e

ﬁ'ﬁ
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HEAD AND NECK

Brainstem: Posterolateral View

Thalamus (cut surface)

Lateral geniculate body

Pulvinars of thalami Oplic tract

Pineal body Medial geniculate body

Superior colliculi Brachia of superior and inferior colliculi
Inferior colliculi CcrehraL Crus

Trochlear nerve (IV)

Pons

Superior medullary velum

Trigeminal nerve (V)

Superior cerebellar peduncle Middle cerebellar peduncle
Ehomboid fossa of

; Vestibulocochlear nerve (VI
4ih ventricle

Glossopharyngeal (IX) and Facial nerve (VI

vagus (X) nerves Inferior cerebellar peduncle

Cuneate tubercle Hypoglossal nerve (XI1)

Ciracile wbercle
Accessory nerve (X1)
Dorsal roots of

Ist spinal nerve (C1]

Cuneate fasciculus

Gracile fasciculus

il
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HEAD AND NECK

Brainstem: Anterior View

Olfactory tract
Anterior perforated substance

Infundibulum (pituitary stalk)

Optic chiasm Mammillary bodies

e Temporal lobe (cut surface)

Optic tract #

Tuber cinereum ﬂ
= 0

3

Oculomotor nerve (1

Trochlear nerve (1Y)

Cerebral crus Trigeminal nerve (V)

. Abducent nerve (V1)
Lateral geniculate body
Facial nerve (W11} and

Poasterior perforated substance intermediate nerve

Vestibulocochlear nerve (VI
Pons
Flacculus of cerebellum

Middle cerebellar peduncle Choroid plexiss of 4th

ventricle

Olive

Glossopharyngeal nerve (1X)

Pyramid Vagus nerve (X)

Hypoglossal nerve (X1
Ventral roots of 1st spinal nerve (C1) YPOB

Accessory nerve (Xl)

[Decussation of pyramids

ol

iﬂ
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HEAD AND NECK

Fourth Ventricle and Cerebellum: Posterior View

Habenular trigone

Medial |

Geniculate bodies
Lateral j 4 e 2

ird ventricle
Pulvinar of thalamus Dorsal median sulcus

Superior cerebellar peduncle

Pineal body
Locus ceruleus

Superior colliculus

Inferior colliculus Medial eminence

Facial colliculus
Trochlear nerve (IV)

Vestibular area

Superior medullary velu
Dentate nucleuws

ar

) Sulperr of cerebellum
Cerebellar peduncles ¢ Middie ;
Interior Striae medullares

Lateral recess Taenia of 4th ventricle

Cuneate tubercle

Superior fovea

Sulcus limitans Cracile tubercle

Inferior fovea Dorsal median sulcus

Trigeminal wbercle Lateral funiculus

Hypoglossal trigone Cunieate fasciculus

Vagal trigone Gracile fasciculus

Ohex

ol
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Fourth Ventricle and Cerebellum: Median Sagittal Section

Interthalamic adhesion

Median sagittal section ; ]
Postarior commissure

Body of fornix

Habenular commissure

Thalamus (in

Ird ventricle) Fineal body

Splenium of corpus callosum

Interventricular
faramen (of Monro)

. . Great cerebral vein (of Galen)
Anlerior commissure

Lamina lerminalis Lingula ()
Central lobule (111
Culmen (VA4
Declive (V)

Folium (VI A)

Hypothalamic sulcus e
WViermis of

cerehellum

Cerebral peduncle

Cerebral agueduct (of Sylvius)
Superior colliculus

Tectal iguadrigeminal} plate
= ¥ ; Superior medullary velum

e
Ll ...'.-' rh

1
Inferior colliculus / -
Pons b Inferior medullary velum

Medial longitudinal fasciculus Tuber (Vil BY

Pyramic (VI U vermis of
Lvula (1X) cercbellum

4th ventricle
Choroid plexus of 4th veniricle
Medulla oblongata

el Meclules 1X)
Median aperre (foramen of Magendie) / :
Decussation of pyramids Charoid plexus of 41h ventricle

Central canal of spinal cord Tonsil of cerabellum

i

iﬂ”?
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HEAD AND NECK

Cranial Nerve Nuclei in Brainstem: Schema

Posterior phantom view Crculormeor nerve (1)

Rendd rapchieus
S.u|u-r:ur rolliculus

Cueudormoiar nucleus

Apgessory oculomaton

Lateral gemicudate bosdy (Eclingeryestphal b nucleus

J,.-

Sesencephalic nucleus Trochlear nuckeus
of trigerminal merves

Trochlewr necve (1Y)
Principal

sensary nuckeus af e
rigeminal nerve

trigerminal nerves

Trigeminal nerve

Trigasmmal
W1 and ganglion

nerve (v)
il 3,..\|1g||1:|n
Facial nerve (Y1)
arwd geniculate
ganiglion Abducent nucleus

Yestibubooog hleasr
v (VTR

Faclal mschass

Gemculum
[geericulate ganglion
of facial nerve

Sugaerionn

5 and inferir
whes

Caoe hlisar Anterior salivatory

gl Posterior e

Vs tibmalir .

g les Cdoas-
pharyngeal
nerve (IX6

Glossopharyngeasl
nisrvie (EX)
Wagig fwefiE [X]
Vagus nerve (X) Accessory nerve (X"
Spinal tract and spinal B beis ambiguus
nucleus of trigeminal merve
Peestiersor (dorsal) mucheus
Solinary tract nucleus o vagus nerve {(X)
Dorsal vagal nuecles Hypowlossal rucleus
Spinal nucleus
I Eiicreni fibers of aroessory nerve
m— Afferent fibers M
e Mived fibers e

*Recent evidence susmests that the acoessory nerve Licks a cramial reot and has no cannection to the vagus nerve.
Warification of this findeng awaits further swvestigation,
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Cranial Nerve Nuclei in Brainstem: Schema Medial Dissection

Accessory coulomolon
|Edinger-Wiesiphal) nuclows
Red nuclews

Croulomotor nuclews
Cheilomotor niervis (11}

Mesencephalic nucleus

Trexchlear nucleus
ol trigeminal nerve

Triggeminal
nerve (V)
andl ganglinn

Trochlear nerve (V)

Abducen nucleus
Principal

sensory muclows of

Intepmal gaenu
trigeminal nerve

of Facial merve

Mdotor nuclews of

Facial muclews
trigemingl meryve

Visstibular nucle
Faged rerve (VLY

Anterior and posterior

cochlear nuchei
Viestibuboooohlear neree (VI

Superiorn and
inderior salivatory
mechic

AbsderceEnt mervie (V1)

Salitary tract mucheus
Glossopharyageal nerve (IX)
E1~.-|:|r:|‘:|r_:-ﬂ..|1 a0

Postorior (dorsal) nucleus
af vagus nerve (X)

Vagles nerve (X)

Hypoglossal nucleus

Nucleus ambiguus
Accessary merve (X100

Spdanal nucleus of accessory nerve
Olive

mmmmm— Eiierent fibers
Spinal tract and spinal
nucleus of tngeminal nerve

—— Adferend fibers

s Mixed fibers

pi

8/

W
*Recent evidenoe suggests that the accessory nerve lacks a cranial root and has oo connection to the vagus nerve Imh
Vertication of this finding awaits lurther investigalion,
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HEAD AND NECK

Cranial Nerves (Motor and Sensory Distribution): Schema

------ Spinal nerve fibers
Efferent (maotor) filers

Afferent (sensory) fibers

m £
Oculomator

1 T Cilsary muscle, sphincter
pupallae, and all external eye
E.ﬁ?ﬂr.:. Gﬁfit muscles except those below

v
Trochlear

Supesior oblue sl 31 Mo e
Wi Sensory—face

Abducent sinuases, Leeth

Lateral ri=cis

musche

Intermediate nerve
rolar=subrmanscibalar,
subdingual, lacrimad glanes
Taste—antenor | of
tongaue, sonsory soft palate

Vil
Facial
Musches of face

i
Vestibulocochlear
/ Cochlear Vestibalar

X
Glossopharyngeal
Taste—posterion Vol longue
Sensory—tonsil, pharym, micdedle ear
Motor—stvlopharymgeus, Y
parotid ghind

X
Vagus
Muotor—hear, lungs, palate, pharyns,

i larynx, trachea, bronchi, G wac
Xl it A Xl Sensory—heart, lungs, trachea,
b CCessary beonchi, larynx, pharynx
1 : i : y
Hr%ﬁiﬂﬂ!ﬁ:&# '|||I Sternod beidomastold, Gl tract extermal ear
h| 1] traperius muscles
MU IS ~||

Strap
miuscles
CL2 1

tibwers) ! -ﬁ%

2 il
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HEAD AND NECK

Olfactory Nerve (I): Schema

Subecallosal (paralfactony area
Septal area and nuclei
Fibers from contralateral olfactory bulb

Fibers to contralateral olfactory bulb
Anterior commissure

Medial alfactony stria

Enlarged on
Flate #1128

Olfactory mucosa Olfactony tract

Dlfactory cells Olfactary trigane
and alfactory tubercle
Olfactory nernves (1)
Lateral olfactony stria
Olfactony bulb Uncus
Lateral olfactony tract nucleus
ibri i Hippocampal
Cribriform plate of ethmaid bane Anterior perforatad substance PP fimbpria }q:;
Anteriar olfactory nucleus Amygdaloid body (phantom? Dentate gyrus . /:m

Firifarm lobe Farahippocampal gyrus
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Olfactory Nerve (I) - Olfactory Bulb Cells
Schema

Efferent fibers to
olfactony bulb

Afferent fibers from bulb
to central connections
and contralateral bulb

Granule cell (excited by
and inhibiting to mitral
and tufted cells)

Mitral cell

Recurrent process

Tufted cell

FPeriglomerular cell

Glomerulus

Olfactony nenre fibers

S L

Schema of outlined area on Plate #1124 = IEN
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HEAD AND NECK

Optic Nerve (Il) (Visual Pathway): Schema

Central dater circle
represents macularzone

Owerlapping

wisual fields Lighter shades represent

manaocular fields

Each quadrant
a differant color

Frojection an

Frojection on
left retina

right retina

Optic
nenres (117

Optic chiasm
Frojection on left

dorsal lateral
geniculate nucleus

Frojection on right
dorsal lateral
geniculate nucleus

..I‘

L
! 1\ Optic radiation
1

Calcarine
sulcus

s

Calcarine /"“
¢ = JEh

sulous

Frojection on left

Frojection on right
accipital lobe

ocoipital lobe
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Optic Nerve (Il) - Structure of Retina
Schema

Fanglion cells

™S

Amacrine cells

Bipaolar cells

\L Horizontal cells
|

S8 l | Cones

Pigment cell — il D G DY R G W W ©ient ol

S /‘l"' : i \ _
orai Periphary Macula Choroid i g}w};'

e
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Oculomotor, Trochlear an;ld‘Abducent Nerves (I11, IV, VI)
ema

Long ciliary nene Abducent nucleus
g r Ciliany ganglion
Shart ciliary nenres

Fuosterior ethmoidal nene Trochlear nucleus
Anterior ethmaoidal nerve

Sensony root of ciliany ganglion
Superior oblique muscle Oculomotor nucleus
Symp athetic root of ciliany ganglion

Lewvator palpebrae superioris muscle
Superi-:ur division of Accegggw aculomotor
oculomotar nenre (Edingerirestphal)
nucleus (parasympathetic)

Superior rectus muscle

Frontal nerre (cut)

Lacrimal nenre {out) Trochlear nence (1V)

Masociliary nene

Oculomotar nenee (D

Ophthalmic nenre (W10

Abducent
nenre W

Mandibular nenve (W3

Infraorbital nene

Zywgomatic nene (cut) Fterrgopalatine

. . anglion
Inferior ablique muscle gang

Internal carotid arteny
and nenre plexus

bl axillary nere (W20

Ciliary muscle Inferiar division of

. . oculomotar nenve
Crilator muscle of pupil

Sphincter muscle of pupil Medial rectus musele

Lateral rectus muscle and

Efferent fibers Inferiar rectus muscle abducent nerve (turnad badd
Afferent fibers
Cawvernous plexus

of ciliany ganglion

————— Sympathetic fibers Farasympathetic root

- Parasympathetic fibers Commeon tendinous ring
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Oculomotor, Trochlear and Abducent Nerves (11, IV, VI)

Schema - Enlargement of Retrobulbar Portions

Efferant fibars
Afferant fibers

L Frontal nerve fcuty T Sympathetic fibers
Superior division of oculamotar nene

semmneneeasss Parasympathetic fibers
Sympathetic root of ciliarg ganglion Lacimalngnrs Loul)

Senszony root of ciliarny ganglion Nasociliany nence

Common tendinous ring

Cavernous plexus
Faosteriar ethmaoidal nerve
Ophthalmic nene (W10

Anterior
ethmoidal nerne

Internal carotid arteny

and nenre plexus
Lang ciliary nene

Short ciliany nenves Oculomotor nenee (11D

Abducent nenre V1)

Internal carotid arteny
and nenve plexus

Ciliary ganglion Lateral rectus muscle
and abducent nene

t d back
P arasympathetic root (turned badk)

of ciliary ganglion
e dial rectus muscle

hlaxillary nene (W2

Inferior rectus muscle

Inferior division of
oculomotar nene

FPtenrgopalatine ganglian W

3/

Infraorbital nerne

Zygomatic nenre (out)
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Trigeminal Nerve (V): Schema

e Efferent fibers
— Afferent fibers
= Proprioceptive fibars
<= Parasympathetic fibers
e Sympathetic fibers

Ciliary ganglion

Fostarior ethmaoidal nene
Long ciliany nernve

Short ciliary nenves
Anterior ethmoidal nene
Supraorbital nenre
Supratrochlear neme
Infratrochlear nenve

Internal nasal branches
of anterior ethmoidal nerve

Extarnal nasal branches

of anterior ethmoidal nerve
Maxillary nerve (V2])
Meningeal branch

Zygom aticotemporal
nernse

Zygomaticafacial nenre
Zygom atic nenre

Sensony root of
ciliany ganglion
Frontal nepre

Ophthalmic nerve [W1)
Tenterial i(meningeal) branch

MNasociliarny nene
Lacrimal nerre

Trgeminal nerve [(Wiganglion and nuclei
Mlater nucleus
Mesencephalic nucleus
Frincipal sensony nucleus

Spinal tract
and nucleus

Infraorbital nenre
Fternygopalatine

ganglion
Superior
alwealar
branches of

infraorbital nerne

Masal branches
[posterior superiar
lateral, nasopalatine
and posterior
superior medial)
Nernre (Widian) of
ptenrgoid canal

(fram facial nence [V
and carotid plexus)
Pharyngeal branch

Greater and lesser
palatine nenes

Leep temporal nenves
(to temporalis muscle)

Lateral ptenrgoid
and masseteric nenres

Tensor veli palatini and
medial pterygoid nerves
Buccal nene

Mental nene
Inferior dental plexus
Lingual nenre

Submandibular
ganglion

hlylabyaid nerne

Mandibular nerve V31

Inferiar
alwealar nenre

Otic ganglian
Tensortympani nenre

Facial nenre (W

Chorda
tympani nenre

Superficial
temporal branches
Aricular branch

and anterior
auricular nernres

Auriculotemporal nenve
Farotid branches

Meningeal branch

Lesser petrozal nerve (from
glossephanrngeal nenve [LX])

?.
Ft.
AV
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Leep petrozal nerve (from internal caratid plexus)

Lesser petrosal nerve

Merre (Widian) of

Otfiz ganglion

Fterygopalatine g

Facial muscles

Frontal belhy
rfrantalis)

Orbicularis aculi
Coarrug atar supercilii
Zygomaticus majar
Zygomaticus minor

Frocerus

Lewator labii
SUperioris

Lewatar [abii
superioris
alaeque nasi

Lewvator
anguli oris

Mazalis

Cepressar =
zepli nasi

Orbicularis .~
oris

Depressor
anguli oris

Depressor labii
inferioris

Mentalis

[Risarius)
(ot shown]

Buccinator

Flatysma

. Efferent fibers

—— Afferent fibers

cveeeee Parasympathetic fibers
- - Sympathetic fibers

Facial Nerve (VII): Schema

zreater petrosal nenre

pterygoid canal

Facial nenme QU110
Geniculate ganglion
Internal zarotid

plexus{on internal
carotid arteny

Internal acoustic meatus
Intermediate nenre

hator nucleus of facial nenre

Superior salivatony nucleus

anglion

; & ¥
v #

—

Wi o a
~ branches “

= _ Buceal
inches

Sublingual gland .
Submandibular gland ;|| n
Submandibular ganglio 1\*

Lingual nenve (fram
trigeminal nernve)
Charda tympani nenre

= - Solitany tract nucleus

J : Oecipital belly (occipitalis) of
z ocoipitofrantalis muscle

Occipital branch of
posterior auricular

Elrar.;cliues to auricular muscles
Faosteriar auricular nene
Menre to stapedius muscle
Stylomastoid faramen
Tympanic plexus

Tympanic nene (Jacobson)
(fram glossophanrngeal nenre)

Zlossophanengeal nenve (1)

WA
Cigastric muscle (postarior belly) . /‘;m

Stylohyaid muscle
Caroticotympanic nerve (from internal carotid plexus)
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Facial Nerve (VII)

Schema - Enlargement of Proximal Portions

Geniculate ganglion

Internal carotid plexus (on internal carotid arteny) Facial nenve (W11

Internal acoustic meatus
reater petrosal nernre

Merrus intermedius

(3 -4 .
\ hator nucleus of facial nenre

Superior zalivatony nucleus

Leep petrosal nenre
(from internal carotid plexus)

Merre (Widian) of
pterygoid canal Solitary tract nucleus

FPtenygopalatine ganglian Nerve to stapedius muscle

Tympanic plexus
Otic ganglian

Branches to guricular muscles
Leszar petrosal nerve

Oecipital branch of

Zygomatic branch postarior auricular nene

Caroticotympanic nene

: A Stylomastoid foramen
(fram internal carotid plexus)

Tympanic nene (Jacobsoan)

rfram glossopharyngeal nenre) Fosterior auricular nene

Gloszophanyngeal nenre (1X)

Stylohyoid muscle

Lingual nerve (fram trigeminal nenre) Brd st 1% [posteiior balli)
igastric muscle (posteriar belly
Cervical branch

Buceal branches M arginal mandibular branch

Submandibular ganglion Charda tympani nene
Efferent fibers
Afferent fibers
cermnreane= P arasympathetic fibers #}V
— e Sympatheticfibers v

3 o
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Vestibulocochlear Nerve (VIIl): Schema

Afferent fibers Facial canal
Tymypanic cavity

Leeniculum | gomiculate
wanglion) of il merve Chorda tympani nerve

Girvater pidrosal nefve

Heack ot malleus

Cowhlear (spdral) gamalion
i gangl Incus

Viesidaular noryve

Cochlear nene

Mastar rodt of facial norve
amwd intermediate nerve

Yestibulacochlear
nerve (VI

sMedulla oblongata

feroms secting)

A | —— Ampella of lateral
. S ; semicircular duect
Inlermal
R s

Sebesrdiaal Ampulla of superbor
maEafiis semicircular duct
Wiestibulas Superio
nucle Anlesrioe 3 LUtrchs=
. 'i"'- e ey Cochlear
QA namimaI i I]l'{‘l.,'lr P‘Jbl‘.:"_u I
Amprulla of posterine

semiciroular dact

Larniar | me—

Inlerioe corebellar

peduncle (o cerehellum) Saccule
2 Supersar divisicn
Westhhular ganglion ol vestibular nerve
Inferior division

3 e
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Glossopharzngeal Nerve (I1X)

chema
Efferent fibers Spinal tract and spinal nucleus of trigeminal nenre
Afferent fibers Solitary tract nucleus
s Farasymp sthetic fibers Tympanic nene (dacobzon) Mucleus ambiguus
Tympanic cavity and plexus Inferior zalivatony nucleus
Stylomastoid foramen Geniculate ganglion

of facial nene
Caroticotympanic nerve (from internal carotid plexus)

Greater petrosal nenre
Deep petrozal nene
Merre (Widian) of ptenygoid canal
Laszser petrosal nene
Fterygopalatine ganglion
handibular nenee (W20
Otic ganglion
Auriculotemporal nenee
Farotid gland

Tubal branch of tympanic plexus

FPharyngotympanic{auditond
tube and pharyngeal opening

Stylopharnyngeus muscle (and branch Gloszopharyngeal nenve (1%)

fram glossophanngeal nense) Jugular foramen

Communication to auricular
branch of vagus neme

Superior ganglia of gloszophanyngeal nerve
Inferior ganglia of glossophanrngeal nenre

Gloszophamyngeal nene

Communication to facial nence (WD
Wagus nenre (2]

Superior cenrical
sympathetic ganglion
Taste and =omatic sensation:

posteriar 153 of tongue Sympathetic trunk

Carotid branch of
glessophamyngeal nerne

Internal carotid arteny

Carotid sinus M
A

Carotid body » /o BN
Common carotid arteny

FPhamyngeal plexus

Fharyngeal, tonsillar and lingual
branches of glossophanrngeal nerne

Fhamyngeal branch of vagus nenre .
External carotid arteny
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Vegus Nerve(X): Schema
LGS

Fosderion nscious of vagus
Nerv [ Parasy il thestic
.|nr| wieral aflerenty

Glossopharyngeal nerve (IX)

Abenangeal branch of vagus nerv 5'-[“'-1“ iract "lll_f|l-'b'\ iwisceral
Misnents in fding taste)

Auncular Branch of vagus nere
Spanal trace and spinal
\uditory (phanmgotympanac, Fustachaan) tube nmarclews of trigeminal nerve
{somialic aferent)

Leswanhiar waefi )
prakatini mugscle Mucleus T TR
trwator to pharyngeal
Salpngophary ngeus anad lasyrgeal muscles)

LITTEYS 8 Crania rows of

BCCERSONY NEye
(50w next plate)

Vagus nerve (X)

Paatoglossis muscle

Palegsharvngeus
miisehe
Bugsiar foramen

Sugserasr phanyngeal
COMBERCIOE muscho Supenor ganglion of vagus nerve

Stylopharyngeus muscle Inferior ganglion of vages meeve

Middle pharyngeal comstnctor miesc Pharyngisal branch of vagus nesve imolor o musebes of
palare and pharvig sensory bo lower pharyid

Infierige pharvageal consonicior mosgle
Communicating branch of vagus nerve o
Cricathyroid muscle carcdidd branch of glossopharyngeal nerve

Trachea e i o Phanmgeal pheors
Erapbugus Supserioer Leryngeal nerve:
Internal branch (sensory and parasympathistic)

Right subclavian artery External branch (maotor io ercothyrod musclhe)

Right recurrent laryngeal nerve Superior cervical cardeac branch of vagus nerve
Hear Inmferior cervical candiac branch of vagus nerve

Hepatic heanch ol anteror

Tharacic candiac hranch of vagus nerve
wagal tmank (m besser gmentem)

Lett necurnent Laryngeal nerve (mofor 30 muscles of laryn
exeipl cricothawroid sensory and parasympathetic o
X laryrn beebow vocal fodds: parasympathetic, efferent, and
& afferent W upper esophagus and trachea)

Pulmanary ploxus

Coliwe bsranghaes from anderios
and postesbor vagal trenks
to cefiae plesos

Creliae and superior mesen b

T B T e e -
~__ R 3

!

. Cardiac plesus
Fiepatic s F

Cralllalsrdidise Eophageal pheoss

and hile eluicts

Anterion viggal frunk
Lhscr Cirseric branches of antessor vagal trunk

Wi besneh branches from poaterior trunk behind stomachi)

Fronm hepatic pleses agal Tsers (parasympathotic malor,

secrebomator, and afierent [ihers) accompany
superior mesentedic artery and sts branches
usually as far a5 lofl colic (splenic ) lesine

Efferent filers M
Alferent fibers m

s Pargsympathetic fibers ' o limN

Pancreas

Drscsdinam

Srmall inbestine
Asrending codon ? e

Coecum

Aggpenafix
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Accessory Nerve (XI): Schema

Hucleus ambiguus Cranial root of aceessony nenre (joins vagus nenne
and wia recurrent laryngeal nenve supplies muscles of
lamgnx, except cricothyraid)

Wagus nenne 0

Spinal root of
eSS0 Nene

Jugular faramen

Foramen
magnum

Superior ganglion
of wvagus nene

Acceszony nenre (DT

Internal branch of accessony nene

Inferior ganglion of wagus nene

C1 zpinal nenre

C2 zpinal nernve

External branch of accessony nenre
(to sternocleidomastoid
and trapezius muscles)

Sternocleidomasteid muscle (out)

C3 =spinal nenre

Cd zpinal nene

Trapezius muscle

Efferent fibers

Froprioceptive fibers

® Recent evidence suggests that the aceessony nernve lacks a eranial root and has no
connection to the vagus nenre. VWerification of this finding awaits futher inwestigation.
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Hypoglossal Nerve (XII)
Schema

Hypoglossal nerve (210 Meningeal branch

. {in hypoglossal canal)
Superior

Hypoglossal nucleus
langitudinal muscle

Intrinsic .
muscles Transverse and '\,.. . g1 L XY L]
of tongue wvertical muscles F: ’
of the tongue Stylaglossus f
Inferior muscle

longitudinal
muscle of the
tongue

Oecipital condyle

Inferior ganglion of
waAgUs nenre

“Wentral rami of
C1, 2,3 farm
ansa cenvicalis
of cervical plexus

Superior censical
sympathetic
ganglion

Superior root of

Genioglossus anza cenricalis

muscle

Geniahyoid muscle Intarnal carotid arterny

Hyoglossus musecle Inferior root of ansa cervicalis

Thyrohyoid muscle Ansa cenvicalis

Efferant fibers

Omuohyoid muscle

Int lj | i —_— Afferent fibers
tsuperior belly) nternal jugular vein

Common carotid arteny ﬁ M

/il

Sternohyaid muscle

Sternothyroid muscle

Omahyoid muscle (inferior belly)
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Cervical Plexus: Schema

Sternolewdomasiold muscle icut) Great aurscular nerve

Accesscry merve (X

Lesser aecipital nerve
Hypoglassal nerve (XI

Cireaber oo cipatal ferve

O by ke (from dorsal rarmus of C2)
JE TR Musche

N

. Merves to antetor and Tieral
o ol o i e Eus Cagitis and longus
B F | capitis and colli musclis

Merves to lungus capltis and

colli and levator scapulae muscles
Thyrubyed musclhe Tragpe Fius muscle
Superer oo

of ansa cervicalis

Setyves o lomgus cagitis and
colli, bevator scapubie, amd

riddle scabene musches
Eribsricer rosnl

v ali Commamication 1o
of ansa cervicalls berachial plesus
Tranwerse corvicsl nemve Phirenh ey
Ormohwaidd musele
|supiericar buelly |

Sternodiwroicl marg lix

a7

Sternohvoid muscle Supraclavicular nerves (medial,

imermediate, amd Lineral)

Ansa cervicals

Sternacbeidomastosd muoscle [ceur)

—— Efferend fibers M
Omohyeid muscle (Enferior belly) [

— Afferend fibers
e Proprigceplive ifbers
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Autonomic Nerves in Neck

RSN
panreslied masrec

Cloweaq ||;:|I1.'|r'-.i||5|-.;|
A {10

Laryngapharvngeal
sympaibietic branch

'l.'.l.t;u-. neryes [0 i

Supersnd corvical
symipathetic ganglion

Pharyngeal
plexus
Pharynyeal branch

oH VRS ReTve
External carotid artery and plexus
Laray rami Superior laryngeal nerve

COMMEMICAnics
Internal carid artery ancl caroticl

branch of glossopharyngeal nerve
Carodid by
Caronid sinus

Supernior cenvical cantdiac branch
o Vagus morve

Supssriaor cervical sympathaetic
cardiac nerve

Fhirenic merve [l
mstiddle corvical sympathetic ganglion

Common caratid arbery and plexus

Mickdle cervical sympatbetic cardiac nerve
Vertebral ganglion

Vertisheal artery and plexes

Eecumrent |.tl'!.|'lul_'.l.| Erve
Coervicathorache (stellate) ganglion
Ansa subclavia

Wamus merver LX) (o

Inferior cervical svmpathesli
cardiae nerve 3

Thoracec sympathetic and /'.‘
. clEN

vagal cardiac nerves

Subelavian artiery
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Autonomic Nerves in Head

Greater petrosal nerve Deep petrosal nerve Masociliary nerve

Merve (Vidian) of pleraoid canal
Sensory mal o pleny 7 Sensory Roots of
Trigeminal nerve (V1 £ Molor root Croulomotar perve (111 Sympathetic ciliary

ganglion

i .
Gianglion sMaxillary nerve (W5 Parasympatheti
Oiphthalmic nerve (V]
st el orien At mels Frantal and Ciligry ganglion

lacrimal

Geniculum (geniculate ganglion) S

al tacial nerve

¥

Lo ciliary nasrve
Facial nerve (VI

Vestihulocochhear

merve (V)
Glossopharymeal !
negye (X6 [

Vagus nesve (X]

Shaort vilkary nerves

Postesriaar, supserior,
and imferior lateral
nasal norves

Mandibular
merves %0

i
ganulion

Intermal
carodid nerve

Chosda tymgpani

Prerviapal atine
nEE

ganplion

Superior laryngeal

Cami=hisr
merve [cutl

and lesser
palatine nerves
Superior cervical v

sympathetic ganglion .
' i Lingual nerve

Internal carodid o

artery and phexus

Irddering
abveolar nerve

Carotid branch of

plossapharyngeal nerve=] Pharyieal r J Subymandibular

plexu ganghon
5

Caried sinus—
Masllary artery

sdicelle meningeal artery ancd plesas
and plexus

Cervical
symipathetic trunk

External caratid Facial artery and plesus
:

artery and plesus
Superior cervical

L TR Comman carotid arftery and plesus ;ﬂg
WelgLis Narse l

cardiae Branch ol

| : /:
:lll S"Ill'ﬂ""'ﬂr vervical sy m|:|...|'|h|'ri( canrdiac nerve Iy
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Ciliarg Ganglion

chema
Sphinctar muscle of pupil Short ciliary nenes Oculamotar Accessary oculamotor
] ) (parasympathetic) (Edingeriliastphall)
Dilator muscle of pupil roat of ciliary ganglian nueleus (parasympatheatic)
Ciliary muscle I:iliarg._r
ganglion

Superior calliculus

Lateral geniculate body

Optic nene (1) Ophthalmic
nene (W17

T1,rm|:-an|c
plexus

j__—- Tectospinal tract
!

Masociliary nenre

Long ciliany nene

Trigeminal
ganglion

Mazociliany (sensony) raot of ciliary ganglion

Sympathetic root of ciliary ganglion Internal

carotid plexus

Thoracic part of spinal cord
Ophthalmic arterny

Internal carotid arteny

Superior cervical sympathetic ganglion

1=t thoracic symp athetic trunk ganglion

Fresynaptic sympathetic
cel|l bodies in
intermedialateral
nucleus (lateral horn) of
gray matter

Gray rdmus communicans

White ramus communicans
e Presynaptic o
_____ Fostsynaptic b Symip athetic fibers
T4 zpinal nenre
———  Fresynaptic o
_____ Postynaptic [ Farazympathetic fibars

Afferent fibers

fied

:3 e

————= Wizual pathuweay

=i [resending pathway
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Pterygopalatine and Submandibular Ganglia
Schema

Ophthalmic nene W10 Trigeminal ganglion
Mandibular nence (W3 Leep petrozal nenre
Otic ganglion Greater petrosal nenre

Lingual nenre
M axillary nenre (W2
Menre (Vidian) of ptenygoid canal

Chorda tympani nerne

Trigeminal nenve (W)

Facial nemre (WD (intermediate nene)

Ptenygopalatine ganglion
Superior salivatony nucleus

Lacrimal gland

Lescending palatine nenres

FPaosterior nasal nenves

Il axillany
arterny

_:_ Internal
- carotid

nenie

izlossophanengeal nenee (1)
Superior cervical sympathetic ganglion
Sympathetic trunk

T1 and T2 zpinal nerves

Submandibular ganglion = i Tharacic spinal card

Crarsal root

Sublingual gland

Wentral
rant

White Rami
communicantes

Submandibular gland
Symp athetic presynaptic cell

Gray Rami badies in intermediolateral

nucleus (lateral horn) of gray matter

Facial arteny
communicantes

Lingual arterny
Internal carotid arteny

Extarnal carotid artery and plexus

s Symp athetic presynaptic fibers
lﬂ’ﬂ; Common carotid artens == mm mm Sympathetic postsynaptic fibers
[ s P arasympathetic presynaptic fibers
. /’om = e wem P arasympathetic postsynaptic fibers
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Otic Ganglion: Schema

Mandihalar nerve 1) Trigenminal ganglion

’ . Lesser petrosal nerve

(i ganylion P a
Chorda tympani nerve

Ophthalmic nerve (V)
Trigeminal nerve (V)

Maxillary nerve (V) Facial nerve (Vi)

Clossopharvrgeal nemve (1X)

Aunigulatempaoral norve

Inferior salivatory nucheus

,‘/..«Fun.-i

Superficial tempaoral artery

Parcticl glanel

Maxillary
artery

Medulla
ohiongata

Tvmipanic

exus
Infieriar Tympanic
alvesidar nevve nerve

ol Jacobson

Indencr ganghon (1X)
Lingual nerve

Superior cervical sympathetic ganglion

Sympathetic frunk

T1 and T2 spinal nerves Thoracic
/5|‘.~in.ﬂ| cord

External carotid artery

Drowsal roant

Imternal carciid artery

Commaon carotic artery

Ventral root Sympathetic
preganglianic
cell bodies in
intermestliolateral
nucheus (lateral

— Sympathetic preganglionic fibers hornh of gray

White Gray
-

Rami communicantoes

= = = Sympathetic postiganglionic fibers e #":ﬂ-
s Parasympathetic preganglionic fibers /
= w Parasympathetic postzanglionic fibers * =N
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Taste Pathways: Schema

Usuaal pathway
------- Accessery pathway

Ventral posteromedial (VPM)
nuglews of thalamus

Sensory corlex (jusl below lace area)
Lateral hypothalamic area

Ay pdalaid body

Prosmtine 1aste areg

Trigeminal nerves (V)

Mesencephalic nudeus Triggemimal fsemilunar ganghicn
and

Mater oo leus
af trigeminal nerve

Ophthalmic nerve (V)

Maxillary nerve (V)

——

Mandibular meree OV )

Puns

Plerygopalatine
gangdion

{
[

Cireater petrosal neree

Serve (Vichand
of pterygoid canal

Ceeniculate ganglion

Facial merve (VI
and
Inlermediate nerve

Lingual nerve

Mucleus of solitary tract

(rovstral part} Chaorda

tympani
T

Fungiorm
papillae

Glossopharyngeal nesve (16
Faliane

L3 | ‘ L Wr _. ] [ERTRL (TS
Medulla oblongata : \ L~ : 3
(heswwer g \ i o
'\ — ) N I : F—allate
Inferior ipetrosall ganglion

af ghossopharyngeal nerve

pranpllae

Epighonis

L3

Fi

RYA™Y

Interioe (nodoset ganglion of vagus nerve Laryny

1 i
Vagus nerve (X) Superior larvngeal neree

Cranial and Cervical Nerves



HEAD AND NECK

Arteries to Brain and Meninges

Left middle meningeal artany hiddle cerebral arteny
Fosteriar cerebral arterny Anterior cerebral artery
Superior cerebellar arteny Anterior communicating arterny

Basilar arteny Ophthalmic artery

Left labyrinthine (internal acoustic) ateny Posterior communicating artery

M astoid branch of

left occipital artery Cawernous sinus

Anterior inferior

cerebellar arteny hiddle meningeal arteny

Fosterior meningeal branch of
left azcending phamrngeal arteny

Faosteriar inferiar
cerebellar arteny

Left and right wertebral arteries hd axillany arteny
fintracranial part)
Superficial temporal arteny

Fosterior meningeal branch

of wertebral arteny
External carotid arteny

Anterior meningeal

branch of vertebral arteny Facial arteny

Fostarior auricular arteny Lingual arteny

Qecipital arteny
Azcending phangngeal arterny

Internal carotid are
4 Superior lanynigeal arterny

Carotid sinus
Superior thyroid arterny

Carotid bady
Common carotid arteny

“ertebral ateny (cenvical part)
Aecending cenvical arteny (cut)

Transwerse process of CH
Inferiar thyroid arteny
Deep cerwical arteny

Thyrocernvical trunk

Brachiocephalic trunk
p i3

Internal thoracic arteny /"‘
. =GN

Supreme intercostal arteny
Costocenical trunk

Subclavian arteny

Cerebral Vasculature



HEAD AND NECK

Veins of the Vertebral Column: Vertebral Veins Variation

Variation: right vertebral vein crossing

anterior to right subclavian artery Left vertebral artery

Left vertebral vein

Anterior vertebral veins " :
Left subclavian artery

I - 5 Firoe o ; »
Right deep cervical vein Left brachiocephalic vein
Accessory vertebral vein

Right vertebral artery

b ~—gis

Right subclavian artery and vein

Right internal jugular vein
(inferior bulb}

Right brachiocephalic vein

Right vertebral vein
Right clavicle
Right common carotid artery

14

Cerebral Vasculature



HEAD AND NECK

Veins of the Vertebral Column: Vertebral Viens

Vertebral veins: detail showing
venous communications

Anterior arch of atlas (C1) (cut)

Dura mater

Right vertebral artery

Anterior internal (epidural)

vertebral venous plexus

Dens (C2) (cut)

Venous plexus of vertebral artery

Anterior external vertebral venous plexus

Epidural fat and anterior internal vertebral (epidural) venous plexus

Communicating vein
Basivertebral vein

Intervertebral veins

Vertebral artery with venous plexus

Deep cervical vein

Anterior vertebral
veins

Body of C3 cut away 1o show
venous communications

o I

Cerebral Vasculature



HEAD AND NECK

Veins of the Vertebral Column: Vertebral Veins

Veins of the vertebral
column: vertebral veins

Superior bulb of right internal jugular vein

‘ Vertebral arteries
i o -

Dura mater

Condvlar emmissary vein

Mastoid emmissary vein Anterior internal (epidural) vertebral venous plexus

Venous plexus of vertebral artery

Anterior external vertebral venous plexus

Communicating veins Anterior vertebral veins

Left deep cervical vein
Right deep cervical vein :
Leltl vertebral vein

Farming vertebral vein Left vertebral artery

Accessory vertebral vein Left thyrocervical trunk

Right vertebral artery and vein Left internal jugular vein (inferior bulb)

Dorsal scapular artery 3 _
Letl subclavian artery

Costocervical runk
Right thyrocervical Left subclavian vein
trunk
Leit brachiocephalic vein
Right subclavian vein ; ;

Leit common carotid artery

Right internal jugular vein
inferior bulb)

Right brachiocephalic vein

Right subclavian artery Right common carotid artery

Ry
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HEAD AND NECK

Arteries to Brain: Schema

Anterior cerebral arterny Anterior communicating arteny

Middle cerebral artery Ophthalmic arterny

Supraorbital arteny
Fasterior communicating arterny
Supratrochlear arteny

Caraticotympanic branch

Lacrimal art
of internal carotid arteny acrimal artery

Lrarsal nasal arterny
Fosterior cerebral arteny

Middle meningeal arteny
Superior cerebellar artery Angular arteny

Anterior tympanic arteny Superficial temparal aterny

hliddle meningeal artery Fosteriar auricular artany

Facial arteny
Ml axillary arteny
Oceipital arterny

Bazilar artery Lingual artery

Anterior inferior cerebellar arteny Ascending pharyngeal artery

Anterior zpinal arteny
Fasterior inferior cerebellar arteny Spinal segmental
medullany branches

External carotid arteny
Wertebral arteny

Internal carotid arteny Comman carotid arteny

Superior thyroid arteny Deep cenvical arteny

Common carotid arterny Transwerse cenical artens

Suprascapular arte
Wertebral arteny P P i

Supreme intercostal arteny
Azcending cernvical arteny

Inferiar thyroid arteny

Thyrocernsical trunk

Subclavian arterny
Subclavian atteny

Internal thoracic arteny
Brachiocephalic trunk

o

Anastomoses . /‘nm
Arch of aorta 1 Right — Left
2 Carotid — Wertebral
Lescending aorta 2 Internal carotid — External carotid
. 4 Subclavian — Carotid
Azcending aora & Subclavian — Vertebral
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HEAD AND NECK

Arteries of Brain
Inferior View

Cerebral arterial circle
[illiz) Cbraken line)

ledial frantobasal (orbitofrontal) arterny

Anterior communicating arterny

Anterior cerebral arteny

Dristal medial striate arteny
(recurrent artery of Heubner

Internal carotid arteny

Anterolateral central (lenticulostr ate) ateries

hliddle cerebral arteny

Lateral frantobasal (orbitefrontal) arteny

Frefrontal arteny

Anterior choroidal arteny

Faosterior communicating arteny
Fuosterior cerebral areny
Superior cerebellar arterny
Basilar arteny
Fontine arteries
Labyrinthine (internal acoustic) artany
Anterior inferior cerebellar arteny
Wertebral arteny
Anterior spinal arteny

Posterior inferior cerebellar arterny (PICA) (cut)

;‘g;ﬂ"?

e

Fosterior zspinal arteny

Cerebral Vasculature



HEAD AND NECK

Arteries of Brain
Inferior View

Distal medial striate ateny (recurrent arterny of Heubner)

Anterior communicating arteny

Anterior cerebral arteny

Middle cerebral arteny

Fosterior communicating arteny

Anterior charoidal arteny

Optic tract

Fasterior carebral arteny

Cerebral crus

Lateral geniculate body

Fuosterior medial choroidal arterny

Fasterior lateral chaoroidal arteny

Charoid plexus of [ateral ventricle

medial geniculate body

Fulvinar of thalamus

Lateral wentricle

A

;{3_"%
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HEAD AND NECK

Cerebral Arterial Circle (Willis) - Vessels Dissected Out

Inferior View

Distal medial striate artery (recurrent artery of Heubnen

Anteromedial central (perforating) arteries
Anterior cerebral atery (A2 segment)

Anterior communicating arterny

Hypothalamic arteny

Anterior cerebral arteny (A1 segment)

,-I"/ Anterolateral central
] [lenticulastriate) arteries

J_.IF"'
J._
NN

Ophthalmic arteny

% .,
o T
™

Internal carotid arteny

Middle cerebral arterny “"%

Superior hypophyseal arteny

Fosterior communicating arterny

Inferior hypophyseal arteny

Anterior choroidal arterny

Fosteriar cerabral artery (P2 segment) Thalamotuberal
Faosterior cerebral aterny (P1 segment)

(premammillany arteny

Fosteromedial central

Superior cerabellar arteny [perforating) arteries

Basilar arteny Thalamoperorating arterny

Fontine artteries Fosteromedial central
[paramedian) arteries

Anterior inferior cerebellar arteny

Labyrinthine finternal acoustic) arteny

Werebral arteny

s

3/l
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HEAD AND NECK

Cerebral Arterial Circle (Willis) - Vessels In Situ

Inferior View

Anterior carebral antery Anterior communicating arterny

Optic chiasm
Hypothalamic arteny

Cavernous sinus

Intarnal
carotid arteny
Infundibulum
[pituitany stalk) and
long hypophyseal
Superior portal veins

hypophyseal arteny

Adenaohypophysis
fanterior lobe of
pituitary gland)

hiddle
cerebral arteny

Meurohypophysis
(posterior lobe of
pituitany gland)

Inferior
hypophyseal arterny

Fosteromedial central
[perforating) arteries

Fosterior
communicating arteny

Efferent hypophyseal veins Superior cerebellar atery

Basilar atteny
Faosterior cerabral arterny

3 )/
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HEAD AND NECK

Arteries of Brain: Frontal View

Corpus callosum Paracentral artery
Antcrolateral centril sedial frantal branches
lenticulosiriate) arteries Pericallosal artery
L-.1l:ﬁml ft'mnt:.lah.n.il : Callosomarginal artery
orbitofrontal) arter
l e Polar frontal artery
ey

Prefrontal artery: P

Preecentral (pre-Rolandich arleries

and central (Rolandic)

sulcal arteries medial frontobasal

{orhitofrontal) artery

Anterior parietal
{postcentral sulcall
Arfery

Distal medial striate
arlery (recurrenl
artery of Heubner)

Internal carotid
artery

Posterior parietal
arfery

Amterior choroidal
artery

Branch to
angular gyrus

Posterior cercbral

Temporal branches
artery

janterior, middle,
anel posterior
Superior cerebellar artery
Middle cercbral artery
and branches

ideep in lateral cerebral
[Svlvian] sulcus)

Basilar ancl pontine arteries

Labyrinthine {internal
acoustic) artery

Anterior communicating artery
o ' Vertebral artery

5 i i ing ' i Fow
Posterior conmunicabmg amery Pasterior inferior cerebellar artery (PICA)

Anterior inferior cerebellar artery (AICA) Anterior spinal artery

Posterior spinal artery

Ry
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HEAD AND NECK

Arteries of Brain: Section

Falx cerebin

Callosomarginal arteries
and

Pericallosal arteries
ibranches of anterior
cerebral arteries)

Corpus striatum
icaudate and lentiform nuclei)

Anterolateral central
ilenticulostriate) arteries

Insula (island of Reil) Trunk of corpus callosum

Limen of insula Internal capsule

Precentral (pre-Rolandic),
central (Rolandic) sulcal,
and parietal arteries

Septum pellucidum

Rostrum of corpus callosum
Lateral cercbral (Sylvian) sulcus 1 )
: Anterior cerebral arteries
Temporal branches of
ipyiote conenrdl artety Distal medial striate artery

(recurrent artery of Heubner)

* lobe . o
Telpociione Anlerior communicating arlery

Middle cerebral artery
) Oiptic chiasm
Internal carotid artery

%Ll

Cerebral Vasculature



HEAD AND NECK

Arteries of Brain: Lateral View

Anterior parietal (postcentral suleal) artery? Posterior parietal artery

Central (Rolandic) sulcal artery Branch to angular gyrus

Terminal branches
of posterior cerebral
artery

Precentral (pre-Rolandic) sulcal artery

Prefrontal sulcal
artery

Terminal branches of
anterior cerebral
artery

Lateral irontobasal
tarbitofrontal) artery

Left middle
cerebral arlery

Leit anterior
cerebral artery
Occipitotempaoral

Anlerior communic Ming artery branches
F E

Right anterior cerebral artery Foesrior miseal bond
Middle temporal branch

Left internal carotid artery
Superior and inferior terminal branches (irunks)

Polar temporal artery Anterior temporal branch

R Y™ Y
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HEAD AND NECK

Arteries of Brain: Medial View

Paracentral artery

Medial Fosterior Pericallosal artery
frantal Intermediate Cingular branches
branches

Anterior Right posterior cerebral artery

Precuncal artery
Callosomarging!
artery Daorsal branch

1o corpus callosum

Pelar frontal artery Parietooccipital branch

Calcarine branch
Right anterior
cerebral artery

Medial fronto-
hasal (orhito-
frontal) artery

Anterior
commumcating artery (oot
sedial occipital artery

Distal medial stnate artery

; Posterior temparal branch
{recurrent artery of Heubner) ot cmy s

Anterior temporal branch

Right intern: il arfe : e
ight internal carotid artery Posterior communicating artery

*Mote: Anterior parietal (postcentral sulcal) artery also occurs as separate anterior parietal and postcentral sulcal arteries,

Ry
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HEAD AND NECK

Arteries of Posterior Cranial Fossa

Thalamogeneculate arleries Lateral and medial geniculiate bodies of leit thalamus
Anterior choroidal artery Choroid plesuses of lateral ventricles

Crura of famix Pubvinars of keit and right thalami
Anienalateral coniral Splenium of corpus callosum
ilenticulostriate) arteries Occipital {postersors horn of right lateral venincle

Heads of caudate nuele Right dorsal branch o corpus callosum

[posterins pericallosal artery )

Soptum pellucidum

g ' Parietooccipital )} Branchees ol
right pastersor

Corpus callosum = -
‘ Catcarine § - cerebral artery

Anterior
cerehral arteres

[
e

Lomgitudinal
cerehral
fissure

SLgIeTior
el lbculi

Suapwerig
VTN

Oiptic nerve (1) branch

Ophibalmic artery Posterior medial
chosoadal artery
o chorosd plexus

of 3rd ventricle

AR
cerehral artery

Mtichelle

coreliral artery 1% wow fatedail

chaormidsl artery
Prsstesrinr

commumaling artery Lateral imarginall lwanch

‘
Inderiar vermian artery

/ {phantom)

Choraical branch to 4th ventricle

{phantom) and

Cerehellar tonsillar branch
of postenior inferior corchellar artery

Thalamopertorating arteres
Leit internal caratid artery

Basilar artery

Pontine arlenies
Labyrinthinge {internal acoustich artery
Pasterior cereheal ariery Ciutlings of 41h veniriche (beoken el

Superios cerebellar artery Postesior meningeal heanch of verebeal arery

Posteriar inferior cerchellar artery (FICA) M-.

.
Left posterior spinal artery /l“'
d o N

Amtersar inlerior cerebellar artery (AKCA)
Anterior memngeal branch of vertebral artery
Temporal branches of posterion cerebral artery

i < Lesft wertebral arbery
Anterior spinal artery

Cerebral Vasculature



HEAD AND NECK

Viens of Posterior Cranial Fossa

Ledt superior and inferior colliculs Ledt paslviras
Rasal vein (of Kosenthal) Right pulvinar
Postesior mussencephalse vein Internal cerebral veins
sodial fenulate hody 5p|nnium m'n'n'p{u callosum
Lateral Great cerebral vein (of Galen)
FeseTIcepTaTic Vel Dowsal vein of corpus callosum
Lateral geniculate body Inferior sagittal sinus

Ll thalamus

. T
(Ut surface) Straight sinus

Falx cerstri

Ot et Confluence of sinuses
It il Tentorum
FEETIaT Thalaimds- e 5
: cerebelli e . \
slriate veins Ledt Iransverse
SEALES (L)
Deep middle
cerchral

Supseriar
samirtal
EIRTTES

Sean (CeAh

Anlerior

cereheal

vein W
1.

Chatic Ebld

rerwis (11

L=
——

Pt

(i

Superior
vErmian
vein

Invfesriaar
vermian vein

Faly coretndli (oue)
ancd occipital sinus.

Anferion ponio
msiencephalic vein

Inferior cerchellar

Trigeminal nerve (V') " b
hemispheric veins

Transvierse pontine vein Intracadminate viein
Petrosal viein (eludning

: Supernios cereleflan vean linconstant)
b supserior petrosal sinus

Preculminate vesn

Lateral pontine vein Precentral cerebellar vein

Anteromedian medullary vesn Suparrior retratonsidlar viein

{Inferioe reteatonsallar Parts of cerebellum

Wein of lateral recess of Jth ventricle :
vein of cerebellomedullary

i 4 £ L Lingula TU Tuber 3
Eu_pwmr. el and cistern CL (_"g-llfrml Iabule P Pyramid #?
wnterior corebellar peduncles Pasterior spinal vein C  Culmen U Usula i /ﬁm

e | m D Dheclive N Nodule
Anterior spina vesn th ventricle F  Folium T Tonsil
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HEAD AND NECK

Deep Viens of Brain: Superior View

Longitudinal cerebral fissure
Anterior cerebral veins

Rostrum of corpus callosum
Septum pellucidum

Anterior vein of septum pellucidum
Head of caudate nucleus

Anterior vein of caudate nucleus
Transverse veins of caudate nucleus

Interventricular foramen (of Monro)
Columns of fornix

Superior thalamostriate vein
Superior choraid vein and

choroid plexus of lateral ventricle
Thalamus

Tela choroidea of 3rd ventricle
Lateral direct vein

Posterior vein of caudate nucleus
Internal cerebral veins

Basal vein (of Rosenthal)
Gireat cerebral vein (of Galen)
Inferior sagittal sinus
Straight sinus

Tentorium cerebelli
Transverse sinus

Confluence of sinuses
Superior sagittal sinus

e

Cerebral Vasculature



HEAD AND NECK

Deep Veins of Brain: Inferior View

Uncal vein

Anterior cerebral vein

Superiicial middle cerebral vein
{draining 1o sphenoparietal sinus)

Optic chiasm
[Peep middle cerebral vein
Cerebral crus
Basal vein lof Rosenthal)
Lateral geniculate body — i R & ' i T i . 3 Inferior

cerebral
veins

Medial gemiculate body
Pulvinar of thalamus
Splenium of corpus calfiosum

Gireal cerehral vein (of Galen)

Inferior
anastomolic
vein (of Labbé)

e

Cerebral Vasculature



HEAD AND NECK

Subependymal Veins of Brain

Pasterior veins of septum pellucidum Lateral direct visin

Supenior thalamic veins Posterior terminal vein of caudate nucleus
. . : (posteriar part of thalan { ol
Supériorchordid weln o pa amostriale vein)
Intermal corehral veins (right and leii

Tramsverse veins of caudate nucleus
Medial tatrral) vein of lateral ventricke

Supserion thalamostriate vein
Lateral iatrial) vein of lateral ventricie

Lateral veniricle
Splenium of corpus callosum

ArTeriar veln of
Great cerebral vein

cawdate nucleus
Antenior vein of (e Galen)
S paciep Dorsal vein of corpus
Conu o callosum
St Inferior sugittal
callosum sinus

Internal
aocipital vein

Straight sinus

Oiccipital
(pasterion)
hown od
lateral
ventriche

Interventricular
foramen (of Monro)

Anlerian Comimissune

Interthalamic adhesion

Anteriar cerebiral vein ’
Crptic chiasm
il ventricle by
Drewp middle cerebral vein
Inferior thalamostnate veins F
|
Basal wvein (of Rosenthal) .f
Tempaoral linterior: horn of lateral ventricle 7 -~

Posterior mesencephalic visin A Sugierion vormian vein

Hippocampal and inferior ventricular veins
Cerebiral agueeduct
il vesd === Veins on lateral wall of ventricle :
S Veins on medial wall and floor of ventricle

Lateral and median apertures of 4ih ventriclé s=====All other veins

Cerebral Vasculature



HEAD AND NECK

Hypothalamus

Septum pellucidum
Thalamus
Farnix

Hypothalamic sulcus

F

Paraventricular

Posterior
Fri"[ci'pa} Daorsomedial
i o <  Supraophc
hypothalamus PR

Ventromedial
Arcuate

(infundibular)
Mammillary body

"W

\

Illi \
\\‘
Dorsal longitudinal X

fasciculus and other | \
=~ descending pathways<" | \
'I :

\ )

\

Mammillothalamic tract
Optic chiasm

)
y.
Infundibulum (pituitary stalk)

Hypophysis (pituitary gland)

Cerebral Vasculature



HEAD AND NECK

Hypophysis

Lamina terminalis Hypothalamic

) ; sulcus
Paraventricular hypothalamic nucleus

Supraoptic hypothalamic nucleus

Supraopticohypophyseal traci

Tuberohypophyseal tract :
Marmrmillary

Hypothalamohypophyseal tract bady

Infundibulum (pituitary stalk)
Arcuate (infundibular) nucleus

Pars tuberalis , . -
Median eminence
Adenohypophysis Fibrous trabecula S
{anterior lobe of e Neurohypophysis
pituitary gland) Pars intermedia LT::T:“I'I}UL“ i [pnsterizi: Ia‘::hl::r
S— of pituitary gland)
Infundibular

process
Cleft

/N

éﬂﬁ
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HEAD AND NECK

Arteries and Veins of Hypothalamus and Hypophysis

Frimary plexus of
hypophyseal portal system

Superior hypophyseal arteny Long hypophyseal portal veins

Arneng ot trabecula Shaort hypophyseal portal weins

Trabecula (fibrous tissue)

Efferent hypophy=seal wvein
to cawernous sinus

Efferent hypophyseal wein
to cavernous sinus

Meurahypophysis (posterior

lobe of pituitary gland)
Secondany plexus of

hypophyseal portal system

Capillary plexus of

Adenohypophysis infundibular process

fanterior lobe of
pituitary gland)

Efferant hypophyse al vein

to cavernous sinus Dﬂﬁv
i

Z

Efferent hypophyseal veins
to cavernous sinus

Inferior hypophyseal ateny

Cerebral Vasculature



HEAD AND NECK

Head Scans: Sagittal MR Images

Median (A) and paramedian (B, C) sagittal MR images

A

C  Cerebellum N Interior masal

CC Compus concha
callosum MNP Nasopharmy

E Extrascuilan O Oecipital pole
e ON Optic nerve

F Frontal pole p Pons

FV  Fourth PG Pitaitary gland
veniricle

5 Sphenoed sinus
L Lateral

verricle SC  Spinal cord
M Medulla T Thalamus

ablomgata TC Tentorum
MB Miclbraim cerebell

M5 Maxillary sinus TQ Tongue

elEN

Regional cans



HEAD AND NECK

Head Scans: Axial CT Images

Axial CT images of the head from inferior (A) to superior (C)

A
H] Basilar artery L] Medulla ohlongata
C  Cerebellum MA  Mastobd air cells
CH Cerabral MB Midbran
hemispherne
I MM Masseter muscle
& f,::mu.:llm e MR Medial rectus
ML muscle
E Eve ME  Maxillary sinus
EA  Extornal acowstic M Mazal concha
mealus
NS MNasal septum
ES  Ethmoid sinus
; P Pons
F Fat in carlnt ;
5 Sphenoid sinus
FV  Fourth veniricle
SC  Semecircular
L Lens canals
LP -|:I|.|_.-r.ll| pterygoid 5% Supcrior sagittal
mscle e
LR Lateral rectus T Temporalis muscle
muscle
TL Temporal lobe

Regional Scans



HEAD AND NECK

Head Scans: Coronal CT Images

Coronal CT images of the head from anterior (A) to pasterior (C)

A Anterior clindso L Lateral rectus
[rOCELs misc|e
C  Crista gafli LS  Levator palpebrae
superiaris and
E r1|-|_-.-\.\|llq-|:-l.|- SUpHOF FOCTUS
amber) B
il muscles
ES Ethmodid sinus
M Maxillary sinus
G Greater wing of
the sphenoid MR Medial rectus
miuscle
] Infesricar mksal N “ ———
concha 3] SEpHUm
- Oral cawit
IC  Incisive canal OC Oral cavity
! 5 Sphenoid sinus
IR Inferior recius I
miLsche i Svgomatic arch

= ImN

Regional Scans



Section 2 Back and Spinal Cord
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BACK AND SPINAL CORD

Back

Trapezius muscle Extermal accipital profuberance

Ligamentum nuchae
Spine ol scapala

SpEnous process of
C 7 vertehea

Defrokd muscle

Infraspinaius
mascle

Triceps brachii
muscle

Long hoad
Lateral head
Tendon

Dehoid muscle

Spine of scapula

Trianghe of auscultation

Mechial border of
scapula

Inferiar angle of
scapula

Teres
rajar musche

Spinnrs prodess of
T12 verlebra

Latissimius
Leernibrar (triangle  dorsi musche

Cluteus medius
of Penit)

muscle
Hiag criest

Eresctor spanae

Sacrum
masgle

Pastericrn superior

Gluteus maxinms
iliaw spine

muscle

Greater trochanter
I}f !.I'_'I'I1I;,III
interglutcal inatal)

cledt

Ciluteal fold

M

 $ e

Topographic Anatomy



BACK AND SPINAL CORD 2

Anlerior view

Atlas C1

Axis (02

Axis (2

Vertebral Column

Left lateral view

Allas (C1H—

Cervical
curvature

Tharaci
Curvature

Lumbar
curvature

curvature

F >—Coceyx

Posterior view

-

Atlas (1)

Axis (L)
Cervical
verichear

|, Thoracic
v iedrae

Lummkxae
verlebhrace

Bones and Ligaments



BACK AND SPINAL CORD

Thoracic Vertebrae: T6 Vertebrae Superior View

Body

Vertebral foramen

Superior
vertebral notch
(forms lower
margin of
intervertebral
foramen)

Superior
costal facet

Pedicle

Transverse
costal facet

Lamina

Superior

articular facet
Spinous process

14

Bones and Ligaments
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BACK AND SPINAL CORD

Thoracic Vertebrae: T6 Vertebra Lateral View

, Superior articular
Superior process and facet

costal facet

Pedicle
Body
Transverse

costal facet

Transverse
process

Inferior
articular
process

Inferior
costal facet

Inferior

vertebral notch Spinous

Process

148

Bones and Ligaments



BACK AND SPINAL CORD 2

Thoracic Verterae: T7, T8 and T9 Vertebrae Posterior View

Vertebral canal

Superior articular
process and facet

Spinous process of
T7 vertebra

Transverse process of
T9 vertebra

; Inferior articular process (T9)
Lamina

Spinous process (T9) zf J,W"

Bones and Ligaments



BACK AND SPINAL CORD 2

Thoracic Vertebrae: T12 Vertebra Lateral View

Superior articular
process and facet

Transverse
Process

Costal facet 5 5 _
Spinous

pPracess

Inferior articular
process and facet

148

Bones and Ligaments



BACK AND SPINAL CORD 2

Lumbar Vertebrae

Vertebral body

Vertebral foramen Nucleus

pulposus

Pedicle

Transverse process

Intervertebral disc

Superior articular process Accessary process

Mammillary process
Lamina
Spinous process

L2 vertebra:
superior view

Bones and Ligaments
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Lumbar Vertebrae, Assambled: Left Lateral View
Superior articular process

Mammillary process

Pedicle

Transverse process

Spinous process

Vertebral body s
ntenor

. articular
Intervertebral disc ;
eIy Al e process
Inferior
vertebral notch

Intervertebral
{neural) foramen

Superior
vertebral
notch

Lamina

148

Articular facel
tor sacrum

Bones and Ligaments
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L3 and L4 Vertebrae: Posterior View

Vertebral f.anal-—-\

Superior
articular process

Mammillary process

Vertebral body
Transverse

process

Pars interarticularis S

Accessory
Process

Spinous process
of L3 vertebra % ‘
(e

3‘3‘ N;i; Lamina

Inferior
articular process

Bones and Ligaments
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Lumbar Vertebrae: Radiographs

.ﬁ.nlurnpuﬂvrinr radi wraph Lateral radingr.lp h

Bones and Ligaments
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Sacrum And Coccyx: Anterior Inferior View And Median Sagittal Section

Superior
articular
[rOCess

Base of sacrum

M

Lumbaosacral

articular surface
canal

Superior
articular process

Ala (wing)

Promontory

Sacral part
of pelvic brim
{linea terminalis)

Anterior (pelvic) _
sacral foramina Sacral hiatus

Median sagittal section

Iransverse
ridges

Apex of sacrum

Transverse Proess
OF COCCYX

Cocovx

Anterior inferior

view Pelvic surface
% bl

Bones and Ligaments
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(e
[ 1)

/

Median sacral crest

Sacral canal

Intervertebral
foramen

Arterior (pelvic)
sacral foramen

Coronal section
through 52 foramina

Posterior
sacral foramen

Sacrum And Coccyx

Facets of
superior articular
Processes

Auricular surface
Sacral tuberosity
Lateral sacral crest

Median sacral crest

Intermediate sacral crest

Posterior
sacral
foramina

Sacral cornu
{horm)
Sacral hiatus Cocoygeal cornu
{harn)

Daorsal surface
Transverse [process
of CoCCyx

Posterior superior view

Bones and Ligaments
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Vertebral Ligaments: Lumbar Region Left Lateral View

Left lateral view
ipartially sectioned
in median plane)

Inferior articular process
Capsule of zygapophyscal joint

(partially opened)

Anterior

longitudinal ligament Superior articular process

Transverse process

Lumbar vertebral body ELRAGAE P tess

Ligamentum flavam
Intervertehbral disc

Interspinous ligament

Anterior

Tior ; | h""“Su praspinous ligament
longitudinal ligament |

Intervertebral foramen

Posterior
longitudinal ligament

Bones and Ligaments
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Vertebral Ligaments: Lumbar Region

Posterior vertebral segments:
anterior view

Anterior vertebral segments: T
posterior view == adicle (cut surface
(pedicles sectioned)

Pedicle (cut surfacel

Posterior surface
of vertebral bodies

Lamina

Posternior

longitudinal ligament Superior articular

Process
Interveriebral disc

Transverse process

Inferior articular facet

Bones and Ligaments
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Vertebral Ligaments: Left Lateral View Lumbosacral Region

Anterior Superior afticular process

longitudinal

ligament Transverse process
Lamina

Body of Inferior articular process

L1 vertebra

Pedicle

Interveriebral foramen
Intervertehral

dises ) 4 SpINOUS process
ﬂ N a‘?j Interspinous ligament
L2 spinal ’
e : Swpraspinous i
nerve . f’f/ i PInous Tgarment
Body of

L5 vertebra

L5 spinal nerve

ey

Auricular suriace of sacrum
(tor articulation with ilium)

Sacrum

Coccyx

Bones and Ligaments
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Vertebral Ligaments: Posterior View Lumbosacral Region

Pesdlicle {cul

Posierior
Inngitudinal
ligament

Supernior articular processes;
facet tropism (difference in
facet axisi on rght side

Spinous process

Lamina

Tramsverse process

i ﬁ:};‘ Inferior articular process

/ Ligamentum flavum
= HEN

Higlumbar ligament

liac crest

Posterior
superiorn
iliac spine

Posterior
imferior
iliag spine

Cireater seiatic foramen
Spine o Bchium
Sacrospinous hzament [ . P‘mlwn::r

Lesser sciatic foramen 'l'm'f'rh'.' al
; ligaments
Sacrotuberous Ngament L

Bones and Ligaments
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Spinal Cord and Ventral Rami In Situ

Base of sull

C1 wertebra (atlas)

C1 spinal nenre Cenrical plexus

CZ wartabra [axis) C7 wertebra

CS spinal nerve T4 vertebra

T1 zpinal nenre Brachial plexus

1=t rib - - e =l ____'__ = o T 2 iy Spinal dura mater

Filaments of spinal nene
roots (TY and TE)

Intercostal nenres

TAZ werebra

T4Z spinal nernve
L1 wertebra

‘5 lliahypogastric nene

o

12th rib

Subcostal nene

llisinguinal nene

Conus medullaris

L1 spinal nenve / u Lumbar plexus

| \ j
I\ R
Cauda equina _lﬁ':"'}" — LS wertebra

ﬁ:IJIr iizm

LS spinal nenre - : Y

51 spinal nerve

Femaral nenre

Sacral plexus

Sacrum {eut away)
Superior and inferiar

Internal tarminal filum (pial part) gluteal nenres

Termination of dural sac Seiatic nerve

Extemal terminal filum (dural part) Fosterior cutaneous nene of thigh

55 spinal nerve
Fudendal nerve

Cocoygeal nene

il

spinal Cord



BACK AND SPINAL CORD 2

Spinal Cord In Situ

Enlargement of Cauda Equina

Conus medullaris T12

T1Z spinal nenve vertebra

Intercostal nerne L1

wertebra

12th rib
HNiohypogastric nene
Subcostal nerne

lliinguinal
nene

L1 spinal nerve
Lumbar plexus

LS wertebra

Cauda equina
Femoral nenre

L5 spinal nenre
Sacral plexus

51 spinal nerve

Superior and inferiaor

Sacrum {eut anay) gluteal neres

. Sciatic nenre
Internal terminal

filum (pial part)

Fosterior cutaneous

:1.. :.-'E'
E nenre of thigh
: 4

Fudendal nerve

Termination of dural sac

External terminal filum {dural part) Cocoygeal neme

55 zpinal nerve Cocoy
’ /:m

spinal Cord
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Relation of Spinal Nerve Roots to Vetebrae

d - i e spinal norvis exits
Base L 2 { above C1 vertelra
of skull & =
C3
Cervical e 4
enlargement C
e
R.' —Ch (" Caspinal nerve
=l 7 L exils below
=L7 g -7 wvertebra

{there are B cervical
nerves but anly
T cervical vertebrae)

Lumbrar T T

|:'l‘:|.'lrﬂ£"1'.’H'|'|1'--_____‘_‘_‘_‘___

Conus medullaris
(rermination of

Lt spinal cord)
L2
.
3 y
Cawda equina
Filurm —_—
terminale L4
internum
L3
T=—Sacrum
Filum
tefminale
PRI, Termination af

(cocoygeal G4 dural sac
ligadmen
I gadvnl 55

“— Coccygeal nerve

Cocoys

N Cervical nerves ;ﬂp:);

B Thoracic nerves /
B Lumbar nerves . ciBN
P Sacral and cocoygeal nerves

spinal Cord
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Relation of Spinal Nerve Roots to Vertebrae

Lumbar disc protrusion does not usually affect
nerve exiting above disc. Lateral protrusion Coccygeal nerve
al disc level L4=5 affects L5 spinal nerve, not i : '
L4 spinal nerve. Protrusion at disc level L5-51
affects 51 spinal nerve, not L5 spinal nerve.

Medial protrusion at disc level L4-5 rarely affects
L4 spinal nerve but may affect L5 spinal nerve
and sometimes 51-4 spinal nerves,

spinal Cord
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Lumbar Disc Herniation: Clinical Manifestations

Schematic oross section
showing compression ot ¢
nerve root 8

Nucleus
pulposus

Characteristic
posture in lefisided Merve root
Jenwer lumbar dis
herniation

Dura
Surgical exposure of

lower lumbar disc
hermiation

£\

spinal Cord
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Clinical Features of Herniated Lumbar Nucleus Pulposus

Clinical features of herniated lumbar nucleus pulposus

)

us and soleus

Level of herniation Pain Numbness  Weakness Atrophy Reflexes
3 Changes
UnNCoMmImon
in knee and
| ;
Over | E ! ankle jerks,
sacro- |\ Dorsiflexion Minor but internal
dae. ] of great toe hamstring
ioint, a '.“:i, Ttmt. reflex
hip \ d'ﬂi'i_”“‘-" diminished
: walking on hsent
fusat ) h or absen
: eels; foot
: | thigh Lateral leg, | drop may
5thlumbar| and leg m‘}‘ first 3 toes | accur
| } i b
Over Plantar Vi \\] \ i
sacro- flexion of "-E'r': it ﬁ
iliac foot and .}"’Tf \
joint, great toe ;
hip, may be If;:‘_'ﬁ
postero- affected: "
lateral ; difficulty g klaierk
: Back of el A Ankle jer
. fh!EE"l' . calf. lateril walking on h? diminished
. | and le g toes or absent
! L5=S1 disc; | 1 heel :I;ftt‘g;éﬂﬁl F—

Spinal Cord

G

2

7N
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Lumbar Puncture and Epidural Anesthesia

Lumbar puncture

Cauda epurna

- Subarachnoid
CVEI

Needle entering
subarachnosd space

[y

fcrest

Arronws shiow locations af
inserhion of needles,

— Dural sac

] = Epidural space

f“&gﬁ?‘"—— Speinaurs process of Ld
. Ligamenturm flavum

i

>

Necdle entering epidural space

which lies at the level of the il crest, For epicural anestheda, the needle prasses inta the epidural space, and anesthtic
agent bathes the nerve soots in prosinsity, Lumbar puncture, on the ather hand, is performed in order 1o callect a sample

of cerebrospinal fluid (CSF) or 10 introduce an anesthetic agent into the CSF (spinal anesthesial, so therefore the needie
. o JEN poenetrates the dural sac to enter the cubarachnoid space.

W Fpidural anesthesia and hembur puncture are performed by inserting a needle above or below the 14 vertebral spine,

spinal Cord
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Dermatomes

Schematic demarcation of dermatomes
{according 1o Keegan and Garrett)
shown as distinct segments, There is
actually considerable overlap between
any two adjacent dermatomes. An
alternative dermatome map is that
provided by Foerster (see Reforences),

Levels of principal dermalomes

TI0 Level of umbilicus
Cs Claviches L1 Ingurinal ar groim regions
C5, 6, 7 Lateral paris of upper imbs L1, 2,34  Anterior and inner surfaces of lower imbs
CB,T1  Medial sides of upper limbs 145,81  Fool ﬂ,'i'l'
Ch Thumb L4 Medial side of great toe /t
C6, 78  Hand 51,215 Posterior and outer surfaces of lower limbs . o iGN
CR Ring and litde fingers 51 Lateral margin of foot and litthe toe
T4 Lewel of nipgles 52,3, 4 Penneum

spinal Cord
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Sympathetic Nervous System: General Topography

Internal carotid plexus

Internal carond ferve

Superior cervical ganglion

A
e el

£

LTy Fami COMMALNICAntes External carodid nerve

Cervical sympathetic frunk

il corvical ganglion

Cenvical cardiac nerves
Cervicedharacic (stellate) ganglion

Thoracic visceral nerves

Pulmonary plisxuis
I Cardiac plexus

White and gray rami commanicantes
Esophageal plexus

Lreater thoracic splanchnic nerve

Lesser theracic splanchiic nerve .
Celiac plesus

Agricorenal ganghon

Celac gangliosn
Lumae splanchnic nerves
Superior mesenierc ganulion

SQIJM.'I W mesentenc plexys

Inferioe mesenteric ganglicen

Intervar mesenterc ploxus

Superior hypogastic plexus

Hypogasinic iverve
Sacral splanchnic nerves

Inderior ypogastric plesus

' o lEN

spinal Cord
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Parasympathetic Nervous System: General Topography

Ccubomator nerve (CR 1) Laweirmal gland

Facial nerve (CN VI

Ciliary gonghon

Prervgopalatine ganglion
Glossopharyngeal nerve (CM IX) ier B
Parodid gland
Vagus nerve (CN X
Submandibular gangliomn

Sublingual and submandibular glands

Cervical cardiac branch

Carchac plesus
Pulmonary plexus

Esaphageal plexus

Adibestoor ard prostisriar viagal
trunks

Coliac phsxes

Supesricr mesentenc plosus

Pelvic splanchnic merves (from 52=-4)

Indesricor bypogastnic phesus :
Cavernows nerves

14

spinal Cord
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Autonomic Nervous System
Schema

Oeulomotar nernve (D
g ————————

Facial nenve (W11
Flossophagngeal nenve (LX) & #

Medulla ablongata
Vagus nenve (X1

- --lentracranial wessels
P

Ciliary ganglion

Fterygopalatine ganglion
Lacrimal glands

Otic ganglion

| < }
o Mg : '.-lf‘ L Parotid glands
- ;:_" - . Submandibular ganglion
e Sublingual and
Ca ﬂ"'"‘"ﬁ"i" ar e submandibular glands
cq AR = el F Feripheral cranial
C5 A - and facial vesselz
Larmynx
Trachea
Bronchi

ca
—_— T« Fulmonary plexus
gland Cardiac plexus
% T4 .
T5 “ Greater - splanchnic ) )
Feripheral % "2 Leszer | nemes Celiac ganglion
1 Least

blaod wessel |

=K

it L) |1 ™1 . .I r

Stomach

Aarticorenal ganglion

Liwer
allbladder
Bile ducts

Fancreas
Superior
T1 mesenteric
Suprarenal glands ganglion
ﬁure-::tuzur(5mu:u:uth:|T11 F Kidneys
muscle of = = ] .
hair follicle |12 2 : ""-‘ R Inferior
i i 1 L ref mesenteric
L1+ - d {  Intermesenteric § 1 I 1 " ganglion
Hote: Above three e i plexus -4 y L’I‘.‘ .- ;
structures are L2 7 F ] r i 'l‘ "' Intestines
shown at only | 5 amsUTl o—e ™ b— 1 % Superior
one level but = ; IL o di hypogastric
occur at all levels g -"-l":f.“.:.u--" . Hypogastric i c;ﬁf:n o8 plexus
LS u-ﬂ.ﬂ‘_‘:'_-‘f_".b-f""l Sigmoid colon
Mote: Blue-shaded =1 Jr:“"-.'lr-_ .
areas indicate Inferior .
zones of 52 Urinany hypogastric
parasympathetic g5 - - =! bladder plexus
autflow fram CHS = V o
S ] i Ry Frostate
55 o splanchnic  Splanchnic A } -
Coomgeal 55 - nerres nerves " External genitalia 2
A
Sympathetic Fresynaptic Farasympathetic Fresynaptic =————-—-—- Antidromic . /pm
fibars Fosteynaptic __ _ _ fibars Fasteynaptic __ __ conduction =

spinal Cord
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Parasympathetic Nervous System: Schema

Ciliary ganglion Prervpapalating ganglion

Branch of oculomoior nerve (1)
Branch of {acial nerve (VI

Medulla oblongata

Branch of glossophary ngeal

nerye (15] O Panodid glands

Chic gangbion

._.‘pl' Sublingual glandds

........... «*" Sulmandibular glands
, Larynx

Submancdiular ganglion g o

Trachea
EE Bronchi
J 3._L ngs
i

2

-

'i:'t Pulmanary pliexus

§ Hearl
Celiac ganglion

LEY
N Siomach

r [~
| | Livgrs
‘ SupsErioT ¥ Callblacder
i FIESenTer
b ganglson

Biles aclueis

Pancrenas

Kidreys

A Descending colan

= C

o
Intestines 2 r\;

oL

i

Inferior hypogastric
plesus

Sigmioid codon

Reclum

) - N

P Unnary bladder
Pelvic splanchmic nerves g :F'
Prostate A

Preganglionic fibers  ——————  Futemal genitalia . /fp
Posiganghionic fibers -----=-===== =

spinal Cord
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Spinal Membranes and Nerve Roots
Posterior View

entral root of spinal nernve

Crarzal root of spinal nernve

Spinal sen=sony (darsal roat) ganglion

White and gray rami communicantes
to and from sympathetic trunk

Wentral ramus of spinal nenre

Crarzal ramus of spinal nenre

Crura mater

Arachnoid mater

Mesothelial septum
in darsal median sulcus

Subarachnoid space

Fia mater overlying spinal cord

Filaments of daorzal root

Crenticulate ligament

s

spinal Cord
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Spinal Membranes and Nerve Roots
Anterior View

Filaments of dorsal root

Filaments of ventral root
Gray matter

White matter Cror=sal root of spinal nemre

Spinal sensony (darsal root) ganglion

Crarsal ramus
of spinal nenre

Wentral ramus
of spinal nene

“Yentral root of spinal nerve

Spinal nerve

zray and white
rami communicantes

Membranes remowved {greatly magnified) ﬁ M
L

il

spinal Cord
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Spinal Nerve Origin
Cross Section through Thoracic Vertebra

Body of vertebra
Fatin epidural space

Crura mater
Sympathetic ganglion

Arachnoid mater (leptomeninges) Wentral root

Subarachnoid space hite and gray rami

communicantes

Fia mater(leptomeninges)
Spinal nene

Recurrent meninge al

branches of spinal nene entral ramus

linterzostal nene)

Fleura
Crarzal ramus

Lung

Spinal sensany
{daorzal root) ganglion

Dorzal root

Lataral horn of gray matter of spinal cord

éﬂ’

2]

Lateral branch of darsal ramus of spinal nerne

medial branch of dorsal ramus of zpinal nene

Internal werebral (epidural) wenous plexus

spinal Cord



BACK AND SPINAL CORD

Spinal Nerve Origin
Section Through Lumbar Vertebra

Sympathetic ganglion

Crura mater

Arachnoid mater
Gray ramus

communicans
Wentral root

Spinal nene
Fatin

epidural

space “Wentral ramus (contributes

to lumbar plexus)

Crarsal ramus

Spinal sensory (dorsal root) ganglion

Crarsal root

Crarsal and wentral roots of lumbar and

zacral spinal nenves forming cauda equina .
Conus medullaris

14

spinal Cord
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Arteries of Spinal Cord: Schema

Postetior cerebral aniery
Superior cerebellas anery
Basilar artery

Anteridr infefion
cetebwlar anery (AICA)

Posterior inferion
corebeftar artery (PICAD

ADErOr spimal areery
Wiertehral artery

Antenior segmesntal
medullary arteries

Ascending corvical
arbpry

f

i
|
Deep corvical arteny @™

Subiclavian artery

Anterios segrmental
mehllary anery

Postesiar ntercostal artery

Pial plexus

Mjor anterior segmentyl
medullary artery (great
radicular artery of
Adambiewicz)

Posterior intercostal artery

Anietior segmental
medullary artery

Lumbar artery

Anistomolic keops 1o
postesion spinal arterie

Cauela euanag arteries

Lateral (or medial)
sacral arleries.

4

..rﬂ|t

.

1 I

&/

Anterior view Posterior view

v 1
5 ‘ p Posterior inferor cerebellar artery
N

}

o Posterior spinal arteries
7

Vertebral artery

Posterior segmaental
medullary arteries

Dvvep cervical artery

Coervical verelsae

Ascending cervical artery

Subsclavian arfery

i kL = ML . i

Posterion segmental
medullary arteries

= .

mrun!'-."_ :
Y T

Thoracic
witrhehwae

Piosterior
intercostal aneries

Fosterior segmental
rreinghillary arberies

Anastomatic loogs ta
anbersor spenal artery

Lermbar
 veriehrae §

Lurmiiag arleries

Lateral (ar medial)
sacral aneries

Beate: AH wpinad nisvi ol haves
anided L] wadicwlas o

medullary arieries. Sl ot e
i iakae arieties (e Paie 1720 Botl
hpmes of wheries run slong roody, bul
radicular arteries ool Belore ek ity
AnlETs o fiosteiod eial aiteriesy
Larges segmenial modilary ariefies
confinue o 1o spply  wament of
e arber =

r Sacrum o

Spinal Cord

i

3 2N
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Section Through Thoracic Level: Anterosuperior View

Posterior spinal arteries

------

Ry Anterior spinal artery

Anterior segmental
medullary artery

Anterior radicular artery

Posterior racicular artery

Branch to vertebral body
and dura mater

Spinal branch

Dorsal branch of posterior
intercostal artery

Posterior intercostal artery
Paravertebral anastomoses

Prevertebral anastomoses

Thoracic (descending) aoria

7l

spinal Cord
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Arteries of Spinal Chord: Arterial Distribution Schema

Right posterior spinal artery

Sulcal (central) branches ta

right side of spinal cord Peripheral branches from pial plexus

Posterior radicular artery Sulcal (central) branches to left side

ol spinal cord

Anterior segmental
medullary artery

Left posterior spinal artery
Pial arterial plexus

Anterior and posterior
radicular arteries

Anterior spinal artery

Posterior radicular artery
Arterial distribution: schema

Anterior segmental
medullary artery

Mote: All spinal nerve rools have associated radicular or

segmental medullary arteries. Most roots have radicular arterics,
Both tvpes of artenes run abong roots, but redicular artenies end
before reaching anterior or postenior spinal artenies; larger segmental
medullary artenes continue on to supply a segment of these arteries,

Pial arterial plexus

% il

spinal Cord
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Veins of Vertebral Column: Medial View

Internal vertebral (epidural) venous plexus

External
verlebral venous

plexus
Intervertebral vein

Internal vertebral
(epidural) venous
plexus (Balson's
veins)

External vertebral venous plexus

Basivertebral vein

;EW

il

Spinal Cord
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Veins of Vertebral Column: Superior View

External vertebral venous plexus

Basivertehral vein

Internal vertebral
(epidural) venous plexus

Segmental medullary;
radicular veins

Intervertebral

Internal vertebral
(epidural) venous plexus

External vertebral
venous plexus /‘f ,ﬁ’};

el

spinal Cord
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Veins of Spinal Chord

. . 1 T A -
Anterior spinal vein Basivertebral vein

Internal vertebral
(epidural) venous plexus
{Batson’s veins)

Anterior sulcal
(ceniral) vein

Intervertebral vein
Anterior segmental medullary/radicular vein

Posterior segmental medullary/radicular vein

Pial venous plexus
Posterior sulcal (central) vein

Pasterior spinal vein

v ] L
T B M e

i \ ﬂi.._'-“r y
s : oy
‘51' :
Ay : ._:: - \ L : | b . .

Internal vertebral (epidural) venous plexus

= liEN

Plate 303
Spinal Cord | Plate 33



BACK AND SPINAL CORD

Muscles of Back
Superficial Layers

1.

Supearior nuchal line of ull Semizpinaliz capitis muszcle

Spinous process of C2 wertebra Splenius capitis muscle

Sternocleidomastoid muscle Spinous process of C7 wertebra

Fosterior triangle of neck Splenius cenvicis muscle

Trapeziuz muscle Lewator scapulae muscle

Spine of scapula Rhombaid minor muscle (cut)

Leltaid muscle Supraspinatuz muscle

Infraspinatus fascia

Sermratus posteriar
superior muscle

Teres minor musecle . .
Rhomboid major muscle (cut)

Teres majar muscle

Infraspinatus fascia
[ower infraspinatus muscle)
Latissimus dorsi muscle

Teres minor and major muscles

Spinous process of T12 werebra

Latizsimus dorsi muscle (cut)

Tharacolumbar fascia
Serratus anterior muscle

External oblique muscle Serratus posterior inferior muscle

12th rib
Internal oblique muscle in

lumb ar triangle (P etit) Erector spinae musele

lliac crest ;
External oblique muscle

izluteal aponeurosis

_ Internal ablique muscle
[ower gluteus medius muscle)

w

317

Zluteus maximus muscla

Muscles and Nerves Plate 304
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Muscles of Back: Intermediate Layers

Superior nuchal line of skull Rectus capitis posterior minor muscle

Pasterior tubercle of atlas (C1) Obliquus capitis superiar muscle
Rectus capitis posterior major muscle
Langissimus capitis muscle
Obliquus capitis inferior muscle
Semispinalis capitis muscle
Langissimus capitis muscle

Splenius capitis and

splenius cervicis muscles Semizpinalis capitis muscle (cut)

Serratus postarior superior muscle Spinalis cericiz muscle

Spinous process of CF werebra

. . . Longissimus cenvicis muscle
lliocostalis muscle (Erector spinae muscle) o

lliocostalis cenvicis muscle

B

i

Longissimus muscle (Erector spinae muscle)
lliocostalis thoracis muscle

Haook

il

Spinalis muscle (Erectar spinae muscle)
Spinalis tharacis muscle

Langissimus tharacis muscle

Serratus posteriar

inferior muscle lliacostalis lumbarum muscle

Spinous progess of T12 wertebra

" i . P

e

Tendon of arigin of

transwersus abdominis muscle Transversus abdominis

muscle and tendon
of arigin

Tharacolumbar fascia
[cut edge)

Internal oblique muscle

External oblique muscle (cut)

lliac crest

 § 2
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BACK AND SPINAL CORD

Muscles of Back
Deep Layers

Superior nuchal line of sull Rectus capitis posterior minor muscle

Obliquus capitis superior muscla
hlastoid process
Fectus capitis posterior major muscle

Fasterior tubercle of atlas (C1 vertebra) Transwerse process of atlas (C1)

Spinous process of axis (C2 wertebra) Obliquus capitis inferior musele

L . Rotatores cenvicis longus muscle
Semispinalis capitis muscle
Rotatores cerviciz brevis muscle

Spinous process of C7 vertebra o n
Interspinalis cenicis muscle

External intercostal muscles Lewator costae muscle

Fotatores thoracis longus muscle
Raotatores thoracis brevis muscle

Semispinalis thoracis muscle

Lewvatores costarum brevis muscle

Lewvatores costarum longus muscle

hlutifidi muscles

Tharacolumb ar fascia (anterior layer) Interspinalis lumborum musele

Tharacolumb ar fascia

tposteriar layer) (eut) Lateral interdransversarius muscle

Transversuz abdaminiz muscle Quadratuz lumborum muscle

and tendan of arigin

lliac crest
hulifidi muscles

hultifidi muscles (cut)
Erectorspinae muscle (cuf)

Y
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BACK AND SPINAL CORD

Nerves of Back

Greater occipatal nerve (dorsal ramus of
L2 spinal nervel

Accessory nerve (X1

T el :
Tragpezivs muscle (refocied) 3rd ociphal nerve tdorsal ramus of

3 spinal nerve)
Levator scapulae muscle

Lesser occipital nerve | Cervical plosus
(ventral ramsi of

Trarsverse corvical antery :
L2, 3 spinal nerves)

and Creal auricular nerve
VEin

Trapezius musle
Subtrapezial phesus
Possterior cutaneous branches (frem medial
hramchies of dorsal rami of C4-Té spinal
nerves; CF 8 are minimal)

i Deltoid muscle
Supraspinatus
musche

Infraspinatus fascia

pine o Teres minar and

major muscles

scapula

Superion lateral brachial
cutaneous nerve (iram
aiflary nerve C5, /)

Infraspinatus
fascnn

Posterior cutangous
branches (frem Lueral
branches of dorsal rami

of T7-12 spinal nerves)
Rhombioid
miencr muscle

Lateral cutaneous branches of

Rhombaid ventral rami iintercostal nerves)

majon muscle

Latissimusg dorsi musele

External obligue muscle

SMAOUS Process of

T12 vertehra Hliae eries)

lishypogasiric nerve
(ventral ramus of L1 spinal
nervel

Thoracalumbar fascia

Superion cluntal nerves
{dogsal tam of L1, 2, 3 spinal
NErves)

Medial clunial nerves

{darsal rami of 51, 2,3 spinal
nerves)

Inferior clunial nerves from
posteriar femoral culaneous P
nerve (sacral plesus 51, 2, 31

X\

Giluteus maximus
el

Plate 307
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BACK AND SPINAL CORD

Suboccipital Triangle

Rectus capitis posterior minor muscle

Epicranial aponeurosis(galea aponeurotica) Rectus capitiz posterior major muscle

Semispinalis capitis muscle
Oceipital belly (occipitalis) of [cut and reflected)

occipitofrontaliz muscle

“Wertebral artery (atlantic part)

Greater occipital nenre

fdarsal ramus of C2 spinal nenre) Obliquus capits

superior muscle

Oecipital arbeny o
Suboccipital nenve (dorsal ramus

of C1 spinal nene)

3rd (least) occipital nene
(darsal ramus of C3
spinal nenre)

Fuosterior arch of atlas (G4 vertebra)

Oecipital arteny

Semispinalis capitis
muscle in posteriar

Obliquus capitis inferior muscle
triangle of nedk 4 P

Greater occipital nenve (dorsal

Splenius capitis muscle ramus of C2 zpinal nenve)

in posteriar triangle of nedk

Splenius capitis muscle
[cut and reflectad)
Fosterior auricular arteny

ard (least) occipital nene

. [darzal ramus of C3 spinal nene)
reat auricular nenre

[cervical plexus C2, 3
Langissimus capitis muscle

Lesser occipital nenre
[eenrical plexus CZ, 230

Splenius cernvicis muscle

Semispinalis cenricis muscle
Sternocleidomastoid muscle

Semispinalis capitis muscle (cut)

Posterior cutaneous branches Splenius capitis musele (cut) ﬂ);-
of darsal rami of G4, 5, G spinal nenves
F : /ﬁm

Trapezius muscla
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BACK AND SPINAL CORD

Lumbar Region of Back: Cross Section

Inferior vena cava
Descending (2o} part of dundenum
Kithvry Pancreas
~Renal (Coerota's) fascia
lanterior and posterior Lyers) Anterio longitudinal ligament

Perirenal fat

) Crura of duphragm
Pararenal far
Peritoneum Superior mesentenic artedy and vein
Extraperitoneal Miesertery

{sulyerous) fascia
{arsodar tissune)

Abdominal aprta

Tramsversalis
[FiTa N
Drucsdenoge junal
junction

Bady of
L2 vertebra

Psoas major
miuse e
anid fascia

Lumbar
spinal nerve

Transverse
MrOCess
External g
|::||L.'|r|m_l S’ﬂlnﬂl
musche dduira mater
Inlernal Cauda
abligue muscle L (1L
Transwersus abdominis
milisele
Spinoas process
Tendon of ongin of of LI vertebra
transversus abdominis and
internal obficue muscles 1 4
Supraspinows ligament
Searatus posteriorn inferior muscle Erisctor spinae muscle
Latissimus dorst muscle Tharacolumbar fascia (posterior Lyer)
Cuadratus lumborum muscle Thoracolumbar fascia (mickdle laver) W

Thoracoksmbar fxccia fanterior layer i /";m
quadratus lumborum fascia)

Plate 309
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BACK AND SPINAL CORD

Typical Thoracic Spinal Nerve

Anterior cutaneous branch

Medial branch Lateral branch

Stermum

A Transversus thoracis i
:::;_T:':iml pap— | e External intercastal muscle
LLS L) ’
N\ \ Internal intercostal muscle
\ Innermast intercostal muscle
Ventral rool \
Dorsal root
Anterior branch

Intervertebral Darsal roat (spinal) ™ Lateral cutancous hranch
i - angalicon ¥
Lo gang! / Posterios branch

Spinal nerve
Sympathetic ganglion

Gray and white rami communicantes

Ventral ramus (intercostal nerve) Serratus anterior muscle

Latissinmus dorsi muscle

Mot I bower tharacic
region, lateral branch of
dhorsal ramus is longer,
miater, and culaneous:
medial branch is shorter
and motor only.

Subscapularis muscle
Teres major muscle

Scapula

Trapezius "
Dwrsal ramus pezis muscle

Medial branch
Lateral branch

Posterior culanesus branch Erector spinae musche ;ﬂ.’v
: >

Internal intercostyl membrane /ﬁ

Infraspinatus muscie

Rhomboid major muscle

A
=N
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THORAX

Thorax

Biceps
brachii
miscle

sternocleidomastoid muscle
Sternal head
Clavicular head

Triceps
brachii
muscle

Axilla

Clavicle —_ xR T
Anlerior
L”[ﬁgﬁr . axillary fald
P . Posterior
Deltaid ! - i axillary fold
muscle Pectoralis major
muscle
Body of Clavicular head
sternum Sternal head
MNipple | Latissimus darsi
o : : muscle

Cephalic : ! ] :
miﬁ : Xiphoid process

of sternum

Serratus

anterior muscle

Linea alba

Rectus abdominis
muscle

Tendinous
intersection

External obligue

muscle
Serratus
anterior muscle

Zf-ﬂ;

/o

Topographic Anatomy



THORAX

Mammary Gland
Anterolateral Dissection

Suzpensary ligaments(Cooper)

Arealar glands

Fectoralis major muscle
[deep to pectoral fascia)

Sematus anteriar muscle

External ablique muscle

Arenla

Mipple

Fat

M Lactiferous ducts
LR Gland lobules
/"

' o I

Lactiferous sinus

Mammary Gland



THORAX

Mammary Gland
Sagittal Section

Clavicle

Suspensony ligaments (Coaper)

2nd rib

FPectoralis major muscle

Fectaral fascia
Lactiferous duct

Intercostal muscles

Intercostal wvessels and nenre

Lactiferous sinus

Lung

land lobules

Gth rib

Fat (zubcutaneous tissue layern

e

Mammary Gland



THORAX

Arteries of Mammary Gland

Subeclavian arterny

Internal thoracic arteny
and its perforating branches

Medial mammarny branches
Fillany arteny
Brachial plexus

Brachial arteny

Lateral tharacic arteny

Lateral mammary branches

Lateral mammary branches of lateral
cutaneous branches of posteriar
intercostal ateries

Mammary Gland



THORAX

Lymph Vessels and Nodes of Mammary Gland

Parastermal nodes

Apical axillary
Imterpectoral (Rofiers) nodes  (Subclavian) nodes

Caontral axillary nodes

Lateral
axillary
[humeral)
noifes

Posleror
axillary
(subscapular)
noifes

Anteror
asillary
[peectoral |

noles

Pathwvay to anterior
mediastinal noces

e

Pathways to opposite breast

Patlvwavs to inferor pheenic isubdiaphtagmatic) nodes and liver

Mammary Gland



THORAX

Bony Framework of Thorax
Anterior view

Aeromion of scapula

Jugular netch of sternum
Manubrium of sternum

Coracoid process Angle of sternum

of szapula

Body of sternum
Flenoid cavity
of szapula

HAiphoid process
of starnum
Medk of scapula

Suprascapular
notch of scapula

Subscapular
fos=a of scapula

Clavicle

True ribs (1—7)

Costal catilages

False ribs (8—12)

Flaating ribs (11—12) M
P‘i
‘ /h'm

Body Wall



THORAX

Bony Framework of Thorax
Posterior View

™~
—
o
()
+—
A8
(a1

Body Wall



THORAX

Left 1st and 2nd Ribs
Superior View

huscle attachments

Subeclavius muscle

Head

Grooves far subelavian

wein and arteny Ned

Tubercle (no angle)

".I. 4 F Anterior Head
1 ; f scalene
muscle
Ned
Middle scalene muscle
& Tubercle
- Serratus anterior muscle
( (1=t digitation]
Angle

Faosterior scalene muscle

Serratus anterior muscle (2nd digitation) W

3\l

Body Wall



THORAX

Sternocostal Articulations
Anterior View

Clawicle

Interclavicular ligament

flanubrium

Aricular disc

Costoclavicular ligament

Intraarticular sternocostal ligament

Interchondral joints

%N P #J‘ ]

A N

’ 5, e &

Xiphoid process " A _—

Costoxipheid ligament

3\l

Body Wall



THORAX

Ribs and Sternocostal Joints: Middle Rib Posterior View

Head

Tubercle Neck

T T

ey
e

Note: The head of a typical rib
articulates with the superior
coslal facet of the thoracic
vertebra of the same number (by
its inferior articular facet), the
inferior costal facet of the
vertebra above (by its superior
articular facet), and the
intervertebral disc between the
two vertebrae. The costal
tubercle articulates with the
transverse process of the
vertebra of the same number.

Al

L lhl'u-

Superior Inferior
Articular facet it e
for transverse
process of Articular facets
». vertebra for vertebral body

Coslal groove

Body Wall



THORAX

Costovertebral Joints: Left Lateral View

i"lkntt.-r'mr longitudinal 1 Transverse costal facet (for tubercle of rib of same number as vertebra)
ipament

Inferiar costal Lateral costotransverse lizament
tacet (for head of
rib one number

greater)

Intertransverse ligament

Interarticular
ligament of
hesad of rib

Superior costal
facet ifor head of
rily of same
number)

Superior costotransverse ligament

Radiate
licament of
head of rib

e

Body Wall



THORAX

Costovertebral Joints: Superior View

Superior articular
facet of rib head

Intraarticular ligament

Radiate

ligament

of head

of rib Svnovial
cavities

Costotransverse ligament

lp-',g Lateral costotransverse ligament
V%

e N

Body Wall



THORAX

Costovertebral Joints: Right Posterolateral View

Superior costal
lacet {for head of rib
of same number)

Transverse process
{cut oft )

Radiate ligament of head of rib

.....

Costotransverse ligament

Lateral costotransverse ligament

Superior costotransverse ligament

Body Wall



THORAX

Anterior Thoracic Wall

Sternocleidomastoid musche Sternothyroid muscle AR T
Sternahyoid muscle 7
Y cervical fascia
Pesterior triangle of neck Omohyaid muscle

Traperius muscle

Clavicle

Parforating beanches of internal
tharacic artery and antenor cutaneous
branches of intercostal nerves

Subclavius muscle invested hy
ol i|'nq'|¢1n1l fasria

Thoracoacromial arlery {47503 torral

Pectoralis major muscle Branch) and Lateral pectoral nemve

Coephalic vein Costocoracoid higament

AL ORI Coracoid process

Deftoid muscle Selial

pectoral
nerve

Long tharacic nerve
and lateral thoracic arkery s i
musche imvested by
Clavipectoral fascia

Latissimuzs dhorsi muscle

Mgitations ol serratus
Digitations of anterior muscle

serratus anterior muscle

External intercostal
membranes anberiar to
mtemal intercostal
muscles

Lateral cutanesaus branchoes of
intercostal nerves and

posterion intercostal artenes
External imercostal muscles
External obligue

mauscle Brody andd xiphaid process

af sternum

Antenior liver of recius sheath

Internal oblique musche

Sternalis mauscle (inconstant) Retus abudominis muscle
Cutancous branches of thorscoabdamenal

Linea albha tabdominal portions of intercostal] nerves
and supsErior epigastric artery

Body Wall



THORAX

Anterior Thoracic Wall: Deep Dissection

Omohyaoid, sternothyroid and sternohyoid musclas Internal jugularvein

Lewator szapulae muscla

Clawvicle

Anterior scalene muscle
Subelavius muscle .
Middle scalene muscle

Trapezius muscle Fosterior scalene muscla

Thoracoacromial arterny Fhrenic nene

Caracoid process Brachial plexus

Cephalicwein Thoracic duct

Fectaraliz major
muscle (out)

Subclavian attery and wein

Celtoid muscle
Feillary ateny and wein

Superiorthoracic arterny
Intercostabrachial nene

Lang thoracic nenve Internal tharacic atery and weins

and lateral thoracic arteny

. . External intercostal muscle
Pectaralizs minor muscle

Internal intercostal muscle (cut)
Lrigitations of
seratus anterior muscle

Transwersus thoraciz muscle
Lateral cutaneous
branches of intercostal
nenes and posterior

intarcostal arteries Anterior intercostal branches

of internal thoracic arterny

External intercostal muscles
Intercostal nerne

External intercostal membranes husculophrenic atens and wein

anteriorto internal intercastal muscles L
Transwersus abdominis muscle

Internal oblique muscle

Rectus abdominis muscle and sheath (cut) Superior epigastiic aneries and veins

Body Wall



THORAX

Chest Drainage Tube Placement

Preferred sites

1. For prcumotherax | 2od or 3rd
interspace at midelavicular Bnel

2. Far hermshonas (5ih interspace
al midaxillary line)

|

A

i

A Trocar and cannula
pushed through
intercostal space

B. Trocar withdrawn;
tube passed into
chest through cannula

C.Cannula withdraswn;
tubse conmectied o
undenwater seal (with

suction if indicated) I I{i

0. Intere ot m—
SPACE s
pierced above
rily by vl
damage to
neurovasgular
bundie lying in
castal groove

Thoracocenicsis
and tube drainage >
with undenvater- [

seal erainagze
usualhy sutfices,

Body Wall



THORAX

Anterior Thoracic Wall
Internal View

Sternothyroid muscle Manubrium of sternum

Sternohyaid muscle Common earotid arteny

Internal jugular wein Inferiar thyroid artany

Anterior scalene muscle Wertebral arteny

Subeclavian arttery and wein

Clawvicle {cut)

Brachiocephalic trunk
Subclavian attery and wein

Brachiocephalicwein Brachiocephalic wein

Phrenic nenre and Internal tharacic artery and wein
pericardiacophrenic

artery and wein Anterior intercostal arteries

and veins and intercostal nene
Internal thoracic artery and wvein
Internal interzostal muscles

Anterior intercostal arteries
and weins and intercostal nerne

Innermost intercostal muscles
Ferforating branches of internal
thoracic atery and vein and
anterior cutaneous branch

of intercostal nenve

Transversus tharacis muscle
Cuollataral branches of
intercostal ateny and wein

Baody of sternum

g

il
e

Sternocostal triangle

Liaphragm

Slips of costal arigin
of diaphragm
tMusculophrenic ateny and wein

Transversus abdaminis

muscle Transversus abdominiz muscle

Xiphoid process

Sterna -prtu:uf diaphragm "g&

Superior epigastric atery and weins Internal thoracic attenand weins

Body Wall



THORAX

Intercostal Nerves and Arteries

Wentral root
Enhal row Spinal (radicular or segmental medullan’ branch of posterior intercostal ateny

. . Spinal sensony
ledial branch of dorsal ramus of thoracic nenve (darsal roat) ganglian Dorzal branch of posteriar intercostal arteny
Lateral branch of dorsal ramus of thoracic neanre Erectorspinae musele Trapeziuz muscle
Fhomboid major muscle

Crarsal ramus of thoracic nerne
Erectorspinae muscle
Fosterior intercostal arterny

Internal intercostal membrane

Costotransverse ligament

Intercostal nernve fwentral

ramus of thoracic spinal nenre)
Scapula

Infraspinatus muscle

Internal intercostal membrane
deep to external intercostal muscle

Subscapularis muscle

Serratus anterior muscle
Serratus anteriar muscle

Gray and white
rami communicanteas

Tharacic aorta

Sympathetic trunk and ganglia

Right posteriar Innermost intercostal muscle

intercostal
arteries (cut) Intarnal intercostal muscle

Innermast intarcostal muscle

Internal intercostal muscle

External intercostal muscle

External intercostal muscle

Sternum

Transwersus Internal thoracic arteny

tharacis muscle

Lateral cutaneous
branch of intercostal nenve

External ablique muscle

Anterior branch of lateral cutaneous

branch of intercostal nene
Lataral cutaneous

Ferfarating
branch of posteriar

. branch
External oblique muscle intercostal arteny
— . | Superior
ectaralis major muscla epigastric arteny External intercostal membrane

Anterior cutaneous branch of intercostal nerve Rectus abdaminis muscle Anteriar intercostal atteries

Body Wall



THORAX

Phrenic Nerve In Situ

Pl

3 ventral ramus  ————u1 L 8 | - L2 ventral ramus

C<} wentral ramus Cd wentral ramus

C5 wentral ramus C5 wentral ramus

Anterior scalene muscle Anterior scalene muscle

Right common carotid arteny Brachial plexus

Brachial plexus Left phrenic nene
Right phrenic nene Left subclavian arteny
Right subclawian arteny Left vagus nenre (X

Right wvagus nenve (<) Left common carotid arteny

R_ightinternal Left internal
thoracic arteny (cut) : thoracic arteny (out)
t}'
Brachiocephalic trunk B% Thoracic cardiac nerves
Right
pericardiacophrenic Left
artery {cut) pericardiacophrenic

arteny (cut)

Superiorwena cava Left recurrent

lampngeal nernve

._ % Foot of left lung

- bediastinal part of
parietal pleura

Rwoot of right lung

Ferizardial branch
of phrenic nenre

Mediastinal part of

ietal pl
parietal pleura Costal part of

parietal pleura

==

]

Ciaphragmatic
part of parietal
pleura (cut)

S

—
™

Fhrenicoabdominal branches of phrenic
nemnes to inferior surface of diaphragm

Body Wall



THORAX

Phrenic Nerve
Schema

Phrenic nemes (efferent and afferant fibers)

fafferent only from peripheral
part of diaphragm

Body Wall



THORAX

Diaphragm
Thoracic Surface

Tharacic (descending) aorta Nedk of rib
Left sympathetic trunk

TE8—8 intenrertebral disc Left greatarsplanchnic nene

Right sympathetic trunk Hemiazygos wein
1‘; = - B W = Mediastinal pleura
Right greater splanchnic nerve - - ! : : !

- Ty PEON : R e Ezophagus
Costal part of parietal pleura 34 W . : )

Tharacic duct

Diaphragmatic part of

Right l=aflet of parietal pleura fout away)

central tendan

Left leaflet

Diaphragmatic part of of central tendon

parietal pleura fcut away)

Mediastinal part of parietal
Right phrenic nenre and pleura and pericardium {cut)

pericardiacophrenic artery and

Left phrenic nenve and

Mediastinal part of parietal pericardiacophrenic artery and

pleura and pericardium {eut)

Right costodiaphragmatic recess of pleural cavity Fericardium

Inferior vana cava (receiving hepatic veins) Left costomediastinal recess of pleural cavity
Right internal tharacic arteny and veins Transversus thoracis musele
Right costomediastinal recess of pleural cavity Left internal thoracic artery and weins ’ﬂg
Anterior mediastinum Sth costal cartilage . /-;HN

Sternum Middle leaflet of central tendon covered by pericardium

Body Wall



THORAX

Diaphragm
Abdominal Surface

Sternal part of diaphragm Sternocostal triangle

Antarior branch of right phrenic nernce Anterior branch of left phrenic nene

Right inferior phrenic arteny Costal part of diaphragm

. Central tendon of diaphragm
Cawval opening

Eszophageal hiatus

Right f diaph
e Fibers fram right crus passing

Greatersplanchnic nerve to left of esophageal hiatus

Lezzersplanchnic nenve Left inferior phrenic arteny

Azcending lumbar Recurrent branch to esophagus

[becomes azygos) wein Anterior branch

Least splanchnic nene Lateral branch

. Left superior suprarenal arteny
Costal part of diaphragm

Left phrenic nene

Azcending lumbar
(becomes hemiazygos) vein

Left crus of diaphragm

Transversus
abdominis muscle

Lumbocostal triangle

12th rib

Lateral arcuate ligament

Lumbar part of diaphragm

Medial arcuate ligament M

Transverse process of L1 wertebra /"‘
. =GN

Quadratus lumbarum muscle

Fsoas major muscle

Median arcuate ligament

Sympathetic trunk Aartic hiatus

Celiac trunk Abdominal aorta

Body Wall



THORAX

Topography of Lungs

Anterior View

Thyraid carilage Cricaid cartilage

Thyraid gland Trachea

Cenical (cupula, ar dome, of) parietal pleura Jugular {suprastemal) notch

Sternoclawicular joint
Apex of lung
Clavicle
1=t rib and costal carilage AIEh of Jorta

Right barder of heart Cardiac notch of left lung

Left border of heart

Huorizantal fissure
of right lung

Right nipple Left nipple

Oblique fizsure
of right lung

Oblique fissure of left lung

Costodiaphragmatic

recess of pleural cawity Costodiaphragmatic

recess of pleural cawity

Inferiar bord flaft |
Inferior barder of right lung rener I:fr St SR
Left dome of diaphragm 3
Fleural reflection Fleural reflection /F"
allbladder Stomach + ¥ oelmN

Right dome of diaphragm Bare area of pericardium

Liver Xiphoid process

Lungs



THORAX

Topography of Lungs

Posterior View

Spinous process of T1 wertebra Cenvical (cupula, or dome, of) parietal pleura

Apex of left lung 1=t rib

1=t rib
Oblique fissure of right lung

Oblique fissure of left lung
Clavicle
Spine of scapula
Huarizontal fissure of right lung
Left border of costal

parietal pleura Right barder of costal parietal pleura

Costodiaphragmatic

Costodiaphragmatic recess of pleural cawity

recess of pleural cawvity

Spleen L5
[ Gl

Fleural reflection Fleural reflaction

Inferior border of left lung

Left kidney

Inferior barder of right lung
Right kidney
Right dome of diaphragm

Left dome of diaphragm
Left suprarenal gland Right suprarenal gland

Lungs



THORAX

Lungs in Situ: Anterior View

Thyreand gland

Omohyoid, stermathveoid and sternobwoid muscles

Manubrium of sternum

Sternocleidomastoid muscle

External jugular vein
Costal part of parietal pleura fout avwayv)
Clawvecle
Pectoralis major musche

Pectoralis
minor muscle

Intercostal
s les

Superior lohe,
Mhicdille lole,
livferiod ke
of right lung

Obslicue fissure

Huorizonial fissure

o right lung
Costodiaphragmatic recess

1 Il._1p|1r.||.:|11;1|i1_
part of parietal pleura

Diaghragm

7th costal cartilage

Xephvowicl procoss

Trachea and inferior thyrodd veins

Common caratid artory

Internal jugular vein
Phrenic nerve
Anterior scalene musele
Thorac: duct

Brachal ph*sﬂ,w

Subclavian aftery and vein

Intermal thoracic arfery
and vesin

Axillary artery and voin

Lardiac notch
of ledt lung

Superior lobae,
Intericr lobe
of left lung

Ciblique fissure

SMusculophrenic anery

Lingula of supericr lobe of lefl lung

Internal thoracic artery

Mediastinal part of parietal pleura

Costomediastinal space

X\l

Pleural reflectons Fibrous percardium

Lungs



THORAX

Right Lun
MgediaWimvg

zroove for subelavian areny Apex

Area fortrachea

Groowve for brachiocephalic wein
Area for esophagus

Groowve far 1=t rib
Groowe for azygos vein

Groowe for superior vena cava . .
P Oblique fissure

Area forthymus and fatty tissue Fleura (cut edge)

of anteriar mediastinum
Right superior labar

Superior lobe (eparterial) bronchus

Right pul rheri
Anterior barder 1aht pulmanary areries
= Right bronchial arterny

Hilum
~== Right intermeadiate bronchus

Horizontal fizsure ™~ Rightsuperior pulmaonary veins

Cardiac impression l“""“- Bronchopulmonarny Cchilar) lymph nodes

\"‘- Right inferior pulmonany wein

Oblique fissure

Middle lobe Inferior lobe

Groowe for esophagus

Groove far inferior vena cava
Fulmonary ligament

Inferior border

Diaphragmatic suface

3 )
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Left Lung
Medial View

Apex
Groowve for subclavian arterny

Groowe for left
brachiocephalicwein

Area fortrachea and esophagus
Groowve for 1=t rib

Oblique fissure
Anterior border

Groowe for arch of aorta
Ared for thymus

and fatty tissue of

Fleura (cut edge)
anterior mediastinum

Left pulmonary arteny
Superior lobe

]
..-"'"..

Left bronchial arteries
Hilum

Left main bronchus

Left superiar J‘/
pulmonany veins

Cardiac impressian
Fulmonany ligament

Bronchopulmonany
thila) lymph nodes Cardiac notch

Oblique fissure

Inferior lobe
Groove for esophagus

Left infariar

pulmonany wein
Diaphragmatic surface

Groowe for
descending aorta

Lingula

Inferior barder

Lungs
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Bronchopulmonary Segments: Anterior View

Left lung

=

Right lung

—

Superior lobe

Superior lohe
Apico-

Apical (57) .
posterior Superior
Anterior (87 % 5T dl'-'lI!iIUl'l
{culrmen)
Posterior (S°) Anterior (54
Superior
- lingular (5% ,
Middle lobe i/ dnierios }il'::g?:!::
L | S limeular (57 st
Lateral £5%) - "‘\ 3 \ B
wmdhﬂ;hhhﬁhﬁér;l
Fpgn =
L \‘
Inferior lobe :
Inferior lobe

Anteromedial

Anterior
basal (57*%)

basal (5%
Posterior

Medial
basal (57} basal (")
Lateral

Lateral

hasal (5"} g
basal {5

Posterion :
hasal (5™ W W s S .
h‘{.‘l =]
lﬂ-
bl
. /:IN

Lungs
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Bronchopulmonary Segments: Posterior View

Posterior view
Left lung

Superior lobe JI . Superior lobe
=T Tas I

i Apico-

Superior ) posterior

division ¢ 5144

(culmen)

Apical (81)

Posterior (57)
Anterior (5%) \!il--"' ; Anterior (57

Lingular i- Superior

dlivision .!- lingular (57}

Middle lobe

[PV
s\ Lateral {57
' -- L
¥ = £
Z 1 . LT 2
Inferior lobe - - 34 Inferior lobe
o i
Superior (™) {ﬁ Superior (5%)
hh -
Lateral Y Lateral
basal (") b J'I;:: ; et basal (5")
= Moo= T ]
Posterior "'L,-__-r" ' Frht Posterior
hasal (S10) ol a A basal (817
I - '-:z, -7L 825 |
1 r g
v 19
1y -
T

Lungs
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Bronchopulmonary Segments: Lateral View

Right lung Left lung

Superior lobe

Superior lobe

Apical (81 Asics
Pessterior ($9) |:mtrri:!r Superior
(512 dlivisicn

Anterior (57 feulmen)

Antorior (57

Middle lobe S.U|wrt:'.u.' =
lingular {(57) Fimarilar
" Inferior {|i'.'!1il::|'|-

. 5 lingular (57)
Medial (57)

Inferior lobe

it i
Inferiar lobe Superior (5

Antero-

mecial
basal (5 ™1)

Superior (589)

Anterior

f
wasal5] Lateral

Lateral hasal i57)

basal (5%}

/e

Zf'%

Lungs
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Bronchopulmonary Segments: Medial View

Right lung Left lung

Superior lobe Superior lobe

Apico-

jrosterion SUpeTIoT

(579 division
(culmen)

Apical (8"
Posterior (54}

srior (63 i
Anterior (57) Anterior (54

Superior
lingular (5%
Interior
lingular (57}

Middle lahe

sedial (57

Lingular
division

Inferior lobe

Superior (57

Medial . Inferior lobe

basal (57} Superior (57)
Anterior
basal (5%

Anleror 1N fial
basal (57"

Lateral ;
basal (5™

Lateral
hasal (5%

e 10 : 3
Pasterior basal (817 Posterior basal (5'™)

el

i'ﬂ

Lungs
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Trachea and M%jor Bronchi

Anterior

Thyroid cartilage

Median cricothyroid ligament

Cricoid carilage

Connective tissue sheath (visceral layer of
pretracheal fascia) (cut aveay)

e
J /:m
Anularfintercatilaginous) ligaments

Tracheal cadilages

Mucosza of posteriar tracheal
wall showes longitudinal folds
formed by dense collections

of elastic fibers

Superior labar
[epartearial) bronchus

B1 | Superior labar

bronchus

To ._
superion 4 go -

labe ..-,‘-\..‘L

B3 I etia

Superior division Ta
bronchus | superior
Lingular bronchus lobe

hliddle lobar bronchus Right and left EE
xn main bronchi Ta
—_— Y : jia [~ lingula
Ta |pg r' iy Intermediate bronchus : s BS
middle _| “_ﬂ,f ! —
lobe BS & ) ]
— Inferior : e B7+3
BE lobar I g v To
Ta BT & I = inferiar
inferior J £ : e labe
lobe Ba Ko | ) {f, Bo
I I
II i | B10
| | | | |
Intrapulmonarny Extrapulmonarny Intrapulmanans

Lungs



THORAX

Trachea
Cross Section

zland
Elastic fibers
Small arteny

Lymph vessels

Connective tissue sheath
fwisceral layer of pretracheal fascial

Nenre

. . Anterior wall
Tracheal cartilage (ring) Enithali
pithelium

Fosterior wall

Epithelium

Trachealis
i=mooth) muscle

Menre

Small arteries Ezophageal muscle

Gland Lymph wesszels

Elastic fibers M

3y

Lungs
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Nomenclature of Bronchi: Schema

Suiprrice ki
e parierial
hroncius

B (anterinr)

Bl

TELY i \f
B i 3

Bﬁﬂ'.l
Aebbeellis babiar Isvon hais e

Lo Fis

oA o | e

Inderior ok
beomchans

B (meedial basal)

B (lateral basal
B H“-" B_"l-l

i et o,
E_TIH

BBt

'Ii'llu i
gt A ‘#{If;

b

B'.mu “H."

Mormmeng Latuee in comanon usage foe bronchopulmonary
segments (Plabes 200 and 201 ) 15 that of Lackson and
Hulser, and semental bronchs ane named accoardmmghy,
Iheda proposed nomenclature (as demonstirated herel for
beanchial subcivisions as (ar as bth generation, For simgli-
Fieartsan on this ilistration, only soomse bronciial subdivisions
are labebed as far as 5th or bth generation. Segmental
beremchi (8] are numbered from 1 to 10 in each lung.
corresponding to pulmenany segments. In lefi lung.

Right and lefr # { ihs
main bromchi \ r 3 - — -

Imbermediate

B* (superior, kewer bobe)

B'l"_'h-q
Blu'h--u B|.-;g|u.ﬂ

Trachea

g1 2al

Sugerior g
Raksar 143
et Hiin ar=

Superion

kil
Istewen s

B TiHm

B Pt

B and B are combined as are B" and BA, Subsegmenial,
o dth arder, hranchi are indscated by addition of lower-
v betters a, b, o © when an additional branch is present.
Fifth order bronchi are dosignated by Roman numerals i
{anteriar] o i [ poslerior) and Gth osder bronchi by Greek
letters o dr B, Several texts use alternate numbsers (as
proposed by Bovden) for segmental bronchi.

Varlations of standard bronchial pattern shown bere
are comminn, cepecially in periphesral sirways,

M

-/:-U

Lungs
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Intrapulmonary Airways: Schema

ge.’ '-_.‘
'_E- § ¥ : smoath muscle
3 i — Terminal
;_g H., 4 hronchiole Elastic fihers
b e - Alveolus
r ASEN Y\ 0000 Mamaaaaa
i Cartilages
5
iz 15t order Respiratory
B hronchinles
5 2nd order {alenki
Ex appeear at
o i@ = Jeel arder thiis beviody
£ =
e 4
-
[=Ii EEeN
s
§
EZ Cartilages Alveolar ducts
=3 become sparser
Ed fmastly at Alveolar sac
Ez poings aof
B hranching)
L :
£z Alveali
£
- =
3=
&
Acinus <
{prart
: of hung
i & \ supplied by
Mo further ) ma peprintal
carilages J{{ bronchiale)
\
|
|
- ‘
& ‘} |
—————— L
E AR
= 4 . | 4
= lerminal
E Bronchiole I‘
_________ ke
% Respiratory ‘t_
= 4 brenchioles S84
- (3-8 anders| £
e i e 2 v ACinus
Alveolar
sacs and 1 !
alviesli b

Prres of Kishn

Fi

Subdivisions of intrapulmonary airways /’
- 3 7N

Opening of alveolar duct

Structure of intrapulmonary airways

Lungs
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Intrapulmonarz Blood Circulation

chema
X\

Terminal bronchiole

Bronchial arterny (from left
heart wia th i it
=art via thoracic aorta) Fulmonary vein (to left heart)

Fulmonarny
arterny (from :
right heart) Raszpiratony

branchiales

Capillary plexuses
within alvealar

Fulmonany
wein (to
left heart)

Lungs
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Great Vessels of Superior Mediastinum

Cricoid cadilage Thyroid carilage
Thyraid gland Trachea

Common carotid arteny Common carotid arterny

Wagus nenve [ Wagus nenre (4]

Anterior scalene muscle Anterior scalene muscle
Fhrenic nene .
Phrenic nenre {out)
Internal jugular wein

Thoracic duct
External jugular wein

Brachial plexus
Brachial plexus

. . Subeclavian artery and wein
Subclavian atery and wein

Left brachi hali i
Brachiocephalic trunk Bt brashineephalic vain

Internal thoracic arteny

Right brachiocephalic wein

Phrenic nenre and
pericardiacophrenic
artery and wein {out)

Arch of aorta

Wagus nernwe [X)

Superiorwvena cava Recurrant

lampngeal nene
Right superior labar

leparterial)

Ligamentum arteriosum
bronchus

Right pulmonarny artterny Left pulmonarny arteny

Fulmonarny trunk

Left pulmonany weins
Right pulmanany weins

Mediastinal part of

Madiastinal part of parietal pleura {cut edge)

parietal pleura f{cut edge)

Costal part of
parietal pleura

Costal part of
[cut edge)

parietal pleura
fcut edge)
Liaphragmatic

Fhrenic nenmre [cut)
part of parietal pleura

Liaphragmatic part of

Right costodiaphragmatic ] : | parietal pleura and cut edge
recess of pleural cawity ] W A
Right intermediate bronchus = . —— s
Fhrenic neme (out) Left main bronchus W
Ayrgos vein Fericardium [cut edge) M
Thoracic duct Liaphragm . “/Dm
Inferior wena cava Eszophagus and esephageal plexus

Lungs
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Bronchial Arteries

Esophagus

Trachea ipufled to feft by hook)

ircd night posterior
intercostal artery

Superior left
bronchial artery
Right bronchial artery

Aorta (pulled aside

Right main bronchus by hook)

Lett main bronchus

ipulled to right by hook) Inferior leil

bronchial artery

Esophageal artery

Esophageal branch
of branchial artery

/N

Lungs
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Bronchial Arteries and Veins

WVariations in bronchial arteries Bronchial veins

: . Lefl main
AZyEOs vein e r bronchus (turmed
i up by hook)

Right Left bronchial vein

bronchial vein

ACCEss0ry
hemiazygos vein

Right and left bronchial Only single bronchial artery :“!_—‘:h‘ “;-"i" h:l?i“;ﬂ""j']‘-* Hi‘_-’”“‘-” to
arteries originating from to each bronchus (normally, ert and rotated by hook)
aorta by single stem two to left bronchus)

Lungs
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Lymph Vessels and Nodes of Lungs

Right paratracheal nodes
Right superion tracheabronchial nodes

Hrewne hiamediastinal lvmiphatic trunk

Brachiocephalic vein

Inferios ceep cervical
isalenel node

Internal jugular veln
and jusular lymphatic trunk

Right hemphadic duct

Subclavian vein
amd sulbiclavian
lymphatic trunk

Bronchapulmonary
thdlar) nodes

Pulmonary iintra-
pulmonary) nogdes

Subpleural
lvmipshatic

plexus

Interbobalar
Iymipsh
vinssels

Dirainage
follonws
lramchi,
A Lerss
el
vising

Right lung: Al kabses ddrain to pulmonary and broneho-
pulmonary thilar) nodes, then o inferior trachesbronchial
tearinalb nodes, right supseriar tracheabronchial nodes,
and right pasatracheal nodes on way to brachiocephalic
vern via bronchomediastinal lymphatic trunk anc'or
mbenar deep cervical (scalens) nocde,

trachecbronchial
fearinall nosdies

Drainage routes

Left paratracheal nodes
Bronchomediastinal lvmphatic trunk

Brachiocephalic vein

Inferior deep corvical
iscaleney node

Virchow's node
Thoracic duct

Leit superior
tracheabronchial nodes

[Aartic arch) mode of
ligamentium arteriosum

Bronchopulmonary
thilar) nodes

Pulmenary (intra-
pulmonary) nodes

Subspleural
Iymphatic
s

Interlohular
Ivmph
vessels

Lravinage
frllimas
hromchi,
arteries
anil vising

Pulmanary
ligamints

Routes to

Left lung: Superior lobe drains 1o pulmonary and brosche.

pulmonary (hilar) nodes, inferior tracheobranchial (Carmal)

modes, leil supenor iracheobronchial nodes, leit paratracheal

nodes and/or (aoic archl node of gamenium arieniosum,

then o brachiocephalic vein via beft Bronchomediastinal frunk

angl ihodaoe duct, Leit inderior lobe drams also 1o puimunary W
and bronchopulmonary (hilark nodes and to inferor racheo- e
Bsrasnchial (cannal) nedes, but then mosily 1o rght supéerian
wracheobronchial nodes, where it iollows same rowte as lymph
fram right lung

3 L
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Autonomic Nerves in Thorax

Cemvicothoracic

(stellatey L Recurrent lanyngeal nene
ellate) ganglion

Cervical cardiac nerves

#Anza subelavia (sympathetic and wvagal)

Cervical cardiac nenves Wagus nene (X) (ouf)
(=ymp athetic and wvagal)
Tharacic (sympathetic)
Tharacic (sympathetic) cardiac branches

cardiac branches

Fecurrent lanrngeal nene
Sympathetic trunk

Thoracic cardiac branch

Wagus nerve () (out) of wagus nenve

and branches to cardiac

and pulmaonary plexuses .
Cardiac plexus

Tharacic (sympathetic)

cardiac branches Anterior pulmonany plexus

Faosterior pulmonany plexus
{protruding from behind
left bronchus)

Anterior pulmonary plexus

Fasteriar pulmaonarny plexus
{protruding from behind

right bronchus) Sympathetic trunk

Gth intercostal nene Tharacic aortic plexus

Gray and white Ezsophageal plexus

rami communicantes

2th intercostal nene
Gth thoracic

sympathetic ganglion @ray and white

rami communicantes
Greater

splanchnic nene
P zreater

splanchnic nene
Sympathetic branch

to esophageal plexus
phag P Lesser

splanchnic nenre
Thoracic duct

Anterior wagal trunk
Laszser
splanchnic nene o
iaphragm
[pulled dawn)
Least
splanchnic nerne

Azypgos vein [cut)

Inferiorwena cawa (cut)

RN

Lungs
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Innervation of Tracheobronchial Tree: Schema

Fram hvpothalamic
and higher centers

,""!_‘_‘__d__ ey Clossopharyngeal nerve (1X) -
[ o e
b, - = Afferent nerves from
——_—— nose and sinuses (via
— e — — —,

i \ trigeminal [V] and
1 Vagus nerve (X) glossopharyngeal [1X]
) {chalinergic; efferent to smooth neerve) may also initiate

muscle and glands; afierent | refloxes in airways
from aorta, tracheobronchial |

Doscending iracts micosa and alveodi) l

inspinal cord Larynx

Superior
larymgeal
nerve

Supersor cervical
sympathetic ganglion

~Sympathelic nervies
{adrenergich

Carotid simus

Carotid by

Thiracic T
spinal cord —l 1

Common

carcdicl
Py

Couph
receplors

= o —
]

—
"
\

Pulmonary plexus )

Sympathetic trunk

Cough receptors

Parasympathetic iibers
Sympathetic fibers

= Afferent fibers
Ieriang receqton

Stretch receptors (Mering-Breuer reflex)

Lungs
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Heart In Situ

Infarior thyroid veins Trachea
Thymus gland Left comman carotid arteny
Left brachiocephalic wein

Brachiocephalic trunk
Internal jugular wein

Right brachiocephalicvein
Wagus nenre 2

Fhrenic nene
Arch of aorta

Anterior sealene muscle
Thoracic duct

Fecurrent lanrngeal nene

Brachial plexus

Extarnal jugular wein
Internal thoracic arteny

FPhrenic nerre and

pericardiacophrenic

Subclavian artery and wvein
artery and wein

Superior vena cava
15t rib -
Fhrenic nene and e diastinal part of
pericardiacophrenic parietal pleura

artery and wein
Left lung

Right lung

Fericardium
Internal
tharacic

Ciaphragm
P ) Line of fusion arterny
= Mediastinal part of parietal pleura o fibrous : .
. . . pericardium upenor .
Liaphragmatic part of parietal pleura to diaphragm epigastric Mr;.lscull:-phrenlc
arterny artenf

Costal part of parietal pleura

Heart
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Heart: Anterior Exposure

Fericardium [cut edge) at =ite
of reflection from great wvessels

Right internal jugular vein

Right brachiocephalicwein

Fhrenic nenme

Subclavian artery and wein

Internal thoracic
artery and wein

Fhrenic nene and
pericardiacophrenic
artery and wein

Superiorwena cava

Right pulmanarny
arteny

Transwarse
pericardial sinus

Right superiar
pulmanany vein

Hilum of
right lung

hediastinal
pleura
[cut edge)

Fericardium
[cut edge)

Brachiocephalic trunk

Left brachiocephalic wvein

Arch of aorta

Left intarn

Left common caratid ateny

al jugular vein

Left wvagus nene (X))

Ligamentum arteriosum

Recurrent laryngeal nene
Fulmonary trunk

Left pulmanany
arteny

Transwarse
pericardial sinus

Left
superior
pulmonany
wain

Hilum
of left
lung

Auricle
of left
atrium

hiediastinal
part of
parietal pleura
[cut edgel

Fericardium
[cut edge)

Right
wentricle
Conus arteriosus

Right

Inferiar Apex
auricle

Anterior interventricalar barder of hear

3/

sulcus and anterior [acute Left border
) ] I:E'Z'rtll'lal':.f5'-I|'3'-I5 and interrentricular branch margini Left [obtuze margin)
Right atrium right coronany artery of left coranary arteny of heart wentricle of heart

Heart
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Radiograph of Chest

Precosdial arcas of susculbalion

i
Ml area ) g Pulmwsric siea
f r R A

PA  Pulmomary artery (ledl
RA  Right atrium

5 e of scapisla

8V Supe
T Trachea i

LY Lartl wErviviche




THORAX

Heart: Base of Heart Posterior View

Right pulmonary artery Arch of aorta

Leit pulmonary artery Right auricle (atrial appendage)

Left auricle
{atrial appendage)

Left superior
pulmonary vein

Superior vena cava

Right superior
pulmonary vein

s : ;
Left atrium Right atrium

Left inferior
pulmonary vein

Sulcus lerminalis

Pericardial reflection

Right inferior
Oblique vein pulmonary vein
of left atrium i
{of Marshall) Coronary sulcus

Coronary sinus Inferior vena cava

Leit ventricle Right ventricle

Apex
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Heart: Posteroinferior View

Ledt subclavian artery Brachiocephalic trunk

Left common caratid artery Superior vena cava

Arch of aorta
Left pulmonary arlery

Right pulmonary artery

Left superior pulmonary vein
Right superior pulmonary vein

Left auricle (atrial appendage)

Right inferior pulmonary vein

Left inferior pulmonary vein Suleus terminalis

Oblique vein of left atrium
(of Marshall}

Right atrium

Left atrium

Inferior vena cava

Coronary sulcus and
right coronary arlery

Pericardial reflection

Coronary sinus Posterior interventricular sulcus

and posterior interventricular
branch of right coronary artery

Leit ventricle : :
{posterior descending artery)

Hight ventricle

Base and diaphragmatic surfaces:
posteroinferior view




THORAX

Pericardial Sac - Heart Drawn Out
Left Lateral View

Superiorwena cava Arch of aorta

Paricardium (cut edge) Pulmanary trunk

Ascending aorta

Left auricle
Transwerse pericardial sinus

Left wentricle
Left pulmonary veins

Oblique wein of left atrium

Coranary sinus [Marshall)

Fosteriar Oblique pericardial sinus

interrentricular sulcus
Left atrium

Right ventricle
Right pulmanany wein

Diaphragmatic part

of pericardium Eszophageal prominence

Right atrium

Sternocostal part of

pericardium (cut edge) Inferior wena cawva

Heart drawn out of opened pericardial sac

R

X\
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Pericardial Sac - Heart Removed
Anterior View

Arch of aorta

FAzcending aorta

Right phrenic neme and

pericardiacophrenic vessels Mediastinal part of pariztal

pleura (et edge)

Superiorwvena cava
Left phrenic nerwe and
pericardiacophrenic wessels

Transwerze paricardial sinus

Fulmonarny trunk (bifurcation)
Superiorwena cava
Left lung

Right pulmonarny veins
Left pulmonany weins

_ Mediastinal part of Pericardium (cut edge’
parietal pleura fcut edge)
Oblique pericardial sinus
FPericardium [cut edge)

. Ezophageal prominence
Inferior vena cawa

Ciaphragmatic part

Line of fusian of paricardium

of fibrous pericardium
to diaphragm

Y
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Coronary Arteries and Cardiac Veins
Sternocostal Surface

Sinuatrial (54
nadal branch

Left coronany arteny

Atrial branch of right
coranany arteny

Circumflex branch of
left coronany arteny

Right coronany arteny

zreat cardiac fanterior
interrentricular vein

Anterior interventricular
branch (left anterior
dezcending) of left
coronany arteny

Anterior cardiac weins
of right ventricle

Small cardiac wein

Right marginal branch
of right coranany arteny

Interwentricular septal branches

3/
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Coronary Arteries and Cardiac Veins
Diaphragmatic Surface

Middle cardiac (posterior Sinuatrial (54 nedal branch
interventricular) vein

Oblique wein of left atrium
Ml arshally

Sinuatrial (54) node
reat cardiac (anterior

interrentricular) vein

Circumflex branch of
left coronany arteny

Small cardiac wein
Left marginal branch

of left coronary arteny

Fosterior left Right coranany arteny

wentricular branch

Interrentricular

Posterior vein of septal branches

left wentricle

Right marginal branch

Fostarior intenventricular
branch {posteriar descending)
Caranany sinus of right caronarny arterny

3/
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Coronary Arteries and Cardiac Veins: Variations

Anterior interventricular (left anterior descending)
branch of left coronary artery is very short. Apical part
of anterior (sternocostal) surface supplied by branches

from posterior interventricular (posterior descending) N’W
Zf C

branch of right coronary artery curving around apex. -
™"
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Coronary Arteries and Cardiac Veins: Variations

Posterior interventricular (posterior descending)
branch is derived from circumflex branch of g

left coronary artery instead of from right
coronary artery.

oy

el
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Coronary Arteries and Cardiac Veins: Variations

Posterior interventricular (posterior descending)

branch is absent. Area supplied chiefly by small
branches from circumflex branch of left lj&;'
coronary artery and from right coronary artery. L3 e
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Coronary Arteries and Cardiac Veins: Variations

Posterior interventricular (posterior descending)

branch is absent. Area supplied chiefly by elongated N'W
F iz

anterior interventricular (left anterior descending)

branch curving around apex. BN
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Right Coronary Artery
Arteriographic View 1

Sinuatrial (54) nodal branch

Right
coranany arteny

Areriogram

Atriowentricular
(A0 nodal
branch

Branches to badk of left wentricle

Right marginal branch

Faosterior interventricular branch
[posterior descending arteny)

Left anterior oblique wiew




THORAX

Right Coronary Artery
Arteriographic View

Sinuatrial (5A) nodal branch
Conus (arteriosus) branch

Right
coranany arteny

Right marginal
branch

Arteriogram

Atrioventricular (A% nodal branch

Right posterolateral branches (to badk of
left ventricle)

Fosterior interventricular branch
(posterior descending artenyd

Right anterior oblique wiew pﬂﬁx

3 )/

Heart
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Left Coronary Artery
Arteriographic View

Left
copanarny arteny

Circumflex branch

Areriogram

Anterior interventricular branch (left anterior descending)
Diagonal branches of anterior intenventricular branch
Atriowentricular branch of circumflex branch

Left marginal branch

Fosterolateral branches

[Perforating) interventricular septal branches

Left anterior oblique wiew
W

3y
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Left Coronary Artery

Arteriographic View

Left
caronany arteny

Anterior interventricular
branch (left anterior
descending)

Circumflex
branch

[Ferfarating)
interventricul ar
septal branches

Arteriogram

Left marginal branch

FPosterolateral branches
Ciagonal branch of anteriar
interventricular branch

Anterior interventricular branch

Atrioventricular branch of circumfle:x

Right anterior ablique wiew
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THORAX

Opened Right Atrium
Right Lateral View

Fulmonany trunk

FAscending aorta
Right auricle

Superiorwena cava
Canus arteriosus

Right pulmonary arteny
Crista terminalis

Fericardial reflaction

Atrioventricular part of
membranous

Right superior saptum

pulmanany wein

Left atrium
Fectinate muscles

Right inferiar
pulmonany wein

Interatrial septum

Limbus of fossa owalis

Fossza ovalis

Inferiorwena cava

Septal cusp

Opening of | .
of tricuspid valve

; caranany sinus
. [Thebesian)
of nfarior vens cav of coronany
sinus

3




THORAX

Opened Right Ventricle

Anterior View

Fericardial reflection
Fulmonarny trunk

Aarta Transvarse pericardial sinus

Anterior semilunar cusp of pulmonarny valve
Transwarsa

pericardial sinus . .
Right semilunar cusp of pulmanany wvalve

Superiorwena cava .
Left zemilunar cusp of pulmonary valve

Right auricle Conus anteriosus

Right atrium Supraventricular crest

Farietal limb

Septal papillary muscle

Membranous part of
interventricular septum
Interventricular septum

. fmuscular part)
Anterior cusp of

tricuspid walve

Septal cusp of
tricuspid walre

Septal limb of
septomarginal trabecula

Fuosterior cusp of
tricuspid valwe

Chardae tendineae foderator band of

septomarginal trabecula

Trabeculae cameas

Anterior papillary muscle

Fosteriar papillary muscle

3/




THORAX

Left Ventricle
Flap Opened in Posterolateral Wall

Fericardial Arch of aorta

Transverse pericardial sinus :
P reflection

Ligamentum

Fold of left vena cava arteriosum

(ligament of Marshall)

Left pulmonany

Left auricle arteny

Oblique wein of left atrium Right pulmonary
arteny

Fasterior cusp of mitral valve
Left pulmanany weins
Anterior cusp of mitral valve
Left atrium
Anterior papillary muscle
Right pulmonarny

. weins
Chordae tendineae
Fosteriar papillary muscle I:t-:-r-:-narg,r
sinus
Inferior
wenad cawva
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THORAX

Left Atrium and Ventricle
Sectioned with Mitral Valve Cut Away

Left auricle Arch of aarta

Conus arteriosus

Left pulmonany

Left zemilunar cusp of aodic valve arteny

Right semilunar cusp of aortic valve
Right pulmonany
arterny

Fosteriorsemilunar cusp of aortic valve

Left superiar

Interrentricular part of
pulmonan wein

membranous septum

Walwe of

Atrioventricular part of
foramen ovale

membranous septum

Right pulmonarny

Muscular part of weins
interventricul ar
septum
Left atrium

Mitral walve

{cut auway) Coranarny sinus

Inferior vena cawva

Maote: Broken line indicates lewvel
of arigin of tricuspid valve

3/




THORAX

Valves of Heart in Diastole

Anterior semilunar cusp of Right semilunar cuzp of pulmonary walve
pulmonarn valve

Conus arteriosus

Left il f pul I
eft semilunar cusp of pulmonans walee Left fibrous trigane

Right coranany ateny
Right (coranany) semilunar cusp of

dortic walre
Interventricular part (broken line)

of membranous septum
Left (zoranany) semilunar
cusp of aoricvalve Atriowventricular part of

membranous septum

Fosterior fnoncoranany

semilunar cusp of aoric walwe Anterior cusp

of tricuspid walwe

Circumflex branch of

left caronarny arteny Septal cuszp of

tricuspid walve

Fuosterior cusp of

Anterior cusp of
tricuspid walve

mitral wvalve

Right fibrous ring

Cammissural cusps [of tricuspid walve)

of mitral walve

Fosterior cusp Right fibrous trigane

of mitral walwve

Atriowventricular (A% nodal branch of

right coranary arte
Left fibrous ring 2 i &

[of mitral walwe)
Fosterior interventricular branch of
right coronany arteny

iewed from base with atria remowved
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THORAX

Valves of Heart in Systole

Right semilunar cusp of pulmonany walve
Right (coronand semilunar cusp of aortic wvalve

Anterior semilunar cusp of pulmonany valve

Conus arteriosus

Left semilunar cusp of pulmonany walve
Interwentricular part (broken line)
of membranous septum

Left (corananyd semilunar

cusp of aaic valve
Right coronany arteny

Atrioventricular part of

Left fibraus trigane
membranous septum

Fosterior fnoncorananyd
semilunar cusp of
aorticwalve

Anterior cusp of
tricuspid walwe

Circumflex branch of Saptal cusp of
tricuspid valwve

left coronany arteny

Anterior cusp

of mitral walve
FPaosterior cusp

of tricuspid walwe

Fasterior cusp of

tricuspid walve . . .
Right fibraus ring

[of tricuspid walwe)

Left fibraus ring

[of mitral walwe)
Atrioventricular (AT nodal branch

right coranany arteny

Right fibrous trigone

Fuosterior interventricular branch of
right coronany arteny

“Wiemed from base with atria remowved /"‘
' e lEh

Heart



THORAX

Aortic Valve

Azcending aorta
FAuardic sinuses (Walzalva)

Opening of left coronany arteny
Opening of
right coronarny arteny

Module of semilunar valve
[body of Arantius)

Lunula
Right semilunar cusp

of aorticvalve

Left zemilunar cusp
of aortic walve

Anterior cusp
of mitral valwe

Interventricular part
of membranous septum

Anterior papillary muscle

. . Posteriorsemilunar cusp
Atriowentricular part of aotic vale
of membranous septum

Muscular part of
interventricular zeptum

Broken line indicating lewel
of arigin of tricuspid walwe
on opposite side of zeptum

3/




THORAX

Tricuspid (Right Atrioventricular) Valve

Opening of

. . Right atrium
inferior vena cawa

Atrioventricular part of membranous septum

Opening of
conanang sinus

Interventricular part of
membranous septum
(behind walve)

Septal cusp of

tricuspid walre
Fuosterior cusp

Chordae tendineae Anterior cusp

FPasterior papillany
muscle (sectioned)

Fostarior
papillary muscle

Septal band o (zectionad)

saptomarginal trabecula

Anterior papillany

Septal
P muscle

papillary muscle

3/




THORAX

Mitral (Left Atrioventricular) Valve

Anterior cusp of mitral valwve

Left atrium

Commissural cusps of
Chordae tendineae mitral wvalve

Anterior papillany
muscle (sectionad)

Faosterior cusp of mitral valve

Anterior papillany

muzcle (sectioned) Fosterior papillary muscle

Fibrous CAlbini's)
nodules

3/




THORAX

Atria, Ventricles and Interventricular Septum

Fulmonary trunk

Fosterior cusp of mitral wvalve Openings of coronany arteries

Anterior cusp of mitral valwe Anterior cusp of

mitral walwe Ascending aorta
Right superior pulmonarny vein
Left atrium . .
Aartic sinus (Walsalva) Right auricle
Left auricle Left szemilunar cusp of

Azcending aorta aorticvalve

Left semilunar cusp

of aortic valve Left Right semilunar cusp of
] ] pulmonany aarticwalve
Faosteriorsemilunar weins

[nancaronan cusp
of aorticwalve
Supraventricular

Superior crast

wena cava

Atriowentricular
part of membranous

septum Cutfl ow
to pulmonany
trunk
Interventricul ar
part of membranous
septum
Canus
arteriosus
Right
anterior
papillany

Mote: Broken line
indicates line of
attachment of septal
leaflet of tricuspid valve

muscle {out)

Right
wentricle

Moderatar band of zeptomarginal

Right atrium trabecula

Anterior cusp
(retracted) of
tricuzpid walve

Septal band of septomarginal trabecula

Septal (medial) papillary muscle

Septal cusp of
tricuspid walve

Posterior cusp of tricuspid walwe -
wentricle

Right tricl
ight wentricle Left posteriar

papillary muscle
Right anterior
apillary muscle (eut
papiian (eut) Left anteriar

ill |
ﬂg Right posterior papillary muscle papiiians musele

/ Left ventricle .
' o @Y Muscular part of interventricular zeptum Flane of zection




THORAX

Conducting System of Heart
Right Side

Ascending aorta

Atriowentricular part of membranous septum

Interrentricular part of membranous septum

Superiorwena cava
Fulmonany walwe

Sinuatrial (54 Atdricventricalar (20 node

nodal arteny
Atriowentricular (AW
bundle (His)
Sinuatrial .
[SA) node Right bundle

Fumkinje fibers

Crista tarminalis Septomarginal
trabecula

{moderatar band)

Anterior

papillary muscle
Right fibrous ring
[of tricuspid walwe)

Inferior vena cava —————

Subendocardial branches
[Futkinje fibears)

3 )/




THORAX

Conducting System of Heart
Left Side

Fosterior semilunar cusp of aotic valve

Left zemilunar cusp of aartic walve
Arch of aorta

Right zemilunar cusp of aotic valve
Fulmonary trunk

Interventricular part of membranous septum
Superiorwena cava

Atriowentricular part of membranous septum

Left auricle

Left bundle

Right
pulmonary vein

Anterior papillary muscla

Mitral valve
[cut aweay)

Subendocardial
branches (Fumkinje
fibers)

Muscular part of
interventricular septum

Faosterior
papillary muscle

3y
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THORAX

Nerves of Heart

Superior cenrical Superior cenrical
sympathetic ganglion =ympathetic ganglion

Wagus nenve (0] Wagus nenre ()

[Canjoined sympathetic and

: A h Superior cenvical
wagalisuperior cenvical cardiac nenves

tsympathetic) cardiac nene

Superior cenvical
(wagal) cardiac nenre

hiddle canrical
sympathetic ganglion

Middle cervical
sympathetic ganglion

hiddle censical
[sympathetic) cardiac nenve

Fhrenic nene Phrenic nerve

Middle cenical
[sympathetic) cardiac nerve

Inferiar cenvical
(wagal) cardiac nerwe

Inferior cenvical

“erebral ganglion (wagal) cardiac nene

Inferiar thyraid arteny WWertebral ganglion

Werebral arteny Cenvicothoracic

Cenicothoracic (stellated ganglion

[stellatel) ganglion Inferior cenvical

Ansa subclavia [=ymp athetic) cardiac nenres

Recurrent lanynge al
nenre

%

b

.q\k

2rd thoracic
=ympathetic ganglion

Inferior cervical sympathetic
cardiac nenres

Tharacic cardiac branch of
wagus nernse

Thoracic (sympathetic)
cardiac branches

dth thoracic

sympathetic ganglion Tharacic cardiac

branch

Thoracic (zymp athetic) of wvagus nerve

cardiac branches
Recurrant

Cardiac plexus lanrngeal nenre

Phrenic nenre {out)

YL § &

X\




THORAX

Innervation of Heart
Schema

. . Fosterior nucleus
Superior cenvical of vagus nene _ Nucleus of
sympathetic ganglion |I i solitany tract
Y =
Superiar cenical L
[sympathetic) cardiac nenre ‘l"

Middle cenvical

sympathetic ganglion VAGUS NEMES e

Superior cenrical

Middle cervical (vagal) cardiac nerves |

(sympathetic) cardiac nerve

Inferior cervical
(wagal) cardiac nenes

Wertebral ganglion (variation)

Azcending
connections

Ansa subclavia

Cemricothoracic
(=tellate) ganglion

1=t intercostal M ¥
nene J 1
T —— L

Inferior cenvical
[sympathetic) cardiac nenve

Thoracic cardiac
branch of vagus nene

Znd tharacic
sympathetic ganglion

White ramus communicans

Gray ramus communicans

AR

Thaoracic (sympathetic)
cardiac branches

dth thoracic sympathetic ganglion

Cardiac ¥

Sympathetic presynaptic
= === Sympathetic postsynaptic
Farasympathetic presynaptic
————— Parasympathetic postsynaptic
Wisceral afferent accompanying
sympathetic fibers
“isceral afferant accompanying
parasympathetic fibears

Heart

oy
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THORAX

Innervation of Blood Vessels: Schema

Internal carotid nerve

Cervical sympathetic trunk ganglia

Spinal |‘u=-n-|==.-._,_‘_‘h-h

Gray rami commumicanies

Ipper thoracic
symgrathetic
trunk gangla

Spdnal nerves

nary splanchnic
Al ADTHC Nefves

TP —

Spinal merves

i,

. "
wil v/
= =Y Intercostal
Lewwer thosracic
sympathietic
trunk ganglia

———

Upper lumbar
svmﬁuther:c Fibers direct
Irunl 1 yessels

Spinal nerces r._‘___,...-""

Ciray FamLs communicans

Lower lumbar
symgathei
trunk ganglia

Postganglionic sympathetic

ﬁm“! :ﬂeh:nﬂ:ar ar:ld

saral phesuses an
Sympathetic fibers i nerves of bower lim

Preganglionic
=====postganglionic

/o




THORAX

Prenatal Circulation

Aarta

Fulmonary trunk Ductus arteriosus

Superior vena cava Left pulmonany arteny

Right pulmonarny arteny Left pulmonany wein

Right pulmonarns wein

Foramen ovale
Inferiar wena cava

Hepatic vein

Aarta
Cructus wenosus

Liwer Celiac trunk

Hepatic
portal vein

Superior mesenteric arteny

Umbilical wein

Umbilical arteries

Y4




THORAX

Postnatal Circulation

Ligamentum
arteriosum
[obliterated
ductus

Fos=a ovalis arteriosus)
[obliterated

faramen owvale)

Ligamentum teres
(round ligament) of liwver
[obliterated umbilical wein)

Ligamentum venosum
[obliterated ductus venasus)

ledial umbilical ligaments
(occluded part of umbilical arteries)

il




THORAX

Mediastinum: Right Lateral View

Cemical (cupula, ordome, of) parietal pleura and Anteriar scalene muscle and phrenic nenve

suprapleural membrane (Sibson's fascia)

1zt rib

Brachial plexus

Right subclavian artery and wvein

Trachea
Clavicle

Right vagus nemne (%) Subclavius muscle

Ezophagus 1st rib

Swmpathetic trunk Right and left
brachiocephalicweins

Right superior intercostal wein
Right internal tharacic

dth thaoracic wvertebral bady arteny

Arch of azygos wein
Thymus gland (seen

Right main bronchus through mediastinal pleura)

and bronchial ateny
Superiorwend cawa
Azypgos vein
Fhrenic nerve and
Faosterior intercostal pericardiacophrenic
wain and arterny and arteny and wein®

intercostal nernve
Right pulmonany

Internal intercostal arteny

muscle
Mediastinal part of

Internal intercostal parietal pleura
membrane deep to [cut edge)
extarnal intercostal

muscle

Fibrous pericardium
ower right atrium

Gray and white
rami communicantes

Right pulmonany
weins

Costal part of Inferiorwena cava
ietal pl
parlE(:Utpessg [coverad by mediastinal
part of parietal pleura)

Greaterthoracic

splanchnic nerve Diaphragm (covered by

diaphragmatic part

Esophagus and of parietal pleura)

esophageal plexus
Costal part of

Bronchopulmonary parietal pleura fcut edge)

(hilan) lymph nodes Costodiaphragmatic recess

of pleural cavity
Fulmonary ligament M
[cut) ('L
’ /';m

"Menre and vessels commonly run independently

Mediastinum



THORAX

Mediastinum: Left Lateral View

Anteriorscalene muscle and phrenic nene Cemical (cupula, or dome, of) parietal pleura and

suprapleural membrane (Sibson's fascia)

Brachial plexus

1=t rib

Left subclavian wein and arteny YT
zophagus

Subelavius muscle
Tharacic duct

Clavicle Left vagus nenve (X

Left brachiozephalicwein Left superiar

intercostal vein
Left internal thoracic ateny

Arch of aorta
Thymus gland (seen through

mediastinal pleura) Recurrent lanrngeal nene

Ligamentum arteriosum Pooessong
hemiazygos wein
Left pulmonary arteny

Bronchopulmonarny
Left phrenic nene and (hilany lymph nodes
pericardiacophrenic Lo
P Posterior intercostal

artery and vein wvein and arteny and

intercostal nenre
Mediastinal part of

parietal pleura Internal intercostal
[cut edgel

muscle

Fibrous pericardium Internal intercostal

membrane deep to
external intercostal
muscle

Left pulmanany
weins

Fulmenary ligament Gray and white

fout) rami communicantes
Fat pad Costal pleura
fout edge)

Eszophagus and
esophageal plexus
[eovered by mediastinal
part of parietal pleura)

Swmpathetic trunk

Greater

lanchni
Diaphragm (covered splanchnie nene
by diaphragmatic part .
of parietal pleura) Thaoracic

[descending) aorta

Costodiaphragmatic .
recess of pleural cavity Left main bronchus

and bronchial arterny

Costal part of parietal

_—
pleura (cut edge) -

"Memre and vessels commonly run independently

B

e

Vediastinum



THORAX

Esophagus In Situ

Common carotid arteny Longus colli muscle

Anterior scalene muscle Cervical part of esophagus

Fhrenic nene Recurrant laryngeal nenves

. Thoracic duct
Fuosterior scalene muscle

Brachial plesus Internal jugular wein (cut)

. Subclavian vein (cut)
Subeclavian arteny

Left brachiocephalic wein (out)
Thyracernvical trunk

Internal thoracic arteny (cut)
Wagus nenve (4]

Fhrenic nenre (cut)
1=t rib (out)

Common carotid arbeny

Brachiocephalic

Subelavian arterny
trunk

Wagus nenre (2]
Trachea

Arch of
aorta

Azypgos wein

Left recurrent
larnyngeal nerve

Bifurcation
of trachea

Castal

Right main pleura
bronchus [cut edge)
Superior labar Left main
(eparterial) bronchus
bronchus
Thoracic
Tharacic part (descending)
of esophagus aorta
Ezophageal Mediastinal part
plexus of parietal

pleura feut edge)
Mlediastinal part
of parietal pleura

[cut edge)

Fericardium
rocut edge)

Liaphragm

Anterior ; ;
Ciaph t

wagal trunk I:llaart|:-ufr.agma ic

Inferiar parietal pleura

wena cava
[eut)

Hepatic
weins [cut)

Inferiar
wana cava

Right and
left crura of
diaphragm

Inferior phrenic arteries

Stomach
Celiac trunk Abdominal }ﬂ};‘
. part of
Abdominal aorta esophagus . /:m

Vediastinum



THORAX

Topography and Constrictions of Esophagus

Schema - Anterior View

Inizor teath

Oraphann

Epiglottis

Firifarm fos=sa

Thyroid carilage
FPhansngoesophage al

Sonstietian Cricoid catilage

/

Cricaphanngeus
(muscle) part of
inferiar
phamyngeal
constrictor
Thaoracic

[aarabranchial)
canstriction

H Arch of aorta

e
‘s o Left main
\ g bronchus

Trachea

Liaphragmatic
constriction
linferior
esophageal

"zphinctar) i

Abdominal part of esaphagus

Ciaphragm

Fundus of stomach

Cardiac part
of stomach

i»ﬁ‘

o

Vediastinum



THORAX

Topography and Constrictions of Esophagus
Lateral View

Thyroid cartil
vroid cartilage Inferior phanngeal

constrictar muscle

Cricoid carilage

Cricophanrngeus (muscle)
part of inferior phanrngeal
constrictor

Trachea Esophagus

Arch of aorta
Sternum

Liaphragm

2

Vediastinum



THORAX

Musculature of Esophagus 1

Inferior phanyngeal constrictor muscle

Phamyngeal raphe

Zone of sparse muscle fibers
Thyraid

carilage

Cricophanrngeus imuscle)
part of inferior phanyngeal
constrictor

Cricoid
car:illinga:e Additional fibers from contralateral
zide of cricophanyngeus (muscle)

. - part of inferior phanyngeal constrictor
M ain longitudinal muscle bundle

passing upward and wentrally to
attach to middle of posterior
surface of cricoid cartilage

JE 4“5 | e

Circular muscle [ayer with
sparse longitudinal fibers

Accessory musele bundle fram in%-shaped area (Laimen

posterolateral suface of cricoid cartilage

F IR

Lateral mass of longitudinal muscle

Trachea

g A A 5

Window cut in longitudinal muscle layer

Circular muscle layer

W 4t g 4=

Left main
bronchus

Fi

 $ e

Mediastinum



THORAX

Musculature of Esophagus 2

Inferior phanyngeal constrictor muscle

Cricophanyngeus (muscle)
part of inferior phamynge al

Pharyngeal raphe
constrictor

hain longitudinal muscle bundle
passing upward and ventrally to
attach to middle of posterior
surface of cricoid cartilage

Zone of sparse muscle fibers

e
‘.z

I

Additional fibers from cantral ateral
zide of cricophanyngeus imuscle)

part of inferior phamyngeal constrictar
Accessony muscle bundle from

posterolateral surface of cricoid carilage

Circular muscle layer with
sparse longitudinal fibers
in%W-zshaped area (Laimen

AT KT T\

Bare area on wentral suface of esophagus

Lateral mass of longitudinal muscle

Haouok
Fibroelastic membranes

with sparse muscle fibers

4F

o =

X7l

Mediastinum



THORAX

Pharyngoesophageal Junction

Posterior view with
pharvax opencd and
mucosa removed

Supenor pharvageal consinictor muscle
Riet af 1nngue

Epiglottis

Midelle pharyngeal constrictor muscle
Palatopharyngieus muscle i Lengituckinal

| pharyngeal

5!'.'0[.'&"\1“\"1}1"‘-“ mursche muscles

Pharyngoepiglattic old

Larvngeal mlet (aditus)

Thyrodd cartilage (supericr harn)
Thyrahyoid membrane

Intermal branch of supseniar Lirvngeal
nerve and superior lingngeal artery
and vein

Obligue arvtenoid moscle

Transverse arylenoid muscle

Thyroid candage
Posterior cricoarytesoid muscle
Inferor phanyngeal constrictar muscle

Pharyngeal aponeurosis (Cut away|

Fone of sparse muscle fihers

Cricophanyngeus (musche) part of inberir
phargngeal constrictor

Cricowd canilage (lamina)

Cricoesophageal tendon
{attachment of longitedinal esophageal musgles

Circulas esaphageal muscle

[-ulph.lm-._ﬂ mucasa and submucosa

Circular muscle in Veshaped area (of Laimaer)

Right recurrend laryngeal nerve

Longitudinal esophageal muscle

Window cut in longitudinal muscle
exposes croulae muscle laver v

2
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THORAX

Esophagogastric Junction: Section

Longitudinal esophageal muscle

Esophageal
mucosa

Circular esophageal muscle

Submucosa

Gradual slight muscular thickening
Phrenoesophageal ligament
(ascending or upper limb)

= o Supradiaphragmatic fascia
Diaphragm (g Rl b Diaphragm

Infradiaphragmatic
(transversalis) fascia
Phrenoesophageal
ligament
(descending limb)

Subhiatal
Peritoneum

fat ring
Zigzag (Z) line: Cardiac notch
juncture of

esophageal and
gastric mucosa

Cardiac part
{cardia)
of stomach

Gastric folds
(rugae)

i}

Mediastinum



THORAX

Esophagogastric Junction: Sliding Hernia

Esophagus

Squamo-
columnar
junction

_ Peritoneal
¥ sac

14

Vediastinum



THORAX

Esophagogastric Junction

> Longitudinal esophageal muscle (cut)
Circular esophageal muscle
ishown here as spiral)

Cardiac notch
Fundus of

stomach

Collar of Helvetius

Window cut in middle circular muscle layver of stomach

Innermost oblique muscle layer of stomach
(forms sling)

Outer longitudinal musele layer of stomach (cut)

Vediastinum



THORAX

Arteries of Esophagus

Esaphageal branch of inferior thyroid arteny

Ezophageal branch of
inferior thyroid arteny

¥ i E -
. i i - . Cervical part of esophagus
Common carotid arteny ] —

Thyrocensical trunk

Subeclavian arteny Subeclavian arteny

Wertebral arteny
Brachiocephalic trunk

Internal thoracic arteny

Common carotid arteny

Trachea Arch of aorta

2rd right posteriar intercostal arterny

Right branchial arteny

Esophageal branch of

Superior left bronchial arteny
right branchial arteny

Inferior left bronchial arterny
and esophageal branch

Ezophageal branches of
thoracic aorta

Thoracic(descending) aorta

Abdoeminal part

of ezophagus
Thoracic part

of ezophagus
Liaphragm

Stomach

Ezophageal
branch of left

Inferior phrenic arteries gastric arteny

Left gastric artany

Celiac trunk
S

Splenic arteny (out) /"‘
. =GN

Common hepatic arteny (cut)

Vediastinum



THORAX

Arteries of Esophagus
Variations

Common wariations: Esophageal branches may originate
fram left inferior phrenic artery andfor directly from
celige trunk. Branches to abdominal esophagus may also

come from splenic orshort gastric arteries pﬂ"’v
w

iV

Vediastinum



THORAX

Veins of Esophagus

Inferior thyroid wvein Inferior thyroid wein

Internal jugularvein | N 'l’ —— Intemal jugularvein
= II (] l ‘:
External jugular wein i 8

Subeclavian wvein

. Subclavian vein
Werebral vein

Thoracic duct

Right brachiocephalicwein Left brachiocephalic vein

Superior vena cawa Left superiar

intercostal wein
Right superior

intercostal vein Ezophageal weins

[plexus)

FUGGESS0NY
hemiazygos wein

Ezophagus

Wenae comitantes

Gth right posteriar of vagus nerve

intercostal vein

Azygos wein

Junction of hemiazygos

and azyqos weins Hemiazygos

wein

Inferiarwena cawa (ouf) Left inferior phrenic vein

Diaphragm Short gastric veins

Liwer

Hepatic
weins

Inferiar
wena
cava
Splenic

Hepatic vein

o
suprarenal Omental
wein [epiplaic)

Right renal vein ) /i t Laft renal weins

wein Left gastro-omental

[gastroepiploicivein
-i-

Inferior mesenteric vain /""
i = mN

Left gastric wein
Right gastric wein ==
Superior mesenteric vein

Esophageal branches of left gastric vein Right gastro-amental (gastroepiploic) vein

Vediastinum



THORAX

Veins of Esophagus
Submucous Venous Plexus

Ezaphagus

Eszophageal mucosa

Ezophageal submucosa

Ezophageal veins (tributaries of
azygos ! hemiazygos venous system;

drain to superiorvena cava) Submucous wenous plexus

of esophagus

Cardiac parn of stomach

G astric (cardiac) mucosa

Esophageal branches of left gastricvei /'W
sophageal branches of left gastric vein
{drain to portal wvenous system) = BN

Vediastinum



THORAX

Lymph Vessels and Nodes of Esophagus

Inferior deep cenical
finternal jugularn nodes

Thoracic duct

Faratracheal
nodes

Fosterior mediastinal
nodes (posterior parietal nodes)

Superior and inferior
tracheobranchial
nodes

Intercostal nodes
(posteriar parietal
nodes)

Superior phrenic nodes

Left gastric nodes
[cardiac nodes of
stamach)

Juxtaesophageal
and superiar
phrenic nades

Celiaz nodes

oy

X\

Vediastinum



THORAX

Nerves of Esophagus
Anterior View

Y. Superior ganglion of wvagus nernve
Superior cenvical sympathetic ganglion
Inferior ganglion of vagus nenve
Esophagus FPhamrngeal branch of wagus nenre
| Wagus nernve ()
_....-"

Fecurrent laryngeal
nenes

Superior lanrngeal nene

Cervical sympathetic trunk

Right recurrent —— Mliddle cervical sympathetic ganglian

lamngeal nenre Cervical (sympathetic and wagal) cardiac nerves

“Wertebral ganglion of cenvical sympathetic trunk
An=sa subelavia Anza subclavia

Branch to esophagus and recurrent
nenve from stellate ganglion

Cenvicotharacic (stellate) ganglion
2rd intercostal
nene Left recurrent lanrngeal nerve
Tharacicfwagal and sympathetic)
Gray and white rami el LA L
communicantes

Cardiac plexus
2rd thoracic

sympathetic
ganglion

Fulmonarny plexuses

Ezophageal plexus

anterior portion
Tharacic ¢ F !

sympathetic

trunk Branches to ezophageal
plexus from sympathetic
trunk, greater splanchnic
nere and thoracic aortic
plexus

Right greater
splanchnic nenre

Swmpathetic
fibers along
left infariar
phrenic arteny

Left greater splanchnic nene

Anterior vagal trunk

Branch of
posterior wagal
trunk to celiac

plexus

“Wagal branch to hepatic plexus
wia lesser amentum

Greater
splanchnic

“Wagal branch to fundus
nenes

and body of stamach

Sympathetic fibers
along esophageal
branch of left gastric

Frincipal anteriar
arteny

wagal branch to lesser

cuniature of stomach .I""i-
Celiac plexus /
and ganglia . o lEN

Vediastinum



THORAX

Nerves of Esophagus
Posterior View

Esophageal
plexus
[posterior
partion)

Fosteriar
wagal trunk
“Wagal branch
to fundus and
cardiac part
of stomach

“Wagal branch
to celiac plexus

FPuosterior wvagal
branch to
lazser
cunature

Vediastinum



THORAX

Mediastinum: Cross Section

Stermum sth left costal cartilage

Right veniricle Intermal thoracic artery and sisin

Septal cusp Transversus thoracis muscle

Tﬂl'.l.lbpid Posterior cusp
vahoe Pectoralis major muscle

Anterion cusp

Intervenimnculiy i,
Atrieventricular part
ol membranous
seplum

SLIPL"TIDT WA CaEva

Right atriurm

Perncardial cavity

Madiastinal gaart of
parietal pleura

Plewsal cavity

Muscular part of
imberventricular
seplum

Ledt ventricle

Papillary musche

Phrenic nerve and
pericardiacophrenic
artery and vesn

Anlenior
i cusp Mitral
Right lung ; b
[rmicdlles Boke) Posterior | VA

Phrenic nerve and
pericardiacophrenic
artery and vein

Branches of righ
main bronchus

Right nferios
puimonary vein

Oibligue
pericardial sinus

Esophagus and
esophageal plexus

U

Ledt atrivem

Conanany singes

Left lung
(superior kabe)

Branches of
left main bronchus

Left inferior
pulmonary vein

Thoracic
{descendingy pora

Bth riba
Azygos vein
Hemiazygos vein 9
Thexracic duct _ L5
Ledt sympathetic trunk
' o o

T8 vertehra

Ledt greater thoracic splanchnic nerve

Mediastinum



THORAX

Chest Scans: Axial CT Images

Seres of chest axial CT images from superior (A} lo inferior (€)

A, harencling aorta R Kib

A, Dresoisnding aneta RE Razht imain stem) bronchius

AZ  Agvood vein R5L Right superior lobe of lung

B Baedy af yevtebra RY  Righ! veniniche

1Y |t Veig Cava 5 Siernum

1 Lingsr SC  Spimal cord

LB Leit imain stem) bronchus AP Spinous process of vertobra ﬁ gﬂ;
LSL  Lesfl sopervior lobe of lung Y Superior veng easa

LV Laf vientncle T rr.|l| hea ihifurcation ' /I:m

Regional cans



THORAX

Cross Section of Thorax at T3 Level

Transverse Section: Lower Level of T3, Sternoclavicular Joint
Plate 241 LE]

mediastinal lymph node Manubrium

Sternoclawicular joint (articular disc) Brachiocephalic trunk

T— Clavicle Trachea

Kight lwachiocephalic vein

Leit brachiocephalic vein
Costal cartilyge of 1strib )
Left common carotid artery
Pectoralis major muscle

Lesft vagees nemve (X}
Right lung

Axillary fossa Pectoralis minor musche
llary lomss

Ledt subpelavian
artery

Tendon of loag
head of ceps
brachii muscle

Shaft of left
Surgical neck hurmerus
o righit

humerus

Long
headd of

Dheltesicd Iriceps
miesche brachii
mescle
Teres o
NG Lios
misg e Mg
musg ke
Intercostal
s les Scapula

5u1u.-r_'l'|;;|tl|..'|| i5 s le Lt rljl'l[.",

Phirenic nerve Infraspinatus muscle

2 " _— ; ;
Right vagus neove (X) Serrabus anteror musche

Escsphagus
Lesft recurrent laryngeal nerve
Rhembweed majer musdle

Thoracic duct
Costotransvierse joint
: Erexctor spinae muscle
Teapse zivs muscle

Body of T3 vortohra Rhamboid major muscle

Spanal cord Transversospinalis muscle M

L3 Ao




THORAX

Cross Section of Thorax at T3 - 4 Disc Level

Transverse Seclion: T3-4 Intervertebral Disc, Manubrium

Flabe 244 Ti-4

Superiar tracheobronchial lymiph node Trachea

I

SUHETIOE Ve cava Thymus

Right phrenic nerve Manubrium

Arch of azygos vein Arch of aora

Rigtht lung

Intesrcostal musches

Fiternal thoracic artery and vein

Leit lunp Poctoralis magor muscle

Serratus antesior muscle i /Ribs Pectaralis minos muscle

Tennddon of long head of Axillary fossa

biceps brachii muscle

Latissimius diorsi i o= 2 S i, Lﬂﬂl\tﬂrml shart head
tendomn H ‘ - ) f ! of biceps brachii and
/ . ¥} { i i N . . Coracobrachialis musches

Shatt of i
humerus ! L f | ; e 3 Jandarationy
’ 3 4 g : i bl 3y head of biceps

] i Y brachii muscle

Dieltoid A
muscle o1

: Shaft o
B | his' humeeres
It-ngqpcr:rf i - 1 [ Lateral
rice \ wead
o m fa ! :H‘:'.ld o
sl r srachi
sl barachi
Tesres, muscle
= i

triceps brachii

Toswes minsor muscle muscle
Scapula - Left Latissimus chorsi tendon
[inseriing onlao humerus)

Esophagus i g
eres major muscle

Thosracic duct Spinal cord Subscapularis muscle
T34 intervertelral disc Lesft recurrenl Y :
ivnesbTnéra Terre=s minar muscle
REhomibaid mwscle S{q‘l-j]illlh

Left vagus nerve (X) ;
Trapezius muscle IirasEinals; e

Ol Tissurc (af beit lung)

Fi

L8 Lo

Cross - Sectional Anatomy



THORAX

Cross Section of Thorax at T4 - 5 Disc Level

Transverse Section: T4-5 Intervertebral Disc, Sternal Angle

Lesit puldmonary artery

Leeft luing

Plage 245 Td-5%
Inferior trachecbronchial lvmnph nodes
Manubriosternal juncion
Ascending soria
Intermal thorackc antery and vein
Right pulmonary artery ' SR '
SUpEriar vena Cava Il costal cariilage
Pectoralis major musche Pulmonary trunk
Right lung,
Intencastal muscles
Axillary fossa

Tendon of lang
hesad of biceps
brachii muscle

Coracobrachialis
muscle

Dieltoid

muscle

Lateral
head of
trice
beachi

muscle

| atissiniis
dorsd
tenddan

Long head o triceps
brachii muscle

Teres major muscle

Infraspiratus muscle

Rhoambesid major muscle

Scapula

Rigfit meain bronchus Tragiesius muscle

AFVEOS vEIn Tharaci duet

T4-5 imtervertebral disc

Frophagus

Cross — Sectional Anatomy

Pectoralis minor muscle

Ribs

Long head
of biceps
brachii muscle

Shaft of

Dsns humerus
L
T

Latissimus
tlorsi
tendon

Teres mapor
muscle

Serratus anterior
mische

Subscapularis muscle

Leht main brosches

Descending aoria

Accessory hemiarygos vein



THORAX

Cross Section of Thorax at T7 Level

JT= “‘*\_ Transverse Section: Level of T7, Srd Interchondral Space
Flae 246 =17

——— Crifice o Ericuspiad valve

_.l,—ll_ iy A Stermum (hody |

F—

Frtermal thaevcie artery andd vein Right ventriche

LaxHt atmag Ardestior mtereenincular sulous

“‘HI-” atraumm Poctorals LTI STRGRTTLH T

Intesratrel s 1
Teeratral sepiurr Apesx of hiard

[UPETME Vi Cava

Interventricular sepiom
Righl |nf‘1_'r||_u

pulmanary vein Papillary moisele

Esaphagus e S o W i W 2 Left ventricle

AZYROS vein Leaflet of mitral vakve

Sasrralus
anterior musche

Coronary subtus

Latissimius Coromary sinus

dearsh mivrscle

Oidigguie

II I-{l,'l'il::lr

L prencardil s
angle of scapila

Descending aorta
Thesraci duct

Latessirmans elearst muscle

Triamgle ol ausculiation

Tringle of auscullation

Meck of Tt nly Headd ol Tihrila

Eygapophysial ilacet ) jomt Bocky of T7 vertchra

Trapesius musche

s

i

Cross - Sectional Anatomy
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ABDOMEN

Abdomen

Sternocleidomastoid muscle
Sternal head

Deltopecioral Clavicular head
trianghe
Traperius musche
Sternum :
Body Dreltoad muscle

Kiphoid
PIFCHCEs

Poctoralis
mmapor musche

Serralus
anteriar
muscho

Tendinous

intersection
Rectus Externa
abdominis obligque
muscle muscle

Limera afba

Semilunar line

Antericr superior Limbailic us

iliac spine _
Hiac crest

Supserficial

circumiles il vemn

Supreriicial

EpiEasInic velns .
Inguinal

Pubic symphysis ligament

Pulsie tubsercle

Topographic Anatomy



ABDOMEN

Bony Framework of Abdomen

Baody of
shernum

Costal o o — s : Kiphaid
carlilaies i N PO PRs
12th rib
Transverse processes of hambar vertebrae
Inmser ||p|
Intermediate IHac tuberosity
1B FLTE E 7 a
Cresl - - e - ¥ B fliac cre<t
Oiuter lip X - e,

Tuberculum Wing (alal of ilium

Cireater
sciatic
mch

Arcuabe line

Amterior superion

ihac spvine Ischial spine

Antenorn inferion ) s : Lesser
iliac spine " o il i . sciatic natch
&1 . 7 e f B
[Berrjmabne T - 4 j Greater trochanter
eminende (= | I . k G ; ol ( of femue
ST

pe Pecten pulbss
Puic ramius ipectmeal line)
8 [T

foramen Pubic symphysis

Iscihial tuborosity ﬂ'ph
ﬁ 4
L]

Pubaic tubwerile

W
Lesser trochanter
of femur /‘:m

It
pubsic ramis

Infersor pubsc Bgament Pubic arch

Body Wall



ABDOMEN

Anterior Abdominal Wall: Superficial Dissection

Fectoralis major
muscle

Xiphoid process
Rectus sheath

Linea alba

Subcutaneous tissue
[superficial fascial
of abdomen

Serratus anterior muscle

Latissimus

darsi muscle . .
Tharacoepigastric

huscular part of external vein

oblique muscle Campers (fatty) layer of
. subcutaneous tissue of
Aponeuratic part of abdomen

external oblique muscle
Scarpa's (membranous)

layer of subcutaneous
tizsue of abdomen
(turned bad)

Anteriorsuperior
iliac spine

Attachment of
Scarpa's layer ta
fascia lata

Inguinal ligament
[(Foupar)

Superficial
circumflex
iliac wassels

Intercrural fibers

Superficial
inguinal ring
Superficial
External spermatic epigastric wessels

fascia on
RSN Superficial external

pudendal vessels

Cribriform fascia
inzaphenous
opening

Fundiform ligament

Superficial fascia of penis

Fascia lat
ascia lata and scrotum (dartoes) (cut)

W Great b

. h . eep (Budds)
/'ﬁ SApREnOUS wain fascia of penis with
’ o JEN deep dorzal vein of

Superficial
dorsal wein of penis

penis showing through

Body Wall



ABDOMEN

Latissimus
dorsi muscle

Serratus
anterior muscle

E:ternal
oblique muscle
[cut aveay)

External
intercostal muscles

External ablique
dpaneurasis
[cut edge)

Recus sheath

Intarnal
oblique muscle

Anterior superiar
iliac spine

Inguinal ligament
[Foupart)

Cremaster muscle
(lateral origin)

Inguinal fal=
feonjoint tendan)

Reflectad inguinal
ligament

Femuaral wein
{in femoral sheath)

Saphenous
opening

Cremaster muscla
fmedial arigin}

Fascia lata

Great zaphenous wein

4

Anterior Abdominal Wall

Intermediate Dissection

Body Wall

FPectoralis major
muscles

Anterior layer of
rectus sheath
[cut edges)

Linea alba

Recus abdominis
muscle

External
oblique muscle
[cut aweay)

Tendinous intersection

Internal oblique
muscle

Fyramidalis muscle

Inguinal falz
[conjoint tendon)

Inguinal ligament
[(Foupart)

Anteriorsuperior
iliac zpine

E:xternal ablique
aponeurosis (cut and
turned down)

Fectineal ligament
[Coaper)

Lacunar ligament
[Fimbernat)
Reflectad

inguinal ligament
Fubictubercle

Suspensony ligament
of penis

Cremaster muscles
and cremasteric fascia

Leep (Budds)
fascia of penis

External spermatic
fascia (out) M
Superficial (dartos)

#l
fazcia of penis and . /,;m
sorotum Cout)



ABDOMEN

Anterior Abdominal Wall

Intermediate Dissection - Enlargement of Inguinal Region

Inguinal falx Fectineal ligament

Cremaster muscle Pyramidalis muscle (conjoint tendon) (Cooper)
[lateral arigin)

Lacunar ligament (&imbernat)

Inguinal fal«
{eonjoint tendaon)

Reflectad inguinal ligament

Reflected
inguinal ligament
Fubictubercla

Femaral wein Suspensony ligament of penis

{in femoral sheath)

Cremaster muscles
Saphenous and cremasteric fascia

opening

[Lreep (Budk's)

Crem aster muscle fascia of penis

fmedial arigin}

External spermatic

Fazcia lata fascia [out)

Supericial fascia
of penis and scrotum

Great saphenous wein
(dartas) (out)

 § e

Body Wall



ABDOMEN

Anterior Abdominal Wall: Deep Dissection

Superior
epigastric vessels

Sematus
anterior muscle
5
nbliqueE:E;ﬁ: Anterior layer of
[out away) rectus sheath (cut)

Rectus abdeminis Linea alba

muscle Anterior layer of

rectus sheath
External ablique
aponeurasis [cut) Transvarsus abdominis
muscle [cut)

Internal oblique

aponeurosis [out) Transwersalis fascia

[opened an left)
Transversus

. Feritoneum and
abdominis muscle

extraperitone al
(subszerous) fascia

Internal (arenlar tissue)

oblique muscle (cut) Medial e

edial umbiliza
ligament {accluded part
of umbilical arteny)

Fasterior layer
of rectus she ath

Arcuate line Umbilical prevesical

fascia
;  Inferior ! - ] 4 | Arcuate line
apigastric wassels X | . o T 1 / g
) . e = | - g S g Inferior epigastric
Aneriotsuperior ' - i -l S 3 ’ artery and vein feuf)
iliacspine s i ! &

Site of deep inguinal
ring (erigin of internal
spermatic fascial

Inguinal ligament
[Foupar)

Cremasteric and pubic
branches of inferiar
epigastric arteny

Superficial circumfles iliac artery
Superficial epigastric arteny

Femoral sheath
{contains femoral
artery and wein)

Superficial external
pudendal artery [cut)

Inguinal fal=

S Inguinal ligament
[eonjoint tendon)

[Foaupart)

Fectineal ligament
[Cooper

Lacunar ligament
[Fimbernat)

Lacunar ligament Fectineal ligament

[zimbernat) [Cooper
Feflected E’F?:g;l-lr:jtmpuhlcspace
inguinal ligament
Fecineal fascia
Fascia |ata Sartorius muscle
;ﬂ‘}; Fubic tuberzle - Internal spermatic fascia
M Cremaster muscle and fascia UpericlalLdarnaes Cremaster muscle and fascia (cut)
. /-;m Leep (Budk's fascia of penis and i .
External spermatic fascia (cuf) fascia of peniz sorotum (out) External spermatic fascia (cut)

Body Wall



ABDOMEN

Anterior Abdominal Wall

Deep Dissection - Enlargement of Inguinal Region

Umbilical prevesical fascia

Inferior epigastric
Medial umbilical ligament (occluded part of umbilical atend artery and wain (cut)

Inferior epigastric wessels

Site of deep inguinal
ring forigin of internal

Inguinal falx spermatic fascial

[conjoint tendon)

Supericial circumflex iliac arteny Cremasteric and pubic

branches of inferior
epigastric arteny

Supericial epigastric arte
R Fis i Femoral sheath
[contains femoral
arteny and wein)
Supericial extarnal
pudendal arterny (cut)

Inguinal ligament
(Foupart)

Reflacted
inguinal ligament

Lacunar ligament
[Zimbernat)

Fectineal ligament
[Coaoper

Fatin retropubicspace

Fubictuberzle [Retzius)

Cremaster muscle and fascia Sartorius muscle

Fectineal fascia

Internal spermatic fascia

External spermatic fascia (out)
Cremaster muscle

Superficial fascia of and fascia (out)
penis and scrotum
Deep (Budk's) tdartos) feut)
fascia of penis External spermatic fascia (cut)

s

Y

Body Wall



ABDOMEN

Rectus Sheath
Cross Section Above Arcuate Line

Apaneurasis of external
oblique muscle

External
Anterior layver of rectus she ath oblique muscla
Aponeurasis of internal
oblique muscle Skin
1 Rectus abdominis muscle Internal
oblique muscle
Linea alba

Apaneuraosis of transversus
abdominis muscle

Transversus
abdominis muscle

FPosteriar layer Falciform
of rectus sheath ligament

Feritoneum Subcutaneous
tissue (fatty [ayer)

Extraperitoneal fascia Transwersaliz fascia

Aponeurosiz of internal oblique muscle splits to form anterior and posterior layers of rectus sheath.
Aponeurosis of external obliqgue muscle joins anteriar layer of sheath; aponeurosiz of transversus
abdominiz muscle joins posterior layer. Anterior and posterior layers of rectus sheath unite medially to
form linea alba

3/

Body Wall



ABDOMEN

Rectus Sheath

Cross Section Below Arcuate Line

Apaneurosis of external
ablique muscle

External

Aponeuresis of internal Anterior layer of rectus sheath .
oblique muscle oblique muscle

Internal

Rectus abdominis muscle
oblique muscle

Apaneuraosis of transwersus
abdominis muscle Skin
Transversus
abdominis muscle

Medial umbilical

Transverzalis fascia
ligament and fold

Urachus
(in median Umbilical Subcutaneous
umbilical prevesical tissue (fatty and
fold) fascia membranous |ayers)

Feritoneum

Exdraperitoneal fascia

Aponeurosis of internal oblique muscle does not split at this level but passes completely anterior to
rectus abdominis muscle and is fused there with both aponeurosis of external oblique muscle and
that of transwersus abdominis muscle. Thus, posteriorwall of rectus sheath is absent below arcuate

line and rectus abdominis muscle lies on transversaliz fascia

3\

Body Wall



ABDOMEN

Ciaphragm

Liaphragmatic
fascia

Falciform
ligament

Peritoneum
[cut edges)

Transversalis
fazcia and
its cut edge

Arcuate line
Fectus
abdominis
muscle

Inferior
apigastric
wassals
Inguinal
triangle
[Hes=zelbach)

Transversalis
fascia (eut)

Interfovealar
ligament
Leep

circu miflesx
iliae wessels

Deep
inguinal ring

Ty

Anterior Abdominal Wall: Internal View

F arietal
pleura

Round

ligament
(ligamentum
tares) of liver and

paraumbilical

weins

Umbilicus
FPeritoneum

Transversalis
fascia

External ablique
muscle

Internal ablique
muscle
Transversus
abdominis
muscle

Left medial
umbilical
ligament
[obliterated

left umbilical
arteny

Right medial
umbilical fold

hedian
umbilical
ligament
[obliterated
urachus) and

Cremasteric paraumbilical
and pubic weins in median
branches of umbilical fold

inferiar

epigastric artery Umbilical prevesical

fascia

Stemal llisc yessels Lateral umbilical fold

[contains inferiar
epigastric wvessels)

Femaoral nenre

Spermatic cord
Femaral ring

Femaral sheath . .
lliop=oas fascia

Lacunarligament (Zimbernat) lliopsoas muscle

Extarnal iliac vessels
Supravesical fossa

Fectineal ligament (Coopen
Inguinal falx (conjoint tendon
Transverse vesical fold

Obturator nerve and wessels

Tendinous arch of levator ani muscle
Lewator ani muscle

Bulbourethral gland (Cowper) embedded

Umbilical arteny
[occluded part distal to this point)

Obturatar internus muscle

Obturator canal

Ureter (cut) Seminal wvesicle in deep transverse perineal muscle
#Anterior recess of ischioanal fossa FProstate and sphincter urethrae muscle ﬂ};‘
Superior wesical arteny Urinary bladder /
' o JEN

Ductus (vas) deferens  Parineal membrane

Body Wall



ABDOMEN

Posterolateral Abdominal Wall

Serratus anterior muscle

Infraspinous fascia

Rhomboid major muscle

Auscultatory triangle

Lateral cutaneous branch of dorsal ramus of T7 spinal nerve
Medial cutaneous branch of dorsal ramus of T7 spinal nerve
Trapezius muscle

Latissimus dorsi muscle

External ablique muscle

Thoracolumbar fascia (posterior laver)

Lateral cutaneous branch of
subcostal nerve iventral ramus of T12)

Lumbar triangle (of Petit)
liac crest
Lateral cutaneous branch of iliohypogastric nerve (L1)

superior clunial nerves (lateral cutaneocus
branches of dorsal rami of L1-L3 spinal nerves)

Gluteal aponeurosis over gluteus medius muscle

Gluteus maximus muscle

Body Wall



ABDOMEN

Posterolateral Abdominal Wall: Deep Dissection

Latissimus dorsi muscle
Latissimus dorsi muscle (cut and turned back)
Serralus posterior inferior muscle
Digitations of costal origin of latissimus dorsi muscle
Digitations of costal origin of external obligue muscle

External ohlique muscle (cut and turned back)

Tendon of origin of transversus abdominis muscle
Internal obligue muscle
Lateral cutaneous branch of subcostal nerve (ventral ramus of T12)
Lateral cutaneous branch of ilichypogastric nerve (L1)
lliac crest

Superior clunial nerves (lateral cutaneous branches
of dorsal rami of L1-1L3 spinal nerves)

Gluteus maximus muscle

X/

Body Wall



ABDOMEN

Arteries of Anterior Abdominal Wall

Aeillany arteny Subclavian areny

Lateral thoracic artery Internal thoracic ateries
Fericardiacophrenic
arteny with phrenic

Subscapular arterny
' " nene

-

Serratus -
anterior
muscle

Transversus thoracis

Thoracodarsal arteny muscle

Branch to falciform

Latiszsimus dorsi muscle - :
ligament of liver

Musculophrenic

Anterior intercostal arnteries :
arteries

Extarnal intercostal muscle Superior epigastric
arteries
Internal intercostal muscle
Liaphragm
Innermost intercostal muscle
Diaphragm Transversus abl:ll:-minis_
muscle and aponeudrosis
Anastomoses with lower
intercostal, subcostal

and lumbar arteries

Rectus abdaminis
muscles

Internal

External oblique muscle oblique muscle

Internal oblique muscle
External oblique

muscle

Fasterior layer of
rectus sheath

Transversus abdominis muscle

A=cending branch of

deep circumflex iliac artery Arcuate line

Inferi i 2 astri
Superficial circumfle: nterior eprgasine

iliac arteny artery
Supericial epigastric
Superficial arteny
epigastric arteny (out) Superficial

Superficial external circumflex iliac arteny

pudendal arery Femaral artery
Superficial external
pudendal arterny

Femaral arteny

Leep external

pudendal arteny Deep external

pudendal arterny

o
Dorsal arteries of /I""
penis(deep to . o IEN
Budk's fascia)

Cramasteric and testicular
arteries and artery to ductus
deferens in spermatic cord

Body Wall
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Veins of Anterior Abdominal Wall

External jugularwein
Internal jugular wein

Subeclavian vein
Anterior jugular veins

Feillany wein
Cephalicwein

Intercostal tributaries
to axillanyg wein

Lateral tharacic wein . .
Cephalicwein

FAonterior
intercostal veins Peillany wein

Internal thoracic wein . .
Lateral tharacicwein

husculophrenicwein
Arealarwenous plexus

Ferforating tributaries
to internal thoracic
wein

Superior epigastric weins

Thoracoepigastric vein
Faraumbilizal veinz in . . .
round ligament of liver Thaoracoepigastric vein
Tributaries of

Inferior epigastric veins
paraumbilical wveins

Tributaries to deep
circumflex iliacweins Thoracoepigastric vein

Thoracoepigastricwvein (cut) - T .
uperficial epigastric wein

Superficial

Superficial circumfle:x
circumflex iliac wein

iliac wain
Superficial epigastric wein
External pudendal wein

Extarnal pudendal vein
Cribriform fascia ower

Saphenous opening b .
zaphenous opening

reat saphenous wein

Anterior scrotal weins
S

Xy

Femaral wein

reat saphenous wein

Fampiniform (venous) plexus

Deep dorzal vein of penis
[deep to Budk's fascia)

Supericial dorsal wein of penis

Body Wall
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Nerves of Anterior Abdominal Wall

Medial cutaneous
nenve of arm

Intercostobrachial
nene (T1, 2)

Long thoracic nenre

Latizsimus dorsi muscle
Sermatus anterior muscle

Lateral cutaneous branches
of intercostal nenre (T2—11)

Anterior cutaneous branches
of intercostal nerwe (T1—11)

Lateral cutaneous branch of
subcostal nene (T12)

Lateral cutaneous branch
of iliochypogastric nene (L1)

Anterior cutaneous branch
of subcostal nerve (T12)

Lateral cutaneous
nenre of thigh

Anterior cutaneous branch
of iliochypogastric nenve (L1

Femaral branches of
genitofemoral nenve (L1, 23

Anterior serotal branch
of iliocinguinal nenre [L17

zanital branch of
genitofemoral nenmre (L1 ,2)

Body Wall

Supraclavicular nenves
{medial, intermediate, lateral)

Fectoralis
major muscle

Serratus anterior muscle

External
oblique muscle (cut)

Fasteriar layer of
rectus sheath

Anterior layver of
rectus sheath (cut)
Fectus abdominis muscle

Transversus abdominis

muscle

Internal ablique muscle

and aponeurosis (cut)

Anterior cutaneous branch of subcostal
neme (T12])

Lateral cutaneous branch
of subcostal nenee (T12)

Anterior branch of
iliohypogastric nenve (L1)

llioinguinal nenre (L1)

External ablique
aponeurasis [cut)

Anterior cutaneous branch
of iliochypogastric nenve (L1

Hlininguinal nenwe (L1)
Cremasteric muscle

of spermatic cord

External spermatic
fascia of spermatic

3/

card
S

(e
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Thoracoabdominal Nerves

Erectorspinae muscle

Trapezius muscle
hedial branch of

Wentral (anterior) ramus of spinal nerve fintercostal nence)

dorsal ramus Cuollateral branch

Spinal nence trunk

Lateral branch of External intercostal muscle
Spinal senzary (dorsal dorsal ramus Internal intercostal muscle
root) ganglion Lotsal (posterion Innermast intercostal muscle

Latiszimus darsi
muscle

Subeostal

muscles
Crarsal root

Seratus
anteriar
muscle

Wentral root

Caollateral
branch
rejoining

Meningeal branch intercostal
nenne
Wi nd o cut
in innermost
intercostal muscle
i Lateral
Communicating [ L cutaneous
branch : branch
Internal ¢
Internal intercostal intercostal
membranes anterior to muscle
Greater and lesser external intercostal A E Innermost
splanchnic nerves muscles 1 intercostal
muscle
Sympathetic trunk Superior costotranswerse ligaments It rnal
Transversus abdominis muscle ¥ intercastal

Gray and white rami communicantes muscle

Slip of costal part of diaphragm

Fectus abdominis muscle Extarnal intercostal

Costal cadilage . muszcle
Linea alba
External intercostal
membrane

External
oblique muscle

Anterior
cutaneous
branch

3/

Body Wall
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Inguinal Region: Dissection Anterior View

Linea alba

External oblique
muscle and
APONELUrosis

Reclus sheath
{antenor laver)

Transversalis
fascia within
inguinal lriangle
[site of direct
inguinal hernia)

Anterior superior iliac spine

Internal obligue muscle
fcut and reflected)

Transversus ahdominis muscle -
Inguinal falx

(conjoint
tendon)

Reflected
inguinal
ligament

Deep inguinal ring
{in transversalis fascia)

Cremaster muscle
ilateral origin)

Inferior epigastric vessels
ideep to transversalis fascia)

ifal li P o ¢ Intercrural
Inguinal ligament (Poupart’s) - fibers
External
spermatic fascia
on spermalic
cord exiting
Superficial
inguinal ring
Fundiform
ligamen! of penis

Lacunar ligament (Gimbernat’s)

Cremaster muscle
{medial origin)
Superficial inguinal ring
Lateral crus

Medial crus

Pubic crest

‘{ﬂ?

/o

Body Wall
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Inguinal Region: Dissection Posteior View

Rectus sheath (posterior layer)

Arcuate line

Medial umbilical ligament
Anterior superior iliac spine
Transversalis fascia (cut away)
Rectus abdominis muscle
Hiopubic tract

Inferior epigastric vessels

Inguinal (Hesselbach's) triangle
Fermaral nerve

Genital branch of genitofemoral nerve
and testicular vessels

Deep inguinal ring

Hiopsoas muscle

External iliac vessels

Femaoral ring (difated) (hroken line)
Lacunar ligament (Gimbernat's)

Rectineal ligament (Cooper’s)

Ductus {vas) deferens

— Obturalor-pubic anastomaosis

Obturator vessels

Pubic branches of inferior epigastric vessels
Median umbilical ligament

Pubic symphysis

Hesselbach's triangle by Carlos Machado after Frank Netter

el

iﬂ

Body Wall



ABDOMEN

Inguinal Canal and Spermatic Cord

Testicular vessels covered by paritoneum External oblique muscla

Testicular vessels and genital branch of genitefemaral nenre Internal ablique muscle

Cructus (was) deferens Transversus abdominis muscle

Cremasteric vessels Transversalis fascia

Extraperitoneal
fascia (loose
connective tissue)

External iliac wessels coverad by peritoneum

Cructus (was) deferens coverad by peritoneum

FPeritoneum

Inferior epigastric vessels

Medial umbilical ligament
[occluded part of umbilical atend

Umbilical prevesical fascia

Urinary bladder

Rectus abdaminis muscle

Pyramidalis muscle

hedian umbilical
ligament {urachus)
Superficial i:::::z:
inguinal rings iliac spine

Origin of internal
spermatic fascia
from transversalis
fascia at deep
inguinal ring

llisinguinal nerne

Spermaticp

card
\

Fubic
symphysis
[ooverad by
intermingling

)

Femauaral

fibers of
external wassals
oblique

Cremaster muscle

Fubictubercle

Aponeurosis)

and cremasteric
fascia on

External spermatic fascia .
spermatic cord

enveloping spermatic cord

3/

Inguinal ligament (Foupart)

Inguinal falx (zonjoint tendon)
Intercrural fibers

Body Wall
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Indirect Inguinal Hernia

" .L':":"_":' ':'f.b'I:'WEI Cructus (was) deferens, testicular vessels
entering hemial sac and genital branch of genitofemaral
nerve antering spermatic cord

Medk of hernial sac

Inferior epigastric
wessels

Origin of internal
spermatic fascia from
transversalis fascia at deep

Feritoneum

Extraperitone al fascia

Tran=swersalis fascia

Haook
retracting
transwarsus
abdominis
muscle

Hook
retracting

‘ L l e, internal
" -~ , oblique
=) muscle
External
\ spermatic
i fascia if

J 4 Haoak

retracting
i external
oblique
apaneurasis

Cremaster
muscle and
fascia

Superficial

inguinal ring .
Internal spermatic

fascia

Hernial sac
Cructus (was) deferens and M

wessels of spermatic card [
J Alw

Body Wall
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Femoral Sheath and Inguinal Canal

Transversalis fascia (cut edge)

Extraperitoneal fascia
Parietal peritoneum
Median umbilical ligament (urachus)

Medial umbilical ligament (occluded part
of umbilical artery)

Inferior epigastric vessels

Deep circumflex iliac vessels

Testicular vessels

Cremasteric artery

Ductus ivas) deferens

External iliac vessels

Pubic {obturator anastomolic) vessels
External oblique aponeurosis (cut)

Internal spermatic fascia on spermatic cord
Femoral nerve (deep to iliopsoas fascia)
Femoral vessels in femaoral sheath

Falciform margin of saphenous opening
teut and reflected)

Lrinary
bladder

Pectineal
ligament

(Ciopers) Transversalis

fascia forms
anterior wall of
femaral sheath
iposterior wall

Lacunar
ligament
(Gimbernat's)

formed by
Inguinal lliopsoas fascia) M

ligament
. $/4

W
{Poupart’s) BN

Body Wall
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Femoral Sheath and Inguinal Canal: Deep Dissection

Ureter

Genitofemaral nerve

Lateral femoral cutaneous nerve

lliac fascia

Genital branch of genitofemoral nerve
Femoral branch of genitofemoral nerve
Testicular vessels

External iliac vessels

Inferior epigastric vessels

Ductus (vas) deferens and cremasteric arlery
Pectineal ligament (Cooper’s)
Femoral ring

Transversalis fascia forms
anterior wall of femoral sheath

Lacunar ligament (Gimbernat’s)
Inguinal ligament (Poupart’s

Lymph node (Cloquet's} in femoral canal
Femaral sheath (cur open)

Pectineal fascia

Body Wall
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Posterior Abdominal Wall: Internal View

Caval opening Central tendon of diaphragm

Esophagus and wagal trunks

Liaphragm Left crus of diaphragm

Aorta and thoracic duct

zreater, lesser and least
splanchnic nenves and

Right crus of diaphragm azcending lumbarwein

P T

Medial arcuate ligament

=

Lateral arcuate ligament
Median arcuate ligament .
Swmpathetic trunk

Quadratus lumboram
musicle

Anterior langitudinal
ligament

Fzoas minor muscle

Psoas majar muscle

Transversus abdominis
muscle

e A i e i 1 o i e et

Internal ablique muscle

External ablique muscle

Anterior sacrococeygeal
ligament

lliacus muscle

Anterior superiar iliac spine

Firifarmis muscle

Anteriar f - - [lzchio-eocrygeus muscle
inferior [ ;

. I Isczhial spine
iliac spine

Inguinal ligament (Foupart)

Obturator internus muscle
Redococomigeus muscle

Tendinous arch of
lewator ani muscle

Opening for faemoral wessels

Fectum ; ! 3 .. .:' i e N Fectineal ligament (Coopen

Lacunarligament (Zimbernat)

Fubic sywmphysis Lewator ani muscle

; - Leszar trach anter
Ferineal
Obturator membrane membrane of fermur ﬂ};'

Fecten pubis (pectineal line) Urethra and rectoperinealis muscle . /m
Pubictubercle s

Body Wall
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Arteries of Posterior Abdominal Wall

Inferior phrenic arteries Recurrent branch Superior suprarenal areries

to esophagus

Celiac trunk with commaon hepatic, hdiddle suprarenal artenys

left gastric and splenic arteries
. . [ Superior mesenteric arte
Superiorsuprarenal arnteries bl P n
i
Inferior suprarenal

arteny
Left renal arteny

Testicular (owarian)
arteries

Middle suprarenal arterny
Inferior suprarenal arterny

Right renal arteny
Psoas major Abdominal aorta

muscle (cut) Inferior mesenteric

arteny
Left colic arteny
Sigmoid arteries

Quadratus lumborum
musicle

i

Superior rectal
arteny

Sth lumbar
arteries

Subeostal arterny

1=t to dth right
lumbar arteries

h N el B
‘_. 2 . 5

Common iliac arteries .
Median sacral arteny

lliolumbar artery Intemal iliac artery
Superior gluteal

Internal iliac arteny
arteny

Lateral

zacral arteries External iliac

arteny

External

iliac arteny Umbilical (patent

partl artery giving
Teasticular rise to superior
vesical arteries

[owarian) arteny
Obturator arteny

Azcending branch of
deep circumflex
iliac arteny

Inferior wesical arteny and
arteny to ductus deferens

Superficial circumflex Middle rectal arterny

iliac arterny
Internal pudendal arterny

Inferior epigastric arteny Inferior gluteal arteny
Fubic branch of inferior epigastric arteny Cremasteric branch of
Superficial epigastric arteny (cut) inferior epigastric artery
Pubic (obturator anastomotic)

branch of inferiar epigastric artery

Transversalis
fascia [cut)

Cremasteric branch of inferior epigastric arteny

Femaral arteny
Inferior epigastric arteny

Cuctus deferens and testicular arterny (out) Ductus (vas) deferens M
Supericial external pudendal arteny Anterior ) - . (L0
abdaminal wall Medial umbilical ligament /
<Y aEny

[occluded part of umbilical arteny)

Deep extarnal pudendal ateny fturned down)

Body Wall
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Veins of Posterior Abdominal Wall

Diaphragm Hepaticveins

Inferior phrenic weins

Inferior wena cawa Esophagus

Left suprarenal weins and
anastomaosis with inferiar
phrenic wein

Right inferiar
suprarenal wein

Right renal wein
Left renal wein

Fzoas majar

muscle [cut) Ohearian (testiculan

weins

Quadratus
lumborum muscle

Ascending
lumbar veins

Common iliac
wein

Subeostal vein

1=t to dth right

lumbar veins Internal iliac

. . wein
Hialumbarvein
Superior gluteal
Common wein
iliac wein
) Inferior gluteal

Owarian wein
(testiculan
weins and

ureter {cut)

Internal
pudendal wvein

Internal External iliac

iliac wein wein
edian hliddle rectal
wein

=savral wein
Lateral Mterine wain
zacral veins . .
Superior wesical

Deep circumflex wEin

iliac wein
Deep circumflex
Superficial iliac wein
circumflex .
iliac wein Obturator wein

Found ligament of uterus

Inferior epigastric vein (out) Fubic wein
Round ligament of utarus Inferior epigastric
wain

Superficial epigastric wein (cut)
Rectal wvenous plexus

Fubic(obturatar anastomotic) vein
Uterovaginal wenous

. Deep dorsal i
Femaoral wein wain of clitaris plexus W
Great saphenous wein (penis) Wesical wenous plexus W
Anterior abdominal /
External pudendal wein waall fturned down) Fudendal plexus ' o BN

Body Wall
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Lymph Vessels and Nodes of Posterior Abdominal Wall

Left jugular trunk
Thoracic duct

Right jugular trunk His =

Right subelavian trunk Left subclawvian trunk
Left bronchomediastinal trunk

Right bronchomediastinal trunk
Intercostal nodes

Tracheobronchial nodes
Faosterior
mediastinal nodes

Inferior phrenic nodes

Tharacic duct I:_eliac nndes(p._art of
wisceral [preaortic]

lymph nodes)

Superior mesenteric nodes (part of visceral

Cisterna chyli
[preaotic] lymph nodes)

Right lumbar trunk
Inferior mesenteric node

(part of wiszeral [preaortic]
Intestinal trunk lymph nodes)

Lumbar nodes
Left lumbar trunk (lateral aortic nodes)

Common iliac nodes

Common iliac nodes
Internal iliac nodes

Middle sacral nodes
External iliac nodes

Superficial inguinal
nodes (superior, horizontal
and inferiar [vertical] groups)

Lateral sacral nodes

Inferior epigastric node

Mode of Cloquet,
or Rosenmiller
rhighest deep
inguinal node)

Deep
inguinal
nodes

3y

Body Wall
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Nerves of Posterior Abdominal Wall

Greater, lesser and least
splanchnic nenves

Celiac, superior mesentaric
and gorticorenal ganglia

zreater, lesser and least
splanchnic nenes

Caval apening lliohypogastric nenve (L17

Sympathetic trunks

Higinguinal nernve (L1)
Subeostal nenve (T12)

hduscular branches
from lumbar plexus

Subcostal nemre (T12)

lliohypogastric nenre
(L1

Fzoas majar

lliainguinal
muscle (euf)

nenre (L1

Zenitofemoral :Juat-lzlr.atus
nene (L1, 2) rﬁ:‘ugc;:-erum

Transwarsus . .
abdominis Illnhyptgastnc
muscle [euf) nenre [L1)
llininguinal
Subcostal nene (L1

nere [T12)
Genitofemaoral

nene (L1, 23
Lateral cutaneous branch

of subcostal nernve Lateral cutaneous nene

of thigh (L2, 3

Femuaral branch of
genitofemoral nerre (L1, 23

Intermesentaric
[paraaoric) plexus

Genital branch

of genitafemoral

nenre (L1, 2)

<) d whit i
ray and white rami Lumbozacral trunks (L4, 53

communicantes fonkyd

Gray rami Obturator nenres

communicantes (only) Acsessory obturator

neme (L3, 41

Femoral nene

Lateral cutaneous
nepre of thigh (L2, 3

Sacral plexus (L4—54)
Felvic splanchnic nenes
Fudendal neme (52, 3, 41

Femaoral nenre

L2, 3, 4 e
t ) Menres to (ischio-lcocoygeus

and levatar ani muscles (53, 4
Obturator nernve (L2, 2, 4

Anterior cutaneous
branches of femaral
nene (L2, 3]

CLarsal nenre of penis (clitoris)

Anterior cutaneous branch of ilichypogastric nerve (L1)
Anterior serotal (labial) branches of ilisinguinal nence (L17
zenital branch of genitofemoral nernve (L1, 2)

Femaoral branches of genitofemoral nenve (L1, 27

Body Wall
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Quadrants of Abdomen

Fight upper quadrant Left upperqua
(RUC | (LU

peritoneal Cavity
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Regions and Planes of Abdomen

Right Left
lateral rectus plane lateral rectus plane
[semilunar line) [zemilunar line)

Right Left
midclavicular | midelavicular
line | line
»
I
I
1
1
1
I
o1
1
I
‘.|_2
I

Nl
N

1

a1

1

Epigastric region

Right hypochondrium

(hypochondriac region) B\ T : L, 3 Y VY
\.\% = F Left hypochondrium
. —r « : 1 hypochondriac region
Transpylaric plane l"\ — . ; - i (hyp gion]

Subcostal plane

Umbilizal region Left flank (lumbar region)

Right flank (lumbar ragian)

Interubercular plane

___________________t'.'____

Interspinous plane

Left groin {inguinal

Right grain (inguinal region) .-

/’I\)—'
FPubic (hypogastric region) ;

37

peritoneal Cavity
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Greater Omentum and Abdominal Viscera

Falciform ligament

Left lobe of liver

Right lobe of liver

Stomach

zallbladder

zreater omentum overlying
transwerse colon and small
intestine (jejunum and ileum)

s 'W'ﬁ""’im

N

Peritoneal Cavity
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Greater Omentum and Abdominal Viscera
Omentum Raised

Greater omentum Cturned up) Transverse colon (tumed up)

Transwarse mesocolon ; ;
Left colic (splenic) flexure

Right colic (hepatic) flexure

Lescending colan covered
by small intestine

Small intastine
(jejunum and ileum)

FAzcending colon Sigmoid colan

Cecum

Urinary bladder

2\

peritoneal Cavity
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Mesenteric Relations of Intestines

Transverse
colon (elovated)

Transverse mesacolon
Superior duodenal told
Superior duadenal fossa

Left colic (splenic) flexure
Paraduodenal fossa

v 4 ol : i ' I Inferior dundenal fossa

’( ~ = ’ y -

Interior duodenal fold

s -y — T — Mesentericoparietal recess (fossa)

Supenior mesentenic artery
in root of mesentery

Inferior mesenteric artery and vein

Abdaminal acria

peritoneal Cavity
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Exposure of Suspensory Muscle of Duodenum

Esophagus

Right crus of diaphragm
(part passing to right
of esophageal hiatus)

Right crus of diaphragm
(part passing to left
of esophageal hiatus)

Left crus of diaphragm

Celiac trunk
Exposure of suspensory

muscle of duodenum
(ligament of Treitz)

Suspensory muscle of
duodenum (ligament ol
Treitz)

Superior mesenteric artery
Duodenojejunal flexure

Ascending (4th) part
of duodenum

lejunum

Inferior (horizontal, or
3rd) part of duodenum

Descending (2nd) part
ol duadenum

/BN

in&‘ﬂ;

peritoneal Cavity
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Mesenteric Relations of Intestines
Small Intestine Removed

Transverse colan
[elewated)

Transverse mesacolan

Greater omentum (elevated owver pancreas)

[elevated)

Jejunum (cut)

Free taenia (taznia libera)

Mesentarny (cut and
small intestine remowvead)
Omental (epiplaic) appendices

I

& F )
Ay
b |
1.

Left colic (splenic) flexure
Right colic (hepatic) flexure

LI

Descending colan

Right paracolic gutter

t, Left paracolic gutter

. g

". b w . .,_ '- A ’ i, _— Rectum
|- I." L i A . e . 4

|

Azcanding colan j}
!

1
A

Sigmoid mesocalon

Terminal part of ileum {cut)

Sigmoid colon

Cecum

Retrocecal recess

(Wermiform) appendix

/N

Peritoneal Cavity
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Mesenteric Relations of Intestines
Sigmoid Colon Reflected

Sigmoid mesocalon

Sigmoid colon freflacted)

Ureter

Intersigmoid recess

Farietal peritoneum

Common and external iliac vessels

2\

peritoneal Cavity
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Omental Bursa: Stomach Reflected

Infieriass vena cava (retrogeritoneal)

Caomman hepatic artery
{in peritoneal ipld)

Hepatoatuodenal hgament
{rght margin of lewer omentum)

Prohe in omental
wprplexic | foramen

Cuallblacdes
Dirapshragmy

Lives 3

g
¥

Rizht codic
thepatic | flexure

Kichey (retroperitoneasl)
[De=sdenading (2 nel) part of dusdenam

Right gastroeomental (gastrsepeploi |
artery (oonwered by pentoneum)

ANIOrRGE SO TROF PABCTEIC-
dusdenal artery (reroperiloncal)

Hazad o poancreas iretroperitoncal)

Caktro-nmenial fﬂai!rm15llﬂrrnl b artenial anastomosts [ enclosed
if gastiocohs [Hpamenl)

Stomach (postenor surface)

Caclate bobes of ey
Prodwe in superios recess of omental bursa
Ledt gastric artery (i gastropancreatic fobd)

Ledt inferior phrenic anery
|rEtraperiioneal)

Gastrophrenic lgamisn

Left supranenad gland and superior
pﬂh-u! kidney Inehiopasnit ooy
Cantro
aplomic
[Rralrie
lnemially
ligarmien:

Spleen

Lkt cole {splenic | flevune
Pheense ocol Bgament
Splendarenal lienorenal) Bgament

Taul ol pancroas Gintraperitone al)

Postedior Livieds *

Antesion layers e} | of gastracolic hgamont Ca

Tfurli\\ e o ahin

Body of pancreas (netroperitoncal)

Peritoneal Cavity



ABDOMEN

Omental Bursa: Cross Section

Vertehral body of L1

Inferior vina cava Abdominal aoria

Splenic vein

Diaphragm

Right kidney Lesit kidney Splecn

“arigtal
peritoneum

Castrosplenic
igastrolenal)
ligament

Transverse colon

Transverse mesacolon
Creater cmentum

Duodenum
Visceral peritoneum (cut edges)

Omental (epiphoic) Stemach
foramen {of Winelow)
P
(Common) bile duct e
Cimental bursa (lessor sac
B ” T
L?::_j‘“ Hepatic portal vein "?'
! Lesser omentum (hepatoduadenal /‘
Proper hepatic artery and hepatogastric ligaments} . o lEN

peritoneal Cavity
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Peritoneum of Posterior Abdominal Wall

Infericr vena cava Absclaminal aorta and celiac trunk
(Common) Bike duct and Falcifarm Hgamueny
proper hepatic artery Hepatic
VBN Superior recess of omental bursa (lesser sac)

Coronary ligament of liver

Kight suprarenal gland Attachment of lesser amentum and

left gastric artery
Omentum 1P|1||n]n||; | Tofamen | s
IJE'mn.rI rrght free margin i | - Esophagus
of lesser omentum - - ..

Ledt triangular
figamssnt

Kight triangular al liver

ligamen

Crastrapshrenic
Attachment ligament and
o transverse ledn indisricar
inesocelon phirenic artory

and right

gastro-amental Short gastric

virssrls

{gaastre

epiploic)

vessels Splencrenal
(licnorenal)

Duodenum ligament and

S L 5|.'In||.-lli|:' vie|g

Fight kidney

Parietal Phrenicocol

perilanesm ligameni
Pancreas and
splenic arery

) (retroperitoneal)
Kool af

Attachoent of
LB LN T
mesocdalon

missenteny

Sl ol
ascending
colon

Superior
mesentenic
vizhsils

Common iliac
artery (rotro- il ! v
peritaneall 114 .' - I i 3 Rl Site of

: " Y descending

External ifiac colon

artery (retro-
F?li-el"lll’:l'll‘\.l'“ ARl |'|:||-|Jn[ il
sigmoid
muesecabon
and sigmoid
vessels

Testiculir
vessels (relro-
periboneal

LIrdsters | rilrcs
el | Supenor

c < reclal vessels
Site of deep
inguinal ring, Sacrogenital

tobd (ligament)

Madian
umbilical Lateral
fold ksl f
i rrkailical 1
(eantains :.:-e:lnr :m'&- =
i
urachuis) inferiar epi-

astric vessels)

Medial
weshlic ol fold p".
[Cantains i

occluded pan /P‘
. o iGN

of umbilical
artery

peritoneal Cavity
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Stomach In Situ

Hepatoduodenal ligament

Left lobe of liver (part of lesser omentum)

Hepatogastric ligament (part of
lesser omentum)

Falziform ligament

Abdominal part Cardiac noteh (incisure)

i h
SUSSERUSSES Fundus of stomach

Round
ligament i
of liver - o e ’ Spleen

[oblitarated 4 . e
umbilical
wein

. 9

Liaphragm

border
of liver

Y . .

Quadrate
lobe of
liwer

L
Right lobe

\
|
1
|
of liver

Gallbladder '

|
% B i i, SR : - ! ; ’

Omental 1 e . s A . | : 'l

(epiploic) j ! i » ’ h

i
o
¥

faramen

(Ui n=l o)

Pylarus

i i - L™ \ .
Duodenum . g g " Y . a

i
|
I
.
.-

Right kidney
Cretroperitoneal)

Right colic
(hepatic)
flexure

Sreater amentum Left colic (splenic) flexure W

3/

Viscera (Gut)



ABDOMEN

Stomach

Variations in Position and Contour

Hypertonic stomach Ornthotonic stomach Hypotonic stomach Atonicstomach

£\

Viscera (Gut)
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Mucosa of Stomach

Cardiac
Zone

Zigzag (£) line
(junction of gastric
and esophageal
mucosd)

Cardiac arifice

G astric folds (rugae)

Pylaric arifice G astric canal
[{magenstrasse)

Superior(1st) part
of duodenum
fampulla, ar
duodenal cap)

Pylarus

G astric and
fundic zones

FPylaric zone

o

Viscera (Gut)
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Histology

Mucosa of Stomach

Surface epithelial cell
hMucous cell

T = I i s iy
.. i .ll..-l.ﬂ.:.u.- .f-.]l..‘.]l.

— i e T

i

2o

Fariatal cell
(betveen mucous cell

[T

and chief cell)

Chief cell

Saolitary lymph follicle fnodule)

Meuroendacrine & cell

huscularis mucosae

Submucosa

v
e

G astric (fundic) glands j g
L]

Pylaric glands

o
n
<
Q
+—
8
o

Viscera (Gut)
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Musculature of Stomach: Superficial

Longitudinal muscle of esophagus

Outer longitudinal muscle layer of stomach
(concentrated chiefly at lesser and greater
curvatures and at pyloric part)

Middle circular muscle layer of stomach

Longitudinal

muscle of
duodenum M
F‘i

Viscera (Gut)



ABDOMEN

Musculature of Stomach: Inner Surface

Collar of Helvetius
{middle circular and
innermost oblique
fibers blend here)

Cuter longitudinal muscle
layer lcut away)

Section Middle circular
through muscle layer
pylorus

(composed Innermaost
chiefly of oblique muscle
thickened layer

circular

musclel

Circular muscle
of duodenum

Longitudinal
muscle of duodenum
(Cut away)

Windows cut in
middle circular
muscle layer

Viscera (Gut)
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Duodenum In Situ

Head of =1 I gland
Hepatic portal vein (of portal triad) =ad o pancreas uprarenal glan

Superior mesenteric vessels Kidney
Hepatic ateny proper (of portal triad)

Celiac trunk Transverse mesacolan

(Common) bile duct (of portal triad) and itz cut edges

Splenic artery Transverse colon [cut)
Right free margin of lesser
amentum (hepatoduodenal ligament)

Liwer [cut)

. Left colic
4 (=plenic
flexure

Suprarenal
gland

Pylarus

Kidney

Transwarse
mesacolan

and its
cut edges

Right
calic
thepatic)
flexursa

Transverse
colon (out)

Azcending
colan

FPzoas
majar
muscle

Superior(1=t) part of duodenum Dezcending colon

Descending (2nd) part of dusdenum Inferior duodenal fold and fossa

Inferiar (horizantal, or 3rd) Duodenojejunal flexure and jejunum (eut)

part of duadenum Inferior mesentaric artany ’ﬁ,ﬁ};‘
i Abdominal aort
Ascending (Hh) part of duodenum . ominal aorta ) //p
Root of mesenteny (cut edges) Inferior vena cava

Viscera (Gut)



ABDOMEN

Mucosa of Duodenum

Hepatic pottal wein Hepatic artery proper

(Comman) bile duct astroduodenal arterny

Right gastric arteny

Right free margin of lesser omentum

(hepatoduadenal ligament) Commaon hepatic arteny

Pylaric arifice

Superior duodenal flexure .
[Common) bile duct

Aucessorny pancreatic

Superior(1=t) part
duct (S antarinil

fampulla, or duodenal cap)
{no circular folds)

(Frincipal) pancreatic
duct (firsung)

Descending (2nd) part

Minar duadenal

papilla finconstant) Duodenajejunal flexure

Circular folds
[walves of
Kerdiring)

Jejunum

Mlajor duodenal
papilla(Waten

Longitudinal fold
Azcending (Gth) part

Head of pancreas
Superior mesenteric arteny and wein

Inferior duodenal flexure

Inferior Charizontal, or 3rd) part

 §

Viscera (Gut)
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Musculature of Duodenum
Layers of Wall

COuter longitudinal muscle layer
{with windaw cut)

Submucosa with duodenal
(Brunners) glands
Inner cireular muscle layer

fwith window cut)

/e

Viscera (Gut)
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Barium radiograph of stomach, duodenum and proximal
jejunum

Fundus of stomach

Luodenal cap

Body of stomach

Fylorus

g Pylaric antrum

02 Descending (2nd) part of Froximal
duadenum

Viscera (Gut)
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Mucosa and Musculature of Jejunum

Mesentens

Anastomaotic loop
rarzade) of jejunal

Straight arteries
[arteriae rectae)

Saerosa (visceral
peritoneum)

Langitudinal
muscle layer

Circular muscle

Circular folds
[walves of Kerckring)

Submucosa

hMucosa

Solitary lymphoid nodule

ey

Viscera (Gut)
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Mucosa and Musculature of lleum

Anastomoetic loops (arcades)
of ileal arteries y hesentens

Straight arteries
[arteriae rectas)

Serosa (visceral
peritoneum)

Langitudinal
muscle layer

Circular muscle Barium radiagraph af ileum

Submucosa

Aggregate lymphoid nodules

hucosa [Feyers patches)

Circular folds

Solitary lymphoid nodules

Zu

Viscera (Gut)
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lleocecal Region

Anterior cecal arerny Fosterior cecal arterny

HNeocolic arteny

Cuolic branch

Superior mesenteric arterny

lleal branch

Appendicular ateny

Wascular fold of cecum

Superior ileocecal recess

leacecal fold (bloodless fold of Trewes)

Terminal part of ileum

Inferiar ileocecal recess

Mesoappendix

Appendicular aterny

External iliac vessels
(retroperitoneal)

Retrocecal recess

Cecal folds

Right paracolic gutter

3/

Viscera (Gut)
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lleocecal Region
Retrocecal Recess Exposed

Free tasnia
(taenia libera)

Appendicular arteny

Omental taenia Mesocolic taenia

Fosterior cecal arteny

Cecal folds

Retrocecal recess

Viscera (Gut)
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lleocecal Region
Variations in Posterior Peritoneal Attachment

Attached area

Lines of posteriar
peritoneal
reflection

Lines of posterior
peritoneal
reflection

Attached area

Attached area

Attached area

Lines of posteriar
peritoneal
reflection

Lines of posteriar
peritoneal
reflaction

Viscera (Gut)



ABDOMEN

lleocecal Region
Labial Form of lleocecal Sphincter

Free taenia (taenia libera)

HNeocecal lips: labial form of ileal orifice
fassean commonly postmortem
and accasionally in wiva)

Terminal part of ileum

Frenulum
w

w5

. /:m
Orifice of (vermiform) appendix

[Wermiform) appendix
Free tacenia (taenia libera)

Viscera (Gut)
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lleocecal Region
Papillary Form of lleocecal Sphincter

lleal papilla: papillary farm of ileal orifice
(found most commonly in wival

il

Viscera (Gut)
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lleocecal Region
Schema of Muscle Fibers at lleal Orifice

Circular muscle of calon

Mesacolic tenia

..... e Fibers to papilla
Fibers to ileum

Fibers around ileocecal junction

Fibers to taenia
Langitudinal muscle of ileum
Fibers to papilla

Circular muscle of ileum

7

Viscera (Gut)
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Variation in Position of Appendix

McBurney's
point (on
spinoumbilical
line)

Viscera (Gut)
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Vermiform Appendix

Fixed retrocecal
appendix

Barium radiograph of unusually long
appendix (A Appendix; C Cecum)

2\

Viscera (Gut)
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Vermiform Appendix: Section

Mesoappendix
Serosa (visceral peritoneum)
Longitudinal muscle

Circular muscle

Submucosa

Aggregate lymphoid
nodules

Crypts of Lieberkiihn

2{#:5

Viscera (Gut)
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Mucosa and Musculature of Large Intestine

Greater omentum (eut away)

Right colic

: Transwerse mesocalon
rhepatic) flexure

Left colic
i=plenic)
flexure

Transwerse colon

Omental tenia

Omental
[epiplaic)
appendices

Haustra

Feritoneum

Faritoneum
[eut anay]

feut arway]

Omental

Lrescending
taenia calon
[exposad
by bkl

Free tasnia
(taenia libera)

Fzcending colon

Haustra

llesocolic taenia

[exposed by hoaok)
Semilunar folds

Rectosigmoeid junction -
(taeniae spread out and unite tof
form longitudinal muscle lavery

Free taenia
(taenia libera)

lleum

leal arifice

Cecum

Wermiform) appendix

Fectum

Sigmoid colon

Sigmoid mesocalon
Lewator ani muscle

External anal sphincter muscle

Viscera (Gut)
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Sigmoid Colon: Variations in Positions

Typical Short, straight. obliquely into pelvis

2N

Viscera (Gut)
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Sigmoid Colon: Variations in Position

Looping to right side Ascending high into abdomen

Viscera (Gut)
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Topography of Liver: Anterior and Posterior

Transpvionc
plame

Lateral rectus
{semilunar) plane

[iaphragm

Liver
covered by
diaphragm,
pleura and
Jung
(percussion

dullness) :
Diaphragm

Liver
covered by
diaphragm
and pleura
{Percussion

flatness)
Liver
: covered by
Liver diaphragm,
covered by pleura, and
diaphragm lung
[pErcussion [percussion
flatness or dullness)
intestinal
FesOnANCe)
S Liver
covered by
Ciallblaclder diaphragm

and pleura
{perc wssion

Liver L
flatness)

e

iﬂ

Viscera (Accessory Organs)
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Topography of Liver: Lateral

Liver covered Liver covered

by diaphragm, by diaphragm

pleura, and pleura

and lung (percussion Gallbladder

[percussion flatness)

Inferior border of liver

e

Viscera (Accessory Organs)
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Surfaces and Bed of Liver
Anterior View

Caronary ligament

Left triangular ligament

Ciaphragm (pulled up)

Right
triangular
ligament

Right labe Fibrous appendix of liver

of liver

Left lobe of liver
Inferiar

barder
of liver

Inferior barder of liver

Costal Falciform ligament

impressions
Found ligament (ligamentum teres) of

liver {obliterated umbiliczal wein) forming
free border of falciform ligament

zallbladder
(fundus)

7l

Viscera (Accessory Organ)
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Surfaces and Bed of Liver
Visceral Surface

Coronang

Ezaph |
ligament Bk el

impression

H ti i
Left triangular epaticwains

ligament

Inferior wvena cava

Bare arza

Fibrous
appendix of
liwer

Suprarenal impression
Hepatorenal potion of
carondny ligament

7 astric

Right tri lar li t
impression ight triangular ligamen

(Common) bile duct

Fissure for

. Common hepatic duct
ligamentum

Cystic duct

Caudate lobe Renal imprassion

Duodenal impression
Fapilla 1o Gess
pilance Quadrate lobe

Caudate process Gallbladder

Falciform ligament
Hepatic artery proper
Round ligament of liver

Hepatic partal wvein Calic impression

Fissure for ligamentum teres

Forta hepatis

3/

Viscera (Accessory Organs)
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Surfaces and Bed of Liver
Posterior View and Bed of Liver

Laft
triangular
ligament

Falciform ligament

Caronary ligament
Bare area
Inferiorwena cawa
Suprarenal gland
Right kidney

triangular Right triangular

ligament ligament

Fizsure for Superiar recess

ligamentum of omental bursa
LT

Cuadenum
Stomach

Groove for (inferiof) vena cava
Transverse calon

ol

Viscera (Accessory Organs)
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Liver in Situ

Round ligament (ligamentum teres) of liver. Left lobe of liver
(obliterated umbilical veing
CJuadrate lobe

Gallbladder

T i .
\ > *— Caudate lobe seen through lesser

omentum (hepatogastric igament)

. . 2y i - e T
Right lobe of liver . L i Window cut in lesser omentum
thepatoduodenal ligament)

Omental
{epiploic
toramen

{of Winslow)

Proper hepatic artery
{Commuon) hile duct

Hepatic portal vein

Kiddney Lesser

(retro- omentum

peritoneal ) {hepatogastric
ligament)

Duodenum VR ' ! f Spleen

Stomach

Greater

omentum Lefl colic

{splenic)
flexure

Right colic
{hepatic)
flexure

=l

Viscera (Accessory Organs)
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Liver: Variations in Form

Complete atrophy

Very small left of left lobe Transverse, “saddlelike” liver,
lobe, deep costal ileit portal vein relatively large left lobe
IMpPressions COMpPression)

“Tonguelike” Very deep renal
process of impression and

) ! Diaphragmatic
right lobe “corset constriction”

BrOOVEes

/oo

i»f&?

Viscera (Accessory Organ)
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Liver Segments and Lobes: Parietal Surface

Anatamic Hlﬂ-hih"hﬂ LEI.ElL]UbE
R 3 - 2 . Division into segments is
Right (part of} liver Left (part of) liver based upon ramifications of
: A e 7 hile ducts and hepatic vessels.
i f " ; It does not entirely correspond
surgical Lateral medial division Medial Lateral division with division into anatomic lohes.
segments division division

Posterior
fateral
sepment
v
{Pasterior
superiorn
area)j

Right
antenior
lateral
segment
(Vi
(Posterior
inferior
area)

Viscera (Accessory Organ)
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Liver Segments and Lobes: Visceral Surface

Right lobe Left lobe
A A

[ e )
Anterior medial

Medial
segment (1V]

(Medial
Right Left  superior

Caudate K  TEA]
proRes? Caudate
lobe

£\

Viscera (Accessory Organs)
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Liver: Distribution of Vessels and Ducts

Right branch

Left branch

Anterior segmoent
Medial segment
Posterior segment
Lateral segment
Anterior inferior aréa
Medial inferior arca
ANBErior sUpErion aneg
Medial superior area
Posterior inferior area
Lateral inferior area
Posterior superior area
Lateral superior area
Common hepatic duct, hepatic portal Caudate lobe

vein, and proper hepatic artery (right and leit)
Caudate process

ko
W R b ek DD 20 S U e e B e

Phantom division
between anterior and Inferior vena cava
posierior superior arcas

—
=

iﬁ!ﬁ‘;

Viscera (Accessory Organs)
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Intrahepatic Vascular and Duct Systems

Hepatic vein

Sublobular visin Sublobular veins

Contral vein

Sinusoids

Portal
triad

Sinusoids

Partal
triact

Paortal triads

Proper hepatic artery

Hepatic portal vein

Perivascular fibrous (Glisson's)
capsule extending into porta

hepatis along vessels and bile duct
4 Vs

e

Commaon hepalic duct

Viscera (Accessory Organs)
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Normal Lobular Pattern of Liver

Hepatic artery branch

Portal vein branch Portal triad
Bile ductules

Sinusoids

Liver cell “plates”

Central veins (tributary 1o hepatic vein
via sublobular veins)

23

Viscera (Accessory Organs)
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Liver Structure: Schema

Conmective tissue Lymph vessel

Limiting plate Central viein
of portal space
Sublobubar vein (ributary 1o bepatic veind
Periportal

f Ml X "
space (of Mall Persingsoadal spaces fof Disse)

Central vein Simusoids

Central vein

SR

Periportal
baler lusctule
{eanal of Hering)

Branch of
portal vein

Biler duzct

Branch o
hepatic artery

Partal arteriale

i =as 1 buile i icholangiole)
Poripaortal arteriob Intralobulas bile ductule | AN Cantral veln

Intralobiler artenole F"eri!:n::rl._:ﬂ bile ductule [canal of Herings
&
Inbet venule ﬂb’
 $ e

Destnbutine vein

Viscera (Accessory Organs)
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Intrahepatic Biliary Systems: Schema

Branch of portal vein Bile canalicili Sikdsoid

Rile ducts

Periportal bile ductules (canals of Hering) ! bl

e Limiting plate . ._ P ke

of portal space '

Intralobular bile ductules (cholangioles) M
WA
. "/'Dm

Viscera (Accessory Organs)
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Low - Power Section of Liver

Note: In the above illustration, Branch of portal vein
hile canaliculi appear as

structures with walls of their

own. However, as shown in the .
histologic section at right, Bile ducts
boundaries of canaliculi are
actually a specialization of
surface membranes of adjoining
liver parenchymal cells.

Bile ductules

Bile canaliculi

Branch of hepatic artery

Viscera Accessory Organs]
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Schematic Cross Section of Abdomen at T10

Transverse Section: Level of T10, Esophagogastric Junction

|‘.|l.||111r..‘| BT Klphuu' [MOCESS

Rectus abdominis muscle Costal cartilages

Esophagogastnc junction

Lives

Right crus of diaphragm Gastric fodds (ruggae)

(fearmning rigght bowndary
ol esophageal hiatus)
Fundus o stomach

|!"|rr_'r:|r_hr WL C A
Rigtht wrus of diaphragm
(Forming beft boundary of
esophageal hiatus)

Serratus
anterior muscle

Thoracic aarta

Arygis vieln

Lt orues o

Driaphragm diaphragm

Spleen

Latissirmus dorst musche

Inferine lobe of left lung in

Inferor lobwe af dght lung i . ]
costodiaphragmatic recess

costadiaphragmathc recess

Body of TIO v eriehey Froz bosi \|'|;||'|.'|l"' musehe

Thorace: dudct

s

iy

Viscera (Accessory Organs)
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Gallbladder and Extrahepatic Bile Ducts

Right and left hepatic arteries

Right and left .
hepatic ducts Hepatic arterny proper
he I::aiirgrl:ll-lL?cll ! ¥ Anterior layer of
P & leszer omentum
- [cut edge)
50
£
Coystic :
arteny
Right gastric arterny
Costic duct

Hepatic portal

: Common
weln hepatic
arteny

Liwer

[Comman) Zastroduodenal
bile duct arteny
allbladder

Stomach

Superior(1=t) part
of duodenum

Transverse
colan [out)

Head of
pancreas

7

Viscera (Accessory Organ)
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Gallbladder and Extrahepatic Bile Ducts
Sectioned

Right hepatic duct Left hepatic duct

Spiral fold of  Smooth part of
cystic duct cystic duct

Infundibulum

(Hartmann's Nedk of gallbladd
pouch) B ot gatibladder Common
hepatic

duct

zland
arifices
Body of gallbladder

f— [Common)
Fundus of gallbladder bile duct
Descending
(Znd) part of
duodenum
Hepatopancreatic chntcreatm

ampulla (Waten

Major duadenal papilla (Water)

/il

Viscera (Accessory Organs)
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Junction of Bile Duct and Duodenum

Minor duodenal papilla

Circular falds

Mlajor duadenal papilla
Langitudinal fold

Interior of descending (2nd) part of duadenum

e

Viscera (Accessory Organs)
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Junction of Bile Duct and Duodenum
Dissection

(Common) bile duct
[ductus choledochus)

Langitudinal muscle
of duodenum

Circular muscle
of duadenum

Longitudinal
duadenal Fancreatic duct
muscle seen
through .
opening Sphincter of (common)

in circular bile duct (choledochus)

muscle

Longitudinal bundle

Sphincter of pancreatic
duct (inconstant)

Reinfarcing fibers

Reinforcing fibers
Fibers ta
longitudinal
bundle Luodenal muscle fibears to

longitudinal bundle

Sphincter of hepatopancreatic
ampulla

X7l

Viscera Accessory Organs]



ABDOMEN

Junction of Bile Duct and Duodenum

Reconstruction

Luodenal mucosa

[Common) bile duct

[Comman) bile duct

P
ancreas Sphincter of

Langitudinal duadenal muscle (gommuon] bile duct

Circular duodenal muscle Lengitudinal bundle

Fancreatic duct

(Common) bile duct
Luodenal muscle

S
Pancraas —ﬂ'l_ﬁflq.....‘ 7

Sphincter of (common) Section, level A
bile duct {choledochus)

Longitudinal bundle

[Common) bile duct
Fancreatic duct

Sphinctar of
Fibers to hepatopancreatic
longitudinal bundle ampulla

Sphincter of pancreatic

Longitudinal bundl
duct (inconstant) e

FPancreatic duct o T = - fa.
T o
Sphincter of BT SRR s gy T
hepatopancreatic
ampulla Section, level B
Sphincter of
hepatopancre atic

Majar ampulla
duodenal papilla

Hepatopancreatic
ampulla
[common
channel)

Viscera (Accessory Organs)
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Variations in Union of Bile and Pancreatic Ducts

[Common)
bile duct

Fancreatic
duct

Sphinctar of
ampulla

Short commoan
channel

Mo comman
channel

[Common)
bile duct

Fancreatic
duct

Cruodenal
wall

of ampulla

Long comman
channel

23
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Variations in Cystic Ducts

High union
with common
hepatic duct

Adherent to
common
hepatic duct

Low union
with common
hepatic duct

Posterior spiral
JININE common
hepatic duct on
left side

Anterior spiral
joining common
hepatic duct on
left sicle

Cystic duct
absent or
very shorl

Viscera (Accessory Organs)
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Variations in Accessory Hepatic Ducts

loining common

oining {(common}
hepatic duct j e I

laining bile duct

cystic duct

Joining
eallbladder

Two accessory
hepatic ducts

Viscera (Accessory Organs)
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Schematic Cross Section of Abdomen at T12

Transverse Section: Level of T12, Inferior to Xipheid

Mate 197 [ The

Pylorc canal

Stomach

Jejunum

Ristht colic (hepatic) flexure of colon T TRIPERC e T

Lascending o kel colic flexure)
Callbladder

Bilurcatiom of

Superior { 1st) part
coliac trunk

of ducdenum

Hepatoduodenal
ligamaent .
Desceending colon
{ebescerdimg froam el
coic fhexure)

Liver
Splesien

{Commdan)

ke duct Splenic arteny and vein

Proper
heratic

Posrtal triad arlery
Portal vein

Inferior vena cava

Leit suprarenal gland

Supernior pole of
lefn kiekniey

Lt cous of deaphragm

Right suprarenal gland Tharacicaoria
FPancoeas

Right orus of chiaphragm

)i 5ol

Viscera (Accessory Organs)



ABDOMEN

Pancreas In Situ

Head of Medk of
pancreas pancreas

Body of  Tail of
Inferior wena cava EEliSe trunic

pancreds  pancreas

Abdominal aorta
Hepatic portal wein

Stomach (eut)
Fartal triad Hepatic ateny proper

[Comman) bile duct

Spleen
Right free margin of lesser omentum

Suprarenal gland

Cuodenum

Right kidney
Cretroperitoneal)

Attachment

Letft
calic
[=plenic)
of transverse flexura
mesacalan
Right colic
(hepatic)
flexure
Transvarse
colan [out)
Transverse
calon [out)

Left kidney (retroperitoneal)
Attachment of
transwerse mesocalon

Splenic arteny

Inferior mesentericwvain

(retroperitoneal)
Middle colic arteny and wein

Jejunum {cut)

Superior mesenteric ateny and vein

Luodenojejunal flexure

S
Root of mesenteny (cut) P"

-/:lw

Uncinate process of pancreas

Viscera (Accessory Organs)
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Pancreas
Histology

Acini

Islets
(Langerhans)

Interlobular duct

Interlobular septum

Lowpovwer section of pancreas

Viscera (Accessory Organ)
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Pancreas

[Comman) bile duct (ductus choledachus)

Fancreatic notch

Fancreatic duct (firsung)

Aocessony pancreatic duet (Santerinil

7z

Viscera (Accessory Organs)
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Spleen: Superficial

Pusleri:_;r Gastrosplenic ligament Posterior

extremity exiremily
Superior border

Short b

gasiric

vessels Castric
IMpression
Renal

Impression b g : Hilum

Inferior
horder

Splenorenal
ilienorenal)
ligament

Splenic artery

Left gastro-omental
{gastroepiploic)
vessels

Splenic visin
Inferior

border

Colic impression

Anferior extremity
Diaphragmatic

Visceral surface surface ) _
Antenor extremity

/e

Viscera (Accessory Organs)
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Spleen: Cross Section

Serosa (visceral
peritoneum)

Fibrous
capsule

Splenic pulp

Splenic
trabeculae
Splenic vein
and artery

Viscera (Accessory Organs)
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Spleen in Situ

Short gastric vessels Diaphragm
in gastrosplenic ligament
Spleen
9th rib

Stomach (cut)

Suprarenal gland
Left kidney

Splenic artery and vein

Splenorenal (lienorenal) ligament Transverse colon

e
/o

Attachment of transverse mesocolon (cut) lail of pancreas N’W
;f )

Viscera (Accessory Organs)
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Arteries of Stomach, Liver and Spleen

Left gastric arteny

Right and left inferior phrenic ateries
Splenic arteny

Abdeminal-aerna Esophageal branch of left gastric arteny

Celiac trunk

Recurrent branch of left inferiar

Left hepatic arteny phrenic artery to esophagus

Right hepatic arteny

Shart gastric
arteries

o/

Cystic arteny
Cystic duct

Hepatic arteny
proper

(Comman) bile
duct

Hepatic portal
wein

Right gastric
arterny

Supraducdenal
arteny

'J-,;

Fosterior superiar
pancreaticeducdenal arteny

Splenic branches of
splenic arteny

Left gastro-omental M
fgastroepiplaic) ateny e

Gastroduodenal artery Crarsal pancreatic arteny

Common hepatic arteny

Right gastro-omental

Anteriorsuperior {qastroepiplaic) arteny

pancreaticoduodenal arteny

Visceral Vasculature Plate 504
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Arteries of Liver, Pancreas, Duodenum and Spleen

Intermediate hepatic ateny

Left hepatic arterny Right and left inferior phrenic
arteries (shown here from
Hepatic arteny proper Hepatic portal vein common stem)

Right hep atic artery Common hepatic

Celiac trunk
arteny

Cystic arteny Lt Abdominal aorta
gastric Shart
Gallbladder artery PR

arteries

Cystohepatic
triangle
(Calot)

Coyestic duct
Common hepatic duct

(Comman) bile duct

Right gastric arterny

Supraduodenal Left gastro-omental
artery (gastroepiploic) arbeny
astroduadenal Areny to tail of pancreas
arteny

zreater pancreatic arteny

Splenic arteny
Crorsal pancreatic arteny

Inferior pancreatic arteny

Anastomotic branch

Middle colic arteny (out)
Fosterior superiar

pancreaticoduodenal

Superior mesenteric arteny
arteny (phantom)

Inferior pancreaticoduodenal arterny
Anteriorsuperior

pancreaticoducdenal artery Fosteriar branch of inferior >
pancreaticoduodenal arteny (g
Right gastra-omental Anterior branch of inferiar . /:m
[gastroepiploic) arteny pancreaticoduodenal arteny
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Commaon origin of
celiac trunk and

superior mesenteric |

artery

Splenic and hepatic
arteries take origin
from superior
mesenteric

Variations in Celiac Trunk

F|icnomesenteric

trunk

Celiacomesenteric m::: E,?;-,ﬁ U / !
trunk from superior
mesenteric (note |
replaced left
hepatic artery
from left gastric)

g T e

Hepatolieno-
L mesenteric trunk

Replaced hepatic
artery lakes origin
from superior
mesenteric (note
inferior pancreat-
icoduodenal artery
from 1st jejunal)

Hepato-
mesenteric
trunk

/o

iﬂ:

Visceral Vasculature
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Replaced right hepatic
artery takes origin from
superior mesenteric;
inferior pancreatico-
duodenal and 1st
jejunal arteries from
replaced right hepatic

Accessory right hepatic
artery takes origin from
superior mesenteric;
inferior pancreatico-
duodenal arteries from

accessory right hepatic;

Isl jejunal artery
from anterior inferior
pancreaticoduodenal

Variations in Celiac Trunk

Incomplete

celiac trunk ¢ Accessory
—Hepatomesenteric right hepatic |
Nk artery takes || |
origin from
superior
mesenteric

— ! (gastro-omental)
IComplete celiac trunk  artery takes
v origin from
superior
! mesenteric
(Note accessory  (nOte accessory
lefl gastric artery  left hepatic

from lefl hepatic) artery from
left gastric)

Right gastroepiploic

Hepato-
mesenleric
trunk

el

Visceral Vasculature
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Celiac Arteriogram

Gastroduodenal artery

Proper hepatic artery i ﬁ"

CH Common hepatic artery
CT  Celiac trunk

G Left gastric artery

GD

H

RG  Right gastric artery
S Splenic artery
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Arteries of Duodenum and Head of Pancreas: Reflected to Left

{Common) bile duct
Gastroduadenal artery

Pasterior superior pancreaticoduodenal artery

Anterior superior pancreaticoduodenal artery
iphantom)

Superior mesenteric artery

Inferior pancreaticoduodenal artery

Posterior inferior

pancreaticoduodenal artery

Anterior inferior
pancreaticoduodenal artery
{partially in phantom)

Inferior vena cava ' TR R o
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Arteries of Duodenum and Head of Pancreas: Posterior View

Celiac trunk

Proper hepatic artery
Splenic artery ¢ / Common hepatic artery
Supraducdenal artery

Gastroduodenal artery
{partially in phantom)

Posterior superior
pancreaticoduodenal artery

(Common) hile duct

Right gastro-omental
{gastroepiploic) artery
{phantom, cut)
Crealer pancreatic arlery . :
Anterior superior
pancreaticoduadenal artery

Inferior
{phantom)

pancreatic artery
Anastomotic branch
Darsal *

pancreatic artery Posterior inferior

pancreaticoducdenal artery
Superior

mesentenc artery T
Anterior inferior pancreatico-
e duodenal artery (phantom)

pancreaticoduodenal artery

Posterior view

o
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Umbsilicus (rurmed (]

Right, middle (vartable), and beft hepatic aneries

Cyatic .

—
AFLEEY g - T ——

Infersor
phrenic
artery

Gastroduodenal artery
Caommon hepatic artery

Postenor superr
|:|.1|‘|rr|.*.j|iu.|du|:|-|‘ii—eﬂ.!| arbery

AynbiEriir Ssuperor
pancreaticoducdenal artery

Right gastric artery

Right gastro-omental
[astrowspiploic) artery

Inferior pancreaticodueodenal artery

Omental {epiploic) arteries

Omental (epiploic) artenal are

Accessory or replaced arteries

1. Right or comman hepatic

L. Left hepatic

3. Right hepatic

4. Cyslic

Anastomases of corresponding arleries

5, Inferiar phrenic/beft gasing &= left hepatic
., Right & len hepatic

|

=it

Internal thoracic arteries
Faly wherrn andd n’:-urn:l |:|.!¢||wq’![$. wilh adtisries
Shaort gasieic artenss

Intercostal
arleries

) 2

|'
| i

Leett
gastro-omental
(astroepiplodc)
artery

Leit gastnic
artiry

Celiac trunk
Splenic antery

Chorsal
pancreatic
arlery

Supenior
T e
ety

Inferior pancreatic
arbery

Cysii

Right
gastric

Giastroduodenal
Effects of hepatic l A, Zome of relative safety

. B. Fone of questionable effects
artery obslruction C. Zone of inevilable infarction

Visceral Vasculature

Arterial Variations and Collateral Supply of Liver and Gallbladder

fied
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Arteries of Small Intestine

Common hepatic arteny Right and left inferior phrenic ateries

Right gastric arteny

Left gastric arteny

Supraduadenal arteny

Celiac trunk

Splenic arteny and vein
zastroduodenal arteny
Fasterior superiar

Short gastric arteries
pancreaticoduadenal arteny

Crorzal pancreatic arteny
Right gastra-omental

Inferior pancreatic arteny
[gastroepiploic) artteny
Anteri . Superior mesentaric
nterior superior aterv and vein
pancreaticoducdenal arteny i
Common inferiar

Left gastro-omental
pancreaticoduodenal artery (gastroepiploic) artery
Fasteriar inferiar ) Middle calic
pancreaticoduodenal arteny 1 1 - - 4 " arteny [cut)
Anterior inferior g —— 1
pancreaticoducdenal arterny :

Anastomaosis (inferior
pancreaticoduodenal to
1=t jejunal arteny)

Right caolic
arteny

lleacolic
arterny

Colic branch of
ileocalic arteny

lleal branch of
ileacolic arteny

Superior
mesenteric arteny

Anterior
cecal arteny

Fasteriar
cecal artery

Appendicular
arteny

Jejunal and ileal fintestinal) arteries

Anastomotic loops (arcades)

Straight arteries (arteriae rectas)

Ve
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Arteries of Large Intestine

Middle colic arteny Superior mesenteric arteny
harginal

Straight arteries Transverse arteny
[arteriae rectas) mesacolan

1st jejunal arteny

Jejunal and ileal

Inferior pancreaticoduodenal fintestinal) arteries

arteries (common portion)

harginal arte
Fasteriar inferiar : i

pancreaticoduodenal arterny Inferiar
mesenteric
Anterior inferiar arteny

ticoduod I art
pancreaticoduodenal artery Left calic arteny

Azcending branch of left
calic arteny

harginal arteny

Right colic

Descending branch of left
arteny

calic arterny

lleacalic Mrtarginal
arterny arteny
Colic branch of Signju:-id
ileocolic arteny arteries
lleal branch of Sigmoid
ileocalic arteny mesacolon

Marginal
arteny

Anterior
cecal arteny

Faosterior
cecal arteny

Appendicular
arteny

Internal iliac arteny
Straight
arteries
[arteriae
rectae)

Obturator arteny

Median zacral arteny
(from abdominal aorta)

. . Superior rectal arterny
Superiorwesical arteny (from

patent part of umbilical arten) Rectosigmoid arteries

Bifurcation of
superiar rectal arteny W
Internal pudendal artany ,ﬂi

in pudendal canal (fdcock) \ /:m

Inferior wesical arteny

Middle rectal artery

Branch of superiar rectal arteny Inferior ractal arteny
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Variations in Colic Arteries

Middle

colic artery i
! Superior

mesenteric
Right artery
colic

artery

lleocolic
artery

Common trunk for
right colic and middle
colic arteries

Visceral Vasculature Plate 514



ABDOMEN

Variations in Colic Arteries

B

'Q
WA

!uim,,
(7

. :Iﬁ‘ =
T N

Right colic .

artery &/

([

’

e

, .,_'_'i:_ i

3B ERIRTES

Ieans

e

lleocolic
artery

Common trunk for
right colic and
ileocolic arteries

1
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Variations in Colic Arteries

Large branch
from left

Middle colic
colic artery

artery absent

Right
colic
artery

h \
TR

lleocolic
artery

=1 - PR o

’lﬂl‘ :
“EE -0

T\ )
B T

e g Y W

Absence of middle colic
artery replaced by large
branch from left colic
artery
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Variations in Colic Arteries

: “-E_;, e W

o
: ,é’g quitijs=ngh AP artery

( y ‘.'

Right colic
artery absent

Ao

lleocolic
artery

LA e &

'I;ﬂ:::l_ali

A]
s

Absence of right
colic artery
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Variations in Colic Arteries

Arc of Riolan

Middle colic

artery Superior

mesenteric artery

Inferior mesenteric
artery

Right colic
artery

lleocolic I;ttér(;uhc

artery

Arc of Riolan between
middle colic and
left colic arteries

14
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Veins of Stomach, Duodenum, and Pancreas

Hepatic weins
Inferiorwena cava

Hepatic portal wvein

Left gastric wvein and esophageal tributany
FPasterior superiar i

pancreaticoduodenal wein
Short gastric weins

Right gastric vein
Frepyloric wein

Anteriorsuperior
pancreaticoducdenal
wein

tight gastro-omental

Left gastro-omental
‘gastroepiploicivein

[gastroepiploic) wein

Fuosteriar inferiaor
ancreaticoduodenal
wain

Anterior inferiar
pancreaticoduodenal
wein

Middle calicwein (out)

Superior mesenteric vein

Zu

ZTI-M
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Veins of Stomach, Duodenum, and Pancreas

Hepatic portal wein Right gastricwein Lett gastric wein

Splenicwein

Fostarior superior Short gastric weins

pancreaticoducdenal vein

Superior mesenteric vein

WVein of
tail of pancreas

Right gastro-omental
[gastroepiploic wein

Left gastro-omental
Anterior superior (gastroepiploic)vein
pancreaticoducdenal vein

[reat) pancreatic vein

Tributary from transverse colon . . .
Inferior mesenteric wain

Anterior inferior pancreaticoduodenal vein

FPaosterior inferior pancreaticoduodenal vein

hliddle calic vein (eut)

o

37
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Veins of Small Intestine
Transverse Colon Cut

Hepatic portal vein

Left gastric wein
Splenicwein

Superior mesenteric vein

Right gastric vein

Jejunal and ileal {intestinal) veins

hiddle colicwein
Anastomotic loops

Straight veins (venae rectae)

Right colic wein

Heacalicwein

14
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Veins of Small Intestine
Transverse Colon Elevated

Transverse colon (elevated)

Superior mesenteric ateny and wvein
Transverse mesacolon

Jejunal and ileal {intestinal) vassels

Felations of superior
mesentericwein and arteny
in root of mesenteny

2\
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Veins of Small and Large Intestine

Left gastric wein

Hepatic partal wein

Shart gastric veins
Right gastric vein (cut)
Splenicwein

Fosterior superiar

pancreaticoduodenal wein [Freat) pancreatic vein

Frepyloric wein Left gastro-omental

[gastroepiploic)wein

Superior mesenteric vein . i .
(Drarsal ar superior) pancre atic vein

Right gastro-omental

(gaztroepiploic) wein Inferiar mesentaric vein

Anteriorsuperiar
pancreaticoducdenal wein

Jejunal and ileal
lintestinal) veins

Tributany from calon {out) Left ool .
eft calicwein

Fosterior inferior

pancre aticoducdenal wein Left testicular (owarian)

e . wessals
Anterior inferior

pancreaticoduadenal wein i . .
Inferior mesenteric vain

Middle calic wein (ocut)

Right calic wein Sigmoid weins

Neocolicweain

hedian sacral vein
Anterior cecal vein

Fosterior cecal wein Superior rectal vein

Appendicular wvein

Right testicular
[owarian) wessels

Recozsigmaoid vein

External iliac vessels Tributaries of left and

-, ; right superiar rectal
Internal iliac vein g P

Superior gluteal wein Ferimuscular rectal venous plexus

Obturator wein Left middle rectal vein

Right inferior glute al wein
Left internal pudendal vein

in pudendal canal (Adcock)

External rectal wenous plexus .
w’

R YN

Right internal pudendal wein

Right wesical, prostatic and deferential
(wesical, uterine and waginallwveins

Right middle rectal vein

Right inferior rectal wein
(to internal pudendal vein)

Visceral Vasculature Plate 523
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Hepatic Portal Vein Tributaries
Portocaval Anastomoses

Esophageal veins
- Blaad from superior mesentaric wein

Blaoad from splenic, gastric
and inferiar mesenteric weins

- Mizture of abowe o
- Cawal tributaries

Left gastric vein

Falciform ligament and Umbilicus
round ligament of liver

Faraumbilical weins

Right gastric wein

Shart gastric veins

Hepatic portal wein

Left gastre-omental

Fosterior superiar
(gastroepiploic) vein

pancreaticoducdenal wveins

Anterior superior
pancreaticoducdenal veins

Splenic wein

Superior mesenteric vein

Fostarior inferiar
pancre aticoducdenal veins .
Right gastro-omental
[gastroepiploic) vein

Anterior inferior

pancreaticoducdenal veins
Inferior mesenteric vein

Left colicwein

Middle colic wein
Sigmoid and rectosigmoid veins

Right colic wein

Heacolicwein

Anterior
Left and right superior rectal weins

cecal veins

Fuosterior
cacal veins

Appendicular wein
Middle rectal weins

Lewator ani muscle
w?
Faortecawal anastomoses /
Inferior rectal weins ' o lEN

1 Esophageal 2 Paraumbilical
23 Rectal 4 Retroperitoneal
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Cystic vein

Hepatic
portal vein

1.09 cm .
Y

Posterior superior
pancreaticoduodenal vein

Superior mesenteric vein

Right gastro-omental
(gastroepiploic) vein

Inferior pancreatico-
duodenal veins

Middle colic vein
Right colic vein

lleocolic vein

| \

Hepatic Portal Vein

e

Short

/ Esophageal vein gagtric
Right LA veins
gastric ( \ Left gastric

vein | vein

[ — )

0.45 cm |

Splenic
vein

™, J

Pancreatic veins

Left gastro-omental
(gastroepiploic) vein

L™ Inferior mesenteric vein

1 Left calic vein

Jejunal and ileal
(intestinal) veins

14
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Variations of Hepatic Portal Vein

Inferior mesenteric
vein may enter
junction of splenic
and superior
mesenteric veins

Hepatic

portal vein Splenic vein

Superior . Inferior
mesenteric mesenteric
vein vein

Left gastric vein may
enter splenic vein

(24% of cases)
Right gastric vein
] _ Splenic vein
Hepatic Y i#— Left gastric vein
portal - i ot

Inferior mesenteric vein
may enter superior
mesenteric vein

Hepatic High intestinal veins
portal Splenic vein
vein

Superior

mesenteric : ) .
vein L& mesenterc ven

Left gastric vein

often enters junction
of splenic and superior
mesenteric veins

Hepatic
portal
vein

Left gastric vein

Superior
mesenteric
vein

ol
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Lymph Vessels and Nodes of Stomach

Celiac nodes

Modes around cardia

Left gastric nodes

Hepatic
nodes

Right superiar
pancreatic node

Suprapylaric
nodes

Splenic
nodes

Subpyloric
nodes Lett gastro-
omental

fgastroepiploic)

Right gastro-omental
[gastroepiploici nodes
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Lymph Vessels and Nodes of Stomach
Stomach Reflected

Zones and pathways of gastric
lymph drainage (zones not
sharply demarcated)

Ta cisterna chyli E %" i
/é' i

Left gastric nodes

Modes around
cardia

Left gastro-omental
(gastroepiploic)
node

Splenic
nodes

Right gastro-omental (gastroepipleic) nodes

Left superior pancreatic

Suprapylaric, retropylaric and nodas

subpyloric nodes
Celiac nodes

Right superior pancreatic node Superior mesentaric nodes

i;ﬂ’-

Ve
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Lymph Vessels and Nodes of Pancreas
Anterior View

Left gastric nodes

Hepatic nodes

Pylaric Splenic nodes

nodes

Superior pancreatic nodes
Celiac nodes

Superior mesenteric nodes
{eentral superior group)

Y

Fancreaticoduodenal nades
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ABDOMEN

Lymph Vessels and Nodes of Pancreas
Posterior View

Cystic node (Calof)

Hepatic portal vein

Celiac nodes

Hepatic nodes
around bile ducts
and hepatic
arteny praper

Superior pancreatic nodes

Splenicwein

Inferior mesentaric vein

Superior mesenteric
artery and wein Fancreaticoduodenal

nodes

Superior mesanteric nodes
[central superior graupl
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Lymph Vessels and Nodes of Small Intestine

Right lymph atic trunk i { ! : 2 F Thoracic duct

Superior mesenteric nodes
[central superior group)

Tharacic duct
Cisterna chyli

Intestinal
lymph atic

Superior
trunk P

meszenteric
nodes
[juxtaintestinal

Right and aroup)

left lumbar
lymph atic
trunks
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Lymph Vessels and Nodes of Large Intestine

Epicolic nodes

Faracolic nodes

Middle colic nodes Faracolic nodes

Inferior mesentaric nodes

Superior mesenteric nodes

central superior grou
¢ . group) Left colic nodes

Right colic nodes FPregoric nodes

Sigmoid nodes
leacolic nodes

Faracolic nodes

Frececal nodes
Superior rectal nodes

Appendicular nodes

£\
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Lymph Vessels and Nodes of Large Intestine

Inferior mesentaric nodes

Common iliac nodes

Left colic nodes

Internal iliac nodes
Freaortic nodes

Superior rectal nodes

External iliac nodes

hliddle rectal nodes

Superficial inguinal nodes

Perineal lymph wessels hfiddle rectal nodes

{drain largely to inguinal nodes)

o
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Autonomic Nerves and Ganglia of Abdomen

Right sympathetic trunk

Thoracic duct
Kight wresater
and lesser thoracic
splanchnig

MEryvEs

Right prhremie nemnve

Insferior phrenie
arteries and plesuses

Right greater
and lesser thoraci

splanchnic
NEVEs

Right suprarenal
plexus

Right acrtico-
renal ganglion

Right least thoracic
splanchnic nerve

Right renal
artery and plexus

Kight
sympathetic irunk

White and zray
P COMEMImeCAnies

Cisterna chyli
Cray rmus COmmuUnicans

ird lumbar ganglion
af sympathetc trunk

2nd and 3rd lumbar
splanchmc nerves

Right ureter and plexus

Right testicular [ovarian)
arlery and plexus

Ath lumbar splanchaic nemve

Ist sacral ganglion
ol sy |'|||,:-.'|!h|'=|||, irunk

Ciray rami communicantes

Innervation

Anteriorn,
Posterior
vagal runks

Ledl gastric artery
and plexus

Celiac ganglia

Leifi arealer tharacic
splanchmc nerve

Ledt lesser thoracic
splanchnic nerve

Splenic artery
and plexus

Common hepatic
artery and plexus

Superior mesontoeric
ganglion and plexus

Left aoricorenal
ganglion

Left sympathetic
trunk

Inlermesenler
faarhd | |:|:~~:u\

Inisrior mesenleri
ganglion

Ledt colic artern
anil plexus

Inferior mesenteric
ATy .-|11ri FII!,"'\I,I‘\_-

Lt common iliag
artery and plexus

Supeerior reCial
artery and plexus

Superior hvpogastric
plexus

Intermal and external
iliac arteries and
plexuses

Kight and beit
h'\'s“'lj.'\_il‘\-trll.' neryes
1o inferior hypos
gastric (pehvic) pexus
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Nerves of Stomach and Duodenum

Right and left inferior phrenic arteries and plexuses Hepatic branch of anteriar wagal trunk

Anterior and posterior layers of leszer omentum Anterior vagal trunk

Branch fram hepatic plexus to
cardia via lesser omentum

Celiac branch of posterior wvagal trunk

Celiac branch of anteriorwvagal trunk
Right greatersplanchnic nerne

Left gastric artery and plexus

Wagal branch fram hepatic
plexus to pylaoric part of
stomach

Hepatic plexus

Right gastric artery and plexus

Anterior gastric
branch of anterior
wagal trunk

Left greater splanchnic nenre
Left lesser splanchnic nene
Splenic artery and plaxus

Celiac ganglia and plexus

Flexus on gastro-omental
[gastroepiploic) arteries

Superior mesenteric ateny and plexus

Flexus an inferior pancreaticoducdenal arteny
Flexus on first jejunal arteny

Flexus on anterior superior and anterior
inferior pancreaticodunodenal arteries

[posterior pancreaticoducdenal arnteries
and plexuses not visible in this wiaw)
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Nerves of Stomach and Duodenum

Plexus on gastro-omental

Posterior gasiric branch of posterior vagal trunk
(gastroepiphoi) arleries

Hepatic branch of antenor vagal trunk via lesser omentum
Hepantic prlexus

Branch from hepatic plexus 10 candia via lesser omentum

Right masiric
artery and
plexus

Right infenior phrenic artery and plexus
Posterior vagal trunk

Cefiac branch of posterior vagal trunk
Celiac branch of anterior vagal trunk

Ledt gastric artery and plexus

Left inferior phrenic artery and plesus

Celiac ganglia and plexus

Greater, lesser, and least
thoracic splanchnic nerves

Aorticorenal ganglia

Splenic artery and plexus

Greater,
Lessaer,
Least
thoracic
splanchnic
e rviEs

View
with
stomach
reflected
cephalad

Plexus on
SEROF SUFHETr
and anterior inferior
PAnCICatico:
duodenal arteries

Plexus an gastrodundenal artery

Plesus on pu-ﬂq;r_iur SUpETion .I"?.
and posterior inferior /
prancreaticodusdenal artenies . SIEN

Superior mesenteric ganglion and plexus
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Nerves of Stomach and Duodenum

Phrenic ganglion

Branch from right inferior phrenic
plexus to cardia of stomach

Right and left inferior phrenic
arteries and plexuses

Anterior vagal trunk

Posterior vagal trunk

Celiac branches
of anterior

and posterior
vagal trunks

Right greater,
lesser, and

least thoracic
splanchnic nerves |
Left gastric

Celiac ganglia artery and plexus

. . . N A . Left greater, lesser,
Right aortico- e o and least thoracic
renal ganglion - . splanchnic nerves

Left aorticorenal ganglion

ae_ﬂ”-?

il

Superior mesenteric ganglion and plexus
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Innervation of Stomach and Duodenum
Schema

Left Gith thoracic ganglion
of sympathetic trunk

Right Gth thoracic ganglion
of sympathetic trunk

. . Ezophageal plexus
Tth right intercostal nence

G313y rAmMus GOMMUnicans :
¥ Left greater splanchnic nenre

White ramus communicans
Aartic plexus

Spinal sensony (dorsal root) ganglion

Left Sth tharacic ganglion

Anterior fwentral) root of sympathetic trunk

of spinal nenre
Fuosterior wagal trunk

Right greater zplanchnic nene and celiac branch

Anterior wagal trunk and celiac

Right lesser splanchnic nene branch of vagus nere (%)

Celiac ganglia Left gastric arteny

Least splanchnic nerve {inconstant) Celiac trunk
Caommon hepatic arteany Splenic arteny

Shart gastric arteries

gl

Left, gastre-omental
[gastroepiploic) arteny

Hepatic ateny proper

Superior mesenteric ganglion

Aaricorenal ganglia

Right gastric arteny

Right renal arterny

Fastroduodenal arteny

Fosterior and anterior superior

pancreaticoducdenal arteries Sympathetic fibers

Fresynaptic
_ _ Fosteynaptic ======
Superior mesenteric artery Farasympathetic fibers
F ti
Fosterior and anterior inferior prnlmsﬁ::;plt?c

pancreaticoduodenal arteries Right gastro-omental Afferant fibers

[gastroepiploic) arteny
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Nerves of Small Intestine

Recurrent branch of left inferior phrenic
artery and plexus to esophagus

Anteriorvagal trunk
Fuosterior wagal trunk
Hepatic branch of anterior
wagal trunk (zourses in lesser

omentum, remowved here)

Celiac branches of anterior
and posterior vagal trunks

Inferior phrenic ateries and plexuses
Left gastric artery and plexus
Hepatic plexus

reatersplanchnic nenes

Right gastric artery and plexus (cut)
Celiac ganglia and plexus
Gastroduadenal artery and plexus
Lessersplanchnic nernves

Least splanchnic nernes
Aarticorenal ganglia

Superior mesenteric ganglion
Intermesenteric {aortic) plexus

Inferior pancreaticoducdenal
arteries and plexuses

Superior mesenteric artery and plexus
Middle colic artery and plexus (cut)
Right colic artery and plexus

lleacolic artery and plexus

Superior mesenteric
artery and plexus

Feritoneum [cut edge)
Mesanteric branches
Mesoappendix (contains

appendicular artery and
nenre plexus)

Fr

 § i
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Nerves of Large Intestine

Anterior wagal trunk and hepatic branch Marginal artery and plexus

Fasteriorwagal trunk Esaphagus

Celiac branches of anterior and posterior wagal trunks Left inferior phrenic
arteny and plexus

Right inferior phrenic afteny and plexus
Left gastric arterny
Right greatersplanchnic nene and plexus

Caliac ganglia and plexus Left greater splanchnic nenve

Right leszer and Left suprarenal plexus
least splanchnic nenres
Left lesser and least
splanchnic nenes
Right aoficorenal ganglion
Left aoticarenal ganglian
Superior mesenteric ganglion Left renal arteny and plasxus
1=t left lumbar

Middle calic splanchnic nene
artery and plexus

Left lumbar

sympathetic trunk

Inferior pancreaticoduaden al
arteries and plexuses Intermesenteric

[aoric) plexus

Right colic

Left colic arte
arteny and plexus v

and plexus

Inferior mesentaric
ganglion, arteny
and plexus

HNeocolic artery and plexus

Cecal and appendicular
arteries and plexuses

Sigmoid arteries
and plexuses

Superior hypogastric
Rightintarnal iliac artery plexus

and plexus (cut)

Superiar rectal
Sacral sympathetic trunk artery and plexus

Right sacral plexus Right and left

brypog astric

FPelvicsplanchnic nenes nenres

Middle rectal atery and plexus
Rectosigmoid

artery and

plexus W

enres from inferiar hypogastric (pehric) /'ﬁ
plexuses ta sigmoid colan, descending ' = lEN
Urinary bladder colon and left colic (splenic) flexurs

Right inferior hypogastric (pelic) plexus

Wesical plexus

Rectal plexus
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White Rami Communicantes
Left Side of Schema

T T e sy

i _...._—.-----.___r-\.
Thalamus . =

e _— |
p. :;_)‘\M "i £ ?\.‘ Sympathetic efferents

Farasympathetic efferants

' -
_-* .r i"'# ] Samatic efferents
'1. }:" 2 _:.-' . :}r/:' Afferents and CHS connections
w,-ﬂb""""‘ i -.:_ - Hypothalamus Indefinite paths oo
’ > '-‘ (red = sympathetic part “Abdominopelvicsplanchnic nenres
blue = parasympathetic part)
- o [ =
= \ 3 Greatersplanchnic nene®
F'u:usteriu:ur(u:lu:urs.alj< T | = Sympathetic trunk
) Abdaminal aarta
nucleus of vagus nerve < White ramus communicans Celias ganalia
Fray ramus communicans gang
Myelencaphalan » \ Wagus nene (’Y‘j.\_ : Cealiac trunk
(medulla ablangatal = : —
Spinal senzony . " ' 118 ¥
{darzal raot) ganglion . . r?“ % 1
o L —
hT@\.‘ - R = - o Least splanchnic nenre®
b Q S = ~ ’?'E “i Leszer zplanchnic nana®
= HH“‘*’- Y S ! . Superior mesenteric ganglion
TO | = R =
-y
P4
T4 & — -— - Aoricorenal ganglion
i - i : Intermesenteric
T2 —_— o [aoric) plexus
Thoracolumbar = e Inferior mesenteric
spinal cord L1 - - — e Y ganglion
" T
il b
L-2 i T — {_ - . =
L3 ; | H f— Lumbar | Superior hypogastric plexus
splanchnic
La B | “ .‘Jl""‘"--...- nenes
o
- ol - \ 9
a1 | " ..LJ — Hypogastric nennes
. .r‘/ l— Sacral
oo . i ) — splanchnic Inferiar hypogastric
] Sawcral [ N i nenrest (pehic) plexus
spinal cord e 4 A
53 [\\ — -
i JJ
" 54
g L= ¢

Fudendal nenre

— = \ Felvicsplanchnic nends
R YA i "::,-———-H""""
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Innervation of Small and Large Intestines
Right Side of Schema

Symp athetic efferents

Farasympathetic efferents
Somatic efferants
Afferents and CHS connections

Indefinite paths T e

T12, L1

Superior mesenteric
T2

anterny and plexus
T ‘

Inferior mesenteric and left colic
arteries and plexuses

Chief segmental sources of
sympathetic fibers innervating
different regions of intestinal tract
are indicated. Mumerous afferent
fibers are caried centripetally
through approximately the same

sympathetic splanchnic nenres that [~
transmit presynaptic fibars.
Superior rectal artery and nernves
Rectal plexus o Lewvator ani muscle
Inferior anal (rectall nerve o External anal
sphinctar muscle
F- o
e /
| e . o BN
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Autonomic Reflex Pathways: Schema

Syimathetic trunk Speinal Duorsal iposterort reot Thoracic part
SENSOrY o spinal cord
(clarsal

Intermediolateral
cell goluymn

rodat]
ganglion

/4-—-:.3-

Cianglion of
sympaithetic rrunk

Spimal perve
o wessels anid

glands of skin — '""‘-\ T l'

Ventral fanterior) root

Meningeal Branch to spinal
meninges and spinal pervascular
plexuses (usually arises from
spinal nerve)

Stretch
White ramus ¢ommunicans iddistenticn)

Liray raamus communicans J’l.bdl:lﬂ]iﬁl’.l{.‘n‘.'h'i:

tareater, lesser,
andl least) tharacie
splanchnic nenves

Cutniglion of
svimpathetic trunk

Vagus

ganglion

Erutesric
plexuses
ol g

Ganglion of
sympthetic frunk

ﬁt'uFu:ril::r
[ e | TR TR

ganglion ‘l'

7l

Sympathetic ; Preganglionic
fi

Postganglionic == ==«

Parasympathetic | Preganglionic ———  Afferent fibers
fibers

Postganglionic ==—--
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Intrinsic Autonomic Plexuses of Intestine: Schema

Peritoneal
Lyeers of
mesentery

Branch of
straight
ey
{arteviag rectae)
1o intesting and
ACCOMPANYING
FETEes

Subserous plexus

Longituckinal intramusse ubar |:'|||':ws-

Myenteric | Auerbach’s) plesus

Circular imramuscular plexus

Submucous ( Meissner’'s) plexus

Periglanchular plexus

.- Viscoral peritoneum (serosal
Subserous connective tssue

Langitudinal muscle

Intermuscular stroma
Circular muscle
Submuecosa
Submucosal glands
Muscularis mugosee

Mucosa and intestingl glaneds

/o

Mate: Intestinal wall is shown
miuch thicker than in actuality.
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Common Areas of Referred Pain in Biliary Disease
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Innervation of Liver and Biliary Tract
Schema

. Sympathetic trunk

Sympathetic fibers
Fresynaptic
Fosteynaptic - oo

Farasympathetic fibers
Fresynaptic
Fostsynaptic - ===

Adfferent fibers

- Spinal sensony (darsal raot) ganglion

- Thoracic part of spinal cord

— Left greatersplanchnic nene

Right greater splanchnic nene

Fosteriar wagal trunk — Anteriorwagal trunk

Right phrenic nerre to diaphragmaatic
part of parietal (and visceral) peritoneum

Hepatic branch of anterior wvagal trunk

Diaphragm

FPhreniz ganglion
Celiac ganglia
Common hepatic ateny

Splenic arterny

Anterior hepatic plexus

Fosterior hepatic pl
osterior hepatic plexus Aorta

Fastroduodenal artery and plexus

Sphincter of hepatopancreatic ampulla

s

Xy
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Innervation of Liver
Nerve Fibers Around Fine Branch of Hepatic Artery

2\
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Common Areas of Pancreatic Pain

Innervation Plate 548



ABDOMEN

Innervation of Pancreas
Schema

¥

—— Spinal senzony (dorsal raot) ganglion

e P
h

E.
W

—— Left thetic trunk
Right sympathetic trunk T6 *_': 1 SESHIPSC SRS EE0
L
4 . —— Tharacic part of spinal cord
T7 e —— I

\

P Left greatersplanchnic nerve
Right greater splanchnic nere —

/s 8,

. 116
1

/]

)

—  Anteriorvagal trunk

\)

S 5
A1 )

Fasteriorwagal trunk e

—
o

)
11

Celiac ganglia
Sywmpathetic fibers

Fresynaptic ——e
Fostsynaptic o o o e e
Parasympathetic fibars Splenic
arteny

Fresynaptic e
Fostsynaptic - - - - ===
Afferent fiberr  —————

Celiac trunk

Superior mesenteric ganglion

ol

Superior mesenteric artery and plexus
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Schema of Intrinsic Nerve Supply of Pancreas

Sympathetic fibers

F resyna |:lt| =] e,

PDSE!,I'I'IEFI‘HG ——— -
Farasympathetic fibers
Fresynaptic

Postsynaptic o s s - ——

2l
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Kidneys in Situ: Anterior View

1

Esophagus

Diaphragm

Hiihesurrsrerni Left suprarenal gland
gland

T
I ]

Celiac trunk

+ e ST P

Right kidnoey Left kidney

]
)

Left renal artery

Right renal
and vein

artery and vein

= g AT

P

Superior mesenleric
artery (cut)

r—

Right subcostal nerve

w7

e g -.f.--'--;""‘-!

Transversus
ahdominis muscle Subcostal nerve

Cruadratus Abdominal acrta

lumbrorum muscle

B T

lliohvpogastric nerve

T

P et g

liac rest
lioinguinal nerve

] I, N i

Psoas major muscle
Lateral femaoral

lliacus muscle cutaneous nerve

Biahtimiien Genitofemoral nerve
Left testicular

Right comman
{ovarian) artery and vein

liac artery

Inferior mesenteric

Right external
artery {cut)

iliac artery:

Right internal Peritoneum (cuf)

iliac artery

Sigmaoid mesacolon icut)

Urinary bladder B
ectum

e

iﬁ"ﬁ
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Kidneys in Situ: Anterior Relation of Kidneys

Lsophagus
Castrophrenic ligament

Inferiar vena cava

Left suprarenal gland
Area for bare I :
area of liver

Right
suprarenal gland

Splenorenal ligament

Area for stomach

Peritoneum Area for spleen

|Cert]
A Tor v Tail of pancreas

Duodenum Transverse mesocolon

Peritoneum
{curt)

Area for small intesline

Arex forcilion Area for descending colon

Area for
small intestine

« Bl

i»f’ﬁ
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Latissimus
darsi muscle

Serratus posierior
inferior muscle

External
obligue muscle

Aponeurosis of
Iransversus
abdominis muscle

Internal
abligue muscle

Thoracolumbar fascia
(postenior laverk

lliac crest
Erector spinae muscle

Cluteal aponeurosis
{over gluteus medius
miscle)

Gluteus maximus
miuscle

Kidneys in Situ: Posterior Views

Kidneys and Suprarenal Glands

Pleura (costo-
diaphragmatic recess)

Lumbocostal ligament

Quadratus lumbiorum
muscle (cut)

Diaphragm
Subcostal nerve
Right kidney
Ascending colon

Transversus
abdominis muscle

liohypogastric nerve
llivinguinal nerve

Quadratus lumborum
muscle (cut)

Psoas major muscle

liolumbar ligament

Fi

/o
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Kidneys in Situ: Posterior Relations of Kidneys

Inferior vena cava

Projection of 11th rib

Area for diaphragm Area for diaphragm

Projection of 12th rib

Projection of 12th rib

Area for aponeurasis
of transversus
abdominis muscle

Area for aponeurosis
of transversus
abdominis muscle

Area for guadratus

Area far quadratus
lumborum musele

lumbaorum muscle

Area for psoas
major muscle

Area for
psoas major muscle

e

,f"&;
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Schematic Cross Section of Abdomen at T12

Liver Lirsza alba
Falcigoem ligament
Superior epigastric vessels Rectus absdominis muscle
Lesser amenium
Transviersalis fascia
FamcLal pentomseum

Leit gastric artery and vein

Visceral peritonewm of ves

Proper bepatic artery

[hiturcatni : Tih costal cartilage
Comemeon hepatic duct ST, . : Extiernal

Caliblachder = > X - ! abligue muscle

Cystee duct ; ‘. = B . Diaphragm
Hegmiin 'y ' 207 - Stowmach
|m|r.|.l wiHn ; :
i b
1|i.’||}|'|r.l:-
LR
reCEns
pleural

Cavily j

Gunstrosplenic
ligament and
short gastric
wessily

Spleen

Plawta
Indigr=
Carstad
vessrls
| \
ey .
Chawental W
epiplobc] \
toramen
ol Winslow)
Comman
|1|:'|."\||||1 Arlery
Iretreppenianeal | Imercostal
sl
Hepatorenal recess musc et
[Maorison’s poudh) : ;
Splenorenal IIR.‘:I‘IK"I]:
Irlerior vena cava wwith H[J'I'III( wsscls
Omental bursa (lesser sac) Farictal pegitonecum
Right symypathetic trunk :::1;::;:‘;3!;]\:.:1:
al bu
Kight crus of diaphragm
Adygos viein Lesdt kickmey
Thoracic duct Ledt suprarenal gland
Anterior longituckinal igament M‘
Cellac ganglia A " Latissimuss clorsi muscie /""'
inCostalis
Abdaminal aorta Longissimus / Erector spinae L] o BN
Bocly cof T12 wesrtshra Spinalis musche
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Renal Artery and Vein In Situ

Infarior vena cava Ezophagus

Left inferior phrenic wvein

Right and left inferior phrenic ateries

. Left superior suprarenal arteries
Celiac trunk

Left middle suprarenal arterny
Right superiorsupraranal arteries

Left suprarenal wein
Right middle suprarenal arteny
Left infariar suprarenal arterny
Right suprarenal wein

Right inferior suprarenal arteny

Ureteric branch of left renal arteny

Left renal atery and wein

Ureteric branch of right renal arteny Left testicular (ovarian) atteny and vein

Right renal artery and vein Left 2nd lumbarvein and communication

to ascending lumbar wein
Right testicular {ovarian) artery and wein M
Inferior vena cava Infarior mesanteric artany /,ﬂ'
' = EN
Abdominal aorta Superior mesenteric arteny (cut)

Kidneys and Suprarenal Glands
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Variations in Renal Artery

Proximal
subdivision
of renal
artery

A Low accessory right renal
artery may pass anterior to inferior
vena cava instead of posterior to it

B Inferior phrenic artery with
superior suprarenal arteries may arise
from renal artery (middle suprarenal
artery absent)

/o
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Variations in Renal Vein

Double left renal
vein may form
ring around
abdominal aorta

Multiple renal veins

Persistent left
inferior vena cava
may join left renal vein

£\
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Anterior Surface of Right Kidney

Superior pole

Lateral barder

Fibrous capsule (cut and peeled badd

Medial barder

Hilum

Renal artery

Renal vein

Fenal pelvis

Medial barder

Inferior pole Uratar

Stellate veins visible through capsule

i'ﬁ

2
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Right Kidney Sectioned in Several Planes

Fibrous capsule

Cartex

Minor calices

Blood vessels entering

| h
Medulla (pyramids) renal paranchyma

Renal sinus

Renal papilla

Major calices

Fenal column (Bertin}

Fenal pelvis

Ureter

Minar calices

Base of pyramid Fatin renal sinus
ﬁ 4
.

Kidneys and Suprarenal Glands
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Suprarenal Gland and Lobulated Kidney of Infant

£\
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Intrarenal Arteries
Frontal Section of Left Kidney - Anterior View

Superiorfapicallsegmental arterny

Intarlobar arteries
Anterior superior segmental arteny

Capsular and
perirenal branches

Inferior suprarenal arterny

Anterior branch

of renal arteny
Arcuate arteries

i

Fenal arterny

Fosterior branch of renal arterny
[posterior segmental arteny

Cartical radiate
finterlobular atteries

Felvic and ureteric branches

[Capsular perforating radiate arterny

Anterior inferior segmental ateny

Fasterior segmental arteries

Inferior segmental arterny

Kidneys and Suprarenal Glands
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Vascular Renal Segments

Superior

Anterior
superior

Fuosteriar

Anterior
inferiar

Inferiar

Anterior suface of left kidney Fosterior suface of left kidney

iﬂ-g
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Nephron and Collecting Tubule: Schema

Fikwrimes C .'|||hu|1--._._|_____‘_:“-_
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Adterent and efferent
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et
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Neck
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Thick segment of
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Blood Vessels in Parenchyma of Kidney: Schema
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Schematic Cross Section of Abdomen at T12 - L1

Transverse Section: Level of T12-L1 Intervertebral Disc

Hale 338 |——— _11_ THE-LY

Superior mesentenc vein (hecoming portal vein) Coliac trunk

Splenic viein
Fancreas {head

Transvorse colon
Transverse colon

|junm

Ascending colon
iright colic fexure)

External ohligue muscle
(Common) bile duct

Deseending colon

Descendding (2nd)
peart oof duncdenum

Ledt suprarenal wland

lﬂ'l‘.‘\l'il;:lr VN Lava

Spleen

i ral gland
Right suprarenal gl Renal cortiex

oy Lot kielnaey

Supericr pale-of rght kedney il el
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Right crus af diaphragm Ledt cous of diapheagm
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Schematic Cross Section of Abdomen atL1 -2

Transverse Seclion: Level of L1-2 Intervertebral Dise

Flate 339 -2

S I - Superior meesenlenic vein

Cireater omantum Supesion miesenlenic arfery

e 9 4 :
Pavcrcas with uncinate s, Transyerse coloa

Tramsverse colon Hewm

Junction of 2nd and 3rd Jirjueriniom

prarts o duodenusm
Perrenal fal

Ascending colon

Lireteropelvic junction

Livier

Kight renal veln Descending colon
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vona caval

Renal fascia

Rii'.h[ kel

Leit kidney

Major calyx anad renal pelis

Inberior vena cava Pararenal fat

Right crus of diaphragm Lt remad antesry
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Ureters in Male: Anterior View

Left Rigdniey
Right kidney

Lefl ureter

Duodenum

Inferior
SIJFrPI'iGr |'|'|U'§|i_"ﬂtl'_"l'“ arler "

mesenteric artery

Leit colic artery
Right colic artery

Sigmoid arteries

Right ureter
Superior rectal

lleocolic artery artery (cul)

GCenitofemoral nerve

Testicular vessels
Common iliac artery

Internal iliac artery

Extermal ilac artery - |
Inferior vesical artery

Middle rectal artery

Ductus deferens

Urinary bladder
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Ureters in Female: Superior View

Diagonal course
of ureler
through bladder
wall

Urinary bladder

Bladeder mucosa : T
Medial umbilical

Iigarnum ioccludoed

Ureter e
part of umbilical artery)

Round ligament
of uterus

Superior vesical artery
Literine artery
Umbilical artery

Obturator artery
and nerve
Lreter

Broad ligament

Lterosacral :

(sacrogenital) Vaginal artery and
fold inferior vesical branch
Ureter External iliac artery

[retraperitoneal)

: : Owvarian vessels
Intersigmaoid recess
i i Internal iliac arter
Sigmoid mesocolon R AnETY

Commaon iliac artery

Root of mesentery
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Arteries of Ureters and Urinary Bladder

Abdominal aorta

Superior mesenteric arteny
Inferior suprarenal arterny

Renal ateny and wein

Ureteric branch from renal arterny
Owarian (testiculan arteny

Uratar

P=oas major muscle

Inferior mesenteric arteny (cut)
Uretaric branch from aorta

Ureteric branches from awvarian
and common iliac arteries

Common iliac ateny
ledian sacral arteny
Internal iliac arterny
Hialumbar arteny
Superior gluteal ateny
Lateral zacral arteny

Inferiar glute al and
internal pudendal arteries

Umbilical atery (patent part)
hliddle rectal ateny

Uterine arteny

Obturatar arteny

“Waginal arterny

Inferior wesical arteny
and ureteric branch

Superiorwesical arteries
Inferior epigastric artarny

Ureteric branch from superior
wvesical arteny

Oeccluded part
of umbilical arteny
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ABDOMEN

Renal Fascia: Transverse Section

Dundenum Duodenojejunal flexure Left renal vein and artery
Right kidney

Superior mesenteric Leit kidney

_ _ ; veinand artery 4 p oo
dominal ;
Right colic thepatic) flexure Peritonoum

aorta

Inferior
VENa cava

Liver

Descending
colon

Transversalis
fascia

e PR SR e e e T S ' Pararenal fat
LT Dol b o e g {retroperitoneal )

Cuadratus lumborum muscle Perirenal fal

Crura of diaphragm
Transverse section through 2nd Psoas major muscle and fascia Fibrous capsule of kidney
lumbar vertebra demonstrates

horizontal disposition of fascia AVILerOr e gerlo)

layers of renal (Gerota's) fascia
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ABDOMEN

Renal Fascia: Sagittal Section

Diaphragm
Diaphragmatic fascia
(continuation of Lung
transversalis fascial
Liver

Costodiaphragmatic
recess

Bare area of liver

Suprarenal glandd Fibrous capsule of kidney

Perirenal fat

Peritoneum

1 2th rib . ;
Anterior ane posterior

_ lavers of renal (Gerota’s) fascia
Pararenal fat

{retroperitoneal)
p Right kiclney

Transversalis fascia
Right colic (hepatic) flexure

Ouadratus lumboruom muscle

lliac: crest

Sagittal section through right kidney
and lumbar region demonstrates
vertical disposition of renal fascia

/o
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ABDOMEN

Lymph Vessels and Nodes of Kidneys and Urinary Bladder

Carical lymph weszels along corical radiate Cinterlobular) ateries
Subcapsular

lymphatic plexus

Lymph wessels along arcuate arteries

Lymph vessels along interlobar arteries

hledullany
lymph wesszels

Maote: Arrows indicate direction of flaw

Lumbar lymph tronks to cisterna
chyli and thoracic duct

Lateral aoic(lumbarn), precaval
and postzaval nodes

Common iliac nodes

Fromontarial (middle sacral) node

Internal iliac nodes

External iliac nodes

Lymph wesszels fram darsal
part and trigone of bladder

Lymph wessels fram superior
and anterior parts of bladder

Lateral wesical and prewvesical nodes

7
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ABDOMEN

Nerves of Kidneys, Ureters and Urinary Bladder

Anterior wagal trunk

Fosterior wagal trunk

Greatersplanchnic nene

Celiac ganglia and plexus

Leszzer splanchnic nene
Superior mesenteric ganglion
Least splanchnic nenre
Aorticerenal ganglion

Fenal plexus and ganglion
2nd lumbar splanchnic nene

Renal and upper ureteric branches
fram intermesenteric plexus

Intermesentaric (aoric) plexus
Testicular (owarian) artery and plexus
Inferior mesenteric ganglion
Sympathetic trunk and ganglion
Mliddle ureteric branch

Superior hypogastric plexus

Sawvral splanchnic nenves (branches fram upper sacral
sympathetic ganglia to hypogastric plexus)

G313y rAMUs COMMUnicans
Hypogastric nenes
Sawvral plexus

Fudendal nenre
Felvicsplanchnic nenes

Inferior hypogastric (pelvic) plexus with
periureteric loops and branches to lower ureter

Rectal plexus
Wesical plexus

Frostatic plexus

Kidneys and Suprarenal Glands



ABDOMEN

Innervation of Kidneys and Upper Ureters: Schema

il o
L P

Spinal sensary (dorzal root) ganglion

il
I3y rAMUs GOMMUnicans r-""'-—-.__________
Wagus nenve [

Mucleus of zolitany tract

Fasteriar (daorsal) nucleus of vagus nenve

Medulla ablongata

“entral ramus of T10 Descending fibers
fintercostal nene) \ m
n— e I -
\\-.,_ 7 ; — i Azcending fibers
|

hite ramus communicans

zanglia of sympathetic trunk

1=t lumbar splanchnic nene

Renal artery,

plexus and | B
ganglion ]

Sympathetic fibers

FPresynaptic

Postsynaptic ====—————

Farasympathetic fibars Sacral plexus

Fresynaptic

Fostsynaptic  mmmmmmem ]

Afferent fibers @ —— Felvic
splanchnic

nanes

Spinal cord segments T10—L1
Leszersplanchnic nene

Least splanchnic nene

Celiac ganglia and plexus
Superior mesenteric ganglion
Aaricorenal ganglion

Intermesentaric plexus

Superior hypogastric plexus

r

Hypogastric nene

Inferior hypogastric W
(pelvic plexus e

 $
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ABDOMEN

Nerves of Suprarenal Glands: Dissection

Right phrenic nerve Left phrenic nerve

Posteror vagal tounk

Anterior vagal irunk

Ledt inferior phrenic

Right inferior phrenic ailery ant plixos

artery and plexus

Ledt suprarenal gland

Left greater thoracic
splanchnic nerve

Right suprarenal gland

Right greater thoracic
splanchnic nerve

Celiac plexus

Right lesser thoracic and ganglia

splanchnic nerve

Left lesser tharacic

Right leas! thoracic
B splanchnic nerve

splanchnic nerve
iy Aorlicorenal

Right renal ganglia

ganglion and plexus
Lefl leasl
thoracic
splanchnic
NEerves

Leit
renal
panglion
and
plexus

Left sympathetic trunk

Right sympathetic trunk

Right 1st lumbar splanchnic nerve Left 1st lumbar splanchnic nerve

Superior mesenteric ganghon

Kidneys and Suprarenal Glands



ABDOMEN

Nerves of Suprarenal Glands: Schema

Intermediolateral cell column
(lateral horn of gray matter)

Medulla Cortey
Thoracic
splanchnic _
nerves _ Fl'ns!p,angllunu;
(preganglionic  Celiac fibers supply
fibers) ganglion blood vessels

i

i
|
§

Spinal cord Sympathelic
trun

Prezanglionic
fibers ramify
around cells
of medulla

Suprarenal gland

/o1
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ABDOMEN

Arteries and Veins of Right Suprarenal Gland In Situ

Liwer (retracted superiarly) 3 Superiorsuprarenal arteries
3 ’ (fram inferiar phrenic arten)

Inferior wena cava
(retractad medially)

Suprarenal vein

Branches of middle suprarenal
arnteries (fram abdominal aorta)

Peritoneum (cut edge)

Luadenum (pulled down)

Suprarenal gland

Fenal fascia .\ -
- w
L]

Right kidney x Inferior suprarenal arterny
(pulled down) (from renal artanyd

o
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ABDOMEN

Arteries and Veins of Left Suprarenal Gland In Situ

Fancreas and spleen (retracted superiarhy’

Left inferiar phrenic arterny

. . Superiorsuprarenal arteries
Splenic wein

Middle supraranal arteny Fenal fascia

Furta
Suprarenal gland

Left kidney

Duodenajejunal flexure

Feritoneum
[cut edges)

Left colic(splenic)
flexure (pulled medially)

Suprarenal vein

Inferiar supraranal arteny

Zu

Left renal ateny and wein

Kidneys and Suprarenal Glands
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Cross Section through Suprarenal Gland

Capsule

Cortex

Medulla

£\
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ABDOMEN

Abdominal Wall and Viscera
Median (Sagittal) Section

Sternum F = ) ; .
——— , = ) H R Coronany ligament enclosing

Diaphragm (central tendon) bare area of liver

Inferior diaphragmatic fascia Esophagus

Inferior diaphragmatic parietal Superior recess of omental
bursa (lesser sac)
Liver
Diaphragm (right crus)
Lessar omentum
Left gastric arteny
Hepatic portal wvein and
hepatic artery praper
in right margin of
lesser omentum

Omental (epiplaiz)
faramen QIinsl o

Celiac trunk
Omental bursa (lessersac)

Stamach ——-—'1: i

Middle calic arterny 2
LAERY
| 1
Wl i : A J Superior mesenteric arta
Farietal peritoneum |l' |" ,"_ ' et - : P i
Lof anterinrabdnminalwallj-—"'—# lql“ '”f
1

Transverse calon ——-'""I" |1”||||- s Y | a AN | Inferiar mesentaric artery
B 1L TN [ .

Splenic vessals

Renal wvessels

I."l . | Fancreas
Transwarse Mesoco]|on ————

Inferiar Chorizontal, or 3rd) part of duodenum

reater omentum Abdominal aorta

Small intestine Farietal peritoneum (of posterior abdominal wall}

Rectus abdominis muscle hlesenten of small intestine

Rectus sheath Anterior lengitudinal ligament

Arcuate line Vesical fascia

Rectal fazeia ﬁ gpﬂ;

Frezacral fazcia ' /' g

Rectoweszical pouch C_ﬂ /ﬂj‘
el@N

Fectum

Transverzalis fascia
Umbilical prewesical fascia
Median umbilical ligament {urachus)

Fatty layer of subcutaneous tissue
[Campers fascia)

Membranous layver of subcutane ous tissue
[Scarp a's fascia)

Rectoprostatic (Denonwvilliers? fascia

Lewatar ani muscle
Urinary bladder
Frostate
Fundiform ligament of penis
Leep external anal sphincter muscle
Fubicz bone
Superficial external anal sphincter muscle
Suspensony ligament of penis
Subcutaneous external anal sphincter muscle

Retropubic(prevesical) space (zave of Retziug) Deep and supericial transverse perineal muscles

Bulbospongiosus muscle
Deep (Bud's) fascia of penis
Superficial perineal (Colles') fascia
Supgtieial (daros) fascia-of penis-and serotum Ferineal membrane and bulbourethral gland (Cowper)

Tunica waginalis testis Testis Fuborectalis muscle (thickened medial edge of left levatar ani muscle)

Abdominal Sections



ABDOMEN

Schematic Cross Section of Abdomen at L3, 4

Fourd lizament (amentum teres) of B Lz alba
Transverse cofon Rectus abdaninis muscle
Branches of inferion epigastric vessels

Rectus sheath

Omental appenchces
Tramswersus hdominks aponeurnosis

Groater omsenlum
: Fanetd pemtoneunm
Extesrnal ofsligue aponeurosis
Innbisrrad ofalicgues apomeurosis
Shpsientery of small infedine

Transversalis fascia
SUPTHI MEesenienic vesas

Transversus abdominds musche
Small Entestine (ileumn)

Internal edalicue
musclo
Lymph rode
Ascending
caaleun

Right
paracalic
Buiter

External oblicpese
LTS T

Smiall intestine
{jeuenumy

Descending
culon

Leett
paracolic
Aulte

Tesnplesm
o origin of
Hamsversus
abaelcumtinis

Li=it
sl
Cuadratus
| lumborum
[LUTEE AL mscle
lbohypogastric nerve
Gginguinal nerve
Lavirs il

Coambsinesd
tharseolumbar * Middle
HrsdCia Posterine

Lafissinius
chorsi muscle

Testiculasr (ovanian) vessels

Paoas minos migsch
Parietal periloneum

Paois mapor murscle

Right genitofemoral nerve

Infericr viena cava

Left sympathetic trunk
Amterior longiludinal gament
Ligrmi=nmbum Aavim

Erector spanse musche
Abscloamanal sora

Spimous process af L3 verlehira

Intervertebral disc batvoeen L3 and L4 verteboae . Bl Ly
Intermesenteric (aortic) plesus

Abdominal Sections




ABDOMEN

Abdominal Scans: Axial CT Images

Series of abdominal axial CT images from superior (A} to inferior (£

A Aorta M Deep back muscles

AC  Ascending colon P Psoas muscle

B Body of vertebra E Eits

DC  Descending colon RA Rectus abdominis muscle

L lewm RI Right common ilac artery

I Inferior vena cava RE Hi!.:‘:h-l kidney

LA Linexalba RL Right lobe of liver M
LI Left common iliac arery 5 Spleen /F‘-
LK Lot kidney ST  Stomach ¢ o N
LL Ldl bl oof liviesr TC Transverse calisn

Abdominal Sections
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PELVIS AND PERINEUM

Pelvis and Perineum

Sternoclvidomastond
muscle

Trapezius muscle

Lreliosiel musele

Pectoralis
major miscle

Byl
Serratus
AmEErir
Semilunar muzscle
lime

! i
L Tendinous
intersection

External

oobalicgue
s le
Rectus Linea alba
ahdominis
miscle
Anterion superion Limbilicus
iliae spine
Isae crest
5u| H;'I:l:l; nil
circumifiey iliac vein
Superhicil
epigasitic veins u
Inguinal
Puhic symphysis ligament

Pubic tubercle
Superficial dorsal
wien el prerus

Body (shaith of

Glans of penis i
Exterral urethral . M
ofifice (meatus) Seraium e

-8 o

Topographic Anatomy



PELVIS AND PERINEUM

Bones and Ligaments of Pelvis
Median (Sagittal) Section

Intermediate zone of iliac crest Body of L5 vertabra

Inner lip of iliae crest Falze pelvis

Lumbosacral (L5—51) intervertebral disc
lliac fossa (wing of ilium)

. - . Sacral promontany
Anterior superiar iliac spine

Greater scigtic faramen

Arcuate line

True pelvis

Anteriaor inferiar iliac spine

Izchial spine

lliapubic eminence

Superior pubic ramus . .
R P Sacrospinous ligament

S I oy
Fecten pubis (pectineal line) . ;o g - i : : 4 ’f. Gj__ Coooy

Fubictubercle .
Sacrotuberous ligament

Leszer =sciatic faramen
Symphyseal surface

Izchial tuberosity

Obturator membrane ’ﬂuv
Ca
WA

Obturatar canal

Bones and Ligaments



PELVIS AND PERINEUM

Bones and Ligaments of Pelvis
Lateral View

Bady of L3 wvertebra

Supraspinous ligament

Intermediate zone of iliac creast

Outer lip of ili =t
FPosterior, anterior and uter lip ot ihiac cre

infarior gluteal lines Tuberculum of iliae crest

ing (ala) of ilium
[gluteal surface)
Fasterior superiar iliac spine

Body of ilium

Median sacral crest
Anteriorsuperioriliac spine

Fasteriar inferiar iliac spine

Anterior inferioriliac spine

Fasteriar zacroiliac ligament
Acetabulum

zreater sciatic foramen Acetabular labrum

Sacrospinous ligament Acetabular margin

Lunate (adicular) suface

Fasterior and lateral

sacrococeygedl ligaments Acetabular notch

Transverse acetabularligament

Savrotuberous ligament
Superior pubic ramus

Izzhial spine Fubic tubercle

Obturatar crest

Lesser sciatic foramen
Obturatar canal

Inferior pubic ramus

Izchial tuberosity

Obturatar membrane

3y

Bones and Ligaments



PELVIS AND PERINEUM

Bones and Ligaments of Pelvis
Posterior View

Hialumbar ligament

Illiac crest
Supraspinous ligament

A2 Fosterior superiariliac spine
"l"‘\
. Fosterior zacroiliac ligaments
Tubaerculum of iliac crest
Fuosterior sacral faramina
Anterior superioriliac spine
Greater sciatic foramen

Sacrospinous ligament

Sacrotuberous ligament

Acetabular margin
Lesser sciatic foramen

Ischial tuberosity

Tendon of long head of biceps femoris muscle

Superficial posterior
sacrococoygeal ligaments

Lateral sacrococoygeal ligament

Deep posterior sacrococeygeal ligament W
.

Bones and Ligaments



PELVIS AND PERINEUM

Bones and Ligaments of Pelvis
Anterior View

Anterior langitudinal ligament

Higlumbar ligament

lliae fossa

COuter lip of iliac crest
Intermediate zone of iliac crest

Tuberculum of iliac crest

Inner lip of iliac crest

Anterior sacroiliac ligament
Sacral pramontany

Greater sciatic foramen

|

=
i Y
Anterior superioriliac spine %
P P 1"'1,3"]
Sacrotuberous ligament

Linea terminalis Sacrospinous ligament

Anteriorinferioriliac spine ‘-‘.
Ischial spine Anteriar

sacral
foramina

Arcuate line

S Coc
Lesser sciatic foramen E

Anterior
saciococeygeal
ligaments

lliopactineal line lliopubic eminence

Superior pubic ramus

Fecten pubis(pectineal line)

Obturator foramen

Inferior pubic ramus

M Fubic tubercle =ymphysis

1y

Bones and Ligaments



PELVIS AND PERINEUM

Sex Differences of Pelvis: Measurements Female Pelvis Anterior View

Female pelvis/female pelvic
inlet: anterior view

Sacroiliac joint
Sacral promontory

Diagonal conjugate (~12cm)
Diameters of

Transverse (~13 cm) :
the pelvis

Obligue (~12.5 cm)
Ischial spine

lliepubic eminence
Pubic symphysis

Ischial tuberosity

Pubic arch

2\

Bones and Ligaments



PELVIS AND PERINEUM

Sex Differences of Pelvis: Measurements Male Pelvis Anterior View

Male pelvis/male pelvic
inlet: anterior view

All measurements slightly shorter in
relation to body size than in female
Pelvic inlet oriented more antero-
posteriorly than in female, where
it tends to be transversely oval
Pubic symphysis deeper (taller)
Pubic arch (subpubic angle) narrower
Ischial tuberosities less far apart
lliac wings less flared

Bones and Ligaments



PELVIS AND PERINEUM

Sex Differences of Pelvis: Measurements Female Pelvis Inferior View

Pubic

L1 5 Th T
Transverse symphysis

diameter of pelvic
outlet (=11 cm)

£
/

Conjugate .."::i -{

diameter @ '
af pelvic inlet .

(=11 cm)

A1
e
.1"3'\:'111 o
? oo \
2 o
’ Anteroposterion

tuberasity

Anteroposternor
diameter of
pelvic outlet
(varies 9.5=11.5 cm

lschial spine

because of mahility Tip of cocoyx Pubic di:‘ir'l_lt-lertctnft
of coccyx) : pelvic outle
¥ _ _ symphysis (9.5—11.5 cm)
Female pelvis/female pelvic outlet:
inferior view Female: sagittal section

Bones and Ligaments



PELVIS AND PERINEUM

Female Pelvis Radiograph

TrA--"IOTMONS >

Sacrum

i

Pulns

lschium

Pubyis symphysis

Obturator foramen

Head of femur

Cireater trochanter

Lesser trochanter

Femur

Pelvic foramina

Ajfr in calon

Sacramhac joint
Acetabulum

e Pelvicinlet

7

Y
[0

Bones and Ligaments



PELVIS AND PERINEUM

Male Pelvis Radiograph

VOEZETEFRTTIOTMMQON & e

Ly
hacrum

Ada ol sacrum
T4

Puskyis

lschium

Pubic symphysis
Oibturator foramen
Ischial tuberosity
Ischial spine

Head of temur
Cireater trochanier
Lesser trochanter
Femur

Air in colon
Sacroiliac joint

Acetabulum

sesssees Subpubic angle

.
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Bones and Ligaments



PELVIS AND PERINEUM

Pelvic Diaphragm of Female
Superior View

Fubic symphysis

Inferiar pubic ligament Deep dorzal vein of olitaris

Inguinal ligament (Foupar) Fascia of deep perineal muscles

Obturatar canal

Transverse parineal
Obturator fascia

ligament
[ower obturator
Urethra internus muscle)
Vagi
4gina Fuborectaliz and
pubococoygeus
muscles (part of
lewatar ani muscle)
Rectum
Tendinous arch of
lewator ani muscle
Hiococoygeus
Izzhial spine

muscle (part of
lewator ani muscle)

Lewataor plate
{median raphe) of
lewatar ani muscle

Firiformis muscle

Anterior sacrococeygeal ligament

Sacral pramontaony
(lzchio-) cocoygeus musele

-i-

 § e

Pelvis Floor and Contents



PELVIS AND PERINEUM

Pelvic Diaphragm of Female
Medial View

Arcuate line of ilium
Firifarmis muscle

Obturatar internus muscle

and obturator fascia (eut) Izzhial spine

Tendinous arch of lewvator ani muscle

[lschio-) cocoygeus muscle

Obturator canal

Fectum

Hiococoygeus muscle

Urethra (part of levator ani muscle)

Fubococorgeus muscle
[part of levator ani muscle)
Left levatar ani muscle (out)

Sphincter urethrae muscle

External anal sphincter muscle
Left puborectalis muscle and perineal membrane

Wagina
Superficial and deep transverse perineal muscles

Compreszor urethrae and urethrovaginal sphincter
(potions of sphincter urethrae muscle)

3yl
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PELVIS AND PERINEUM

Pelvic Diaphragm of Female
Inferior View

husculofaseial extensions to urethra

Fubic symphysis Musculofaseial extensions to wagina

Inferior (arcuate) Interdigitating fibers of parineum

pubic ligament

Pubuorectalis muscle
Deep dorsal (part of levator ani musele)
vein of clitoris
Fubogocoygeus muscle

Inferior pubic ramus (part of levator ani muscle)

Urethra Tendinous arch of levator ani muscle

. Obturator internus muscle
Wagina

lliogocoygeus muscle

Rectum (part of levatar ani muscle)

Ischial tuberosity
Iszhial spine

Obturator internus
tendon

Sacrospinous ligament
Sacrotuberous ligament
Firiformis muscle

Lewator plate (median raphe)

Izchial spine :
P of levatar ani muscle

flschio-leocoygeus
muzcle Anococeygedl bady (ligament)

[attachment of external anal sphincter muscle)

Firifarmis muscle (cut)

Sacrospinous ligament (out) Tip of cocoys

Sacrotuberous ligament (cut)
Sacrum W

3y
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PELVIS AND PERINEUM

Pelvic Diaphragm of Female
Lateral View

Firifarmis muscle

zreater sciatic foramen
Iszhial spine

Hiococoygeus muscle

: (part of lewator ani muscle)
Median sacral crest

Tendinous arch of levatar ani muscle

Sacrotuberous

ligament fcut) Fubococeygeus muscle (part of lewatar ani mus=cle)

Pubarectalizs muscle (part of levatar ani muscle)

dth posterior(darsal)
zacral foramen

(lzchio-co ceygeus musele

Sacrospinous ligament (eut)

Fubic bone
[eut surface)

Cooon Leep darsal wein

of clitoris
Anococeygeal body (ligament) Urethra
(attachment of external anal sphincter muscle)

Rectum

3y
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PELVIS AND PERINEUM

Pelvic Diaphragm of Male
Superior View - Viscera Removed

Fubic symphysis Inferiar{arcuate) pubic ligament

Fubic crest Hiatus for deep dorsal wein of penis

Transwarse perineal ligament (anteriar
thickening of perineal membrane)

Farineal membrane

Fubictubercle

Fecten pubis(pubic part

of iliopedtineal line) Hiatus far urethra

hluzcle fibers from levator ani to conjoined

Superior ramus of pubis P
P P longitudinal muscle of anal canal

Obturator canal Fuborectalis muscle (part

of lewatar ani muscle)
Obturator fascia
Fubococeygeus muscle (part
lNiopubic eminence of lewator ani muscle)

. llingocoygeus muscle
Acetabular margin (part of lewator ani muscle)
Tendinous arch of

Anterior inferior lewatar ani muscle

iliacspine

Obturator
internus muscle

ring [alal
of ilium

Isczhial spine
Arcuate line

filiac: part of

iliopactineal line) (Ischio-Jcocoygeus

muscle
Ischial spine
Firiformis muscle

Anterior sacral (pelvic) foramina

S

A
Anorectal hiatus . /.;m

Sacroiliac joint . .
Anterior zacrococeygeal ligament

Sacrum

Sacral canal

Pelvis Floor and Contents



PELVIS AND PERINEUM

Pelvic Diaphragm: Male Inferior View

D chorsal visins of penis
Fat in retropuibic {prevesscall space

Sphincier urethrae muscle ascending
antersos aspect of prostate

Urethra

Ksciaprosialic {Denonvilliors") fascia

Medial barder (pillar
of levator ani muscle

Perineal membrane (cut away)

Ischiapubic
TAMmus

Obturator
internus
tendon

lcinial iubwsromsity

Sacrotuherous ligament (cui

Sacrospinaus ligament (o)
Cibturatar internus muscle
Coccygeus [ischiococoymeus) musche

Sacrospinous lgament (cug)

Sacrotuberous ligament (cur)

Tipr o4 COCCYE

Pulie i‘\'!ﬂ’:ll'l',"hi\

Inferior pubic (arcuate) ligament

Perineal body

Fibromuscular extensions of levator

ani muscle to prostate
Pubic twbercle
Rectourcthralis superior muscle

Prerectal muscle iibers (of Luschhal
Fresm levator and muscle

Muscle fibers from levator
ani 1o conjpined lengitudinal
muscle of anal canal

Cilutisus maxinues
mias e

Cibturator internus muscle

Tendlineus arch of
Fevatior ani muscle

Hiacoceygeus
Puboeorey oeus
Pubsorectalis

Circular muscle bver i
Comjoined longitudinal muscle 5

Levator ani muscle

of anorectal jinction

8/

P‘i
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Pelvis Floor and Contents



PELVIS AND PERINEUM

Pelvic Viscera and Perineum of Female
Median (Sagittal) Section

Sacral pramontarny

Ureter

Ut I i t
Suspensory ligament of owany erozacral ligamen

Uterine (Fallopian) tube “Wesicouterine pouch

Chwary Rectouterine pouch

{eul-de-sac of Dauglas)
External iliac vessels

Cervix of uterus
Ligament of owarny

Faosterior part

Body of uterus of waginal fornix

Found ligament of uterus

Anterior part
(ligamentum teres)

of waginal fornix

Fundus of uterus Fectum

Urinary bladder

“Wagina
Fubic symphysis
Eiiats Lewator ani
|
Urethra MUscle
Deep transverse Anal canal
perineal muscle
External
Inferiar(arcuate) a na_l
pubic ligament sphincter
muscle

Deep dorzal vein of clitoris
Crus of clitoris

External urethral arifice
Labium minus

Labium majus “Waginal orifice

5
e lBN
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PELVIS AND PERINEUM

Pelvic Viscera and Perineum of Female
Paramedian Sagittal Dissection

Ureter

Uterine
(Fallopian)tube

Fectouterine pouch
[cul-de-sac of Douglas)

Cwany

. =i Peritoneum [cut edge)

Ligament of ovany — “esicouterine pouch

Rectum
Found
ligament
of uterus Ureter
Broad

Urinary bladder
ligament {cut)

Wagina
Superior pubic

ramus [cut) Felvic diaphragm

flevator ani muscle)
Inferior pubic

ramus {cut) Deep transverse

perineal muscle (cut)
Izchio cavernosus

External anal
muscle

sphinctar muscle
Body of clitoris

Labia minora

Labium majus

s
= IBN

Pelvis Floor and Contents



PELVIS AND PERINEUM

Pelvic Viscera and Perineum of Male
Paramedian (Sagittal) Section

External iliac vessels Cructus fwas) deferens

Feritoneum Urinary bladder and fascia

Rectus abdominis
muscle

Ureter [cut)

Seminal wesicle
Anterior layer
of rectus sheath Rectovesical pouch

Transversalis fascia Rectum
Umbilical

_ : Rectoprostatic
prevesical fascia

(Denonvilliers’ fascia

NN

F atty layer of
subcutaneous tissue of
abdomen (Campers fascia)

Frostate (covered by fascia)

Ischiopubic ramus (cut)

T
=
i,

\

Membranous layer of
subcutaneous tissue of
abdomen (Scarpa's fascia)

FPelvic diaphragm
(levator ani muscle)

Leep transverse perineal muscle

b
F

Superior pubic ramus (cutf)

\

Fundiform ligament of penis Ferineal body

3

Deep external anal

Suspensony ligament of penis
P v P sphincter muscle

Arealartissue and wesical
wenous plexus in retropubic
(prevesicallspace

Superficial external anal
sphincter muscle

Deep dorsal vein of penis Subcutaneous external
anal sphincter muscle

Corpus cawernosum
Lreep perineal {investing
Leep (Buddz) fascia of penis or Fallaudet's) fascia
Carpus spangiosum Supericial perineal (Calles? fascia

finferior fascia of supericial perineal space)
Superficial (dartos) fascia

of penis and scrotum Supericial (dartos) fascia of scrotum

Septum of serotum External spermatic fascia
Izzhiocavernosus muscle

Testis

$ i
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PELVIS AND PERINEUM

Pelvic Viscera and Perineum of Male
Median (Sagittal) Section

Trigone of urinary bladder Fundus of urinany bladder Wesical fascia

Meck of urinany bladder
Rectovesical pouch
Urachus
Rectum

Apex of urinany bladder Seminal vasicle

Body of urinany bladder Prostate and capsule

Fubic symphysis

"""‘I il / X i gl | AL Rectoprostatic
Fundifarm ligament of penis h i \ - y T e (Denonmvilliers)
‘ E ' : S ey fascia

Suspensarny ligament of penis
Sphinctar urethrae muscle

Inferiar (arcuate) pubic ligament

Transverse perineal ligament
(anterior thickening of
perineal membrane)

Bulbourethral gland (Cowper)

Ferineal body
s dicial i |
ARSTISISTRSNS S SRace Bulbospongiosus muscle

Corpus cavernasum Ceep perineal {investing or Zallaudet's) fascia

Carpus spongiosum Superficial perineal (Calles" fascia

Budk's fascia

Septum of scrotum
Deep (Budk's) fascia of penis

Supericial (dartos) fascia of penis and scrotum

Frepuce

Mawicular fosza

izlans of peniz and external urethral me atus j gﬁw"

'#IEN

Pelvis Floor and Contents



PELVIS AND PERINEUM

Pelvic Contents of Female

Superior View
Uterus (fundusz) Linea alba Urinary bladder and transverse wesical fold
(Froper ligament of ovary ‘ Median Rectus abdominis muscle
_ _ ane umbilical tedial umbilical fold and ligament
Uterine (Fallopian) tube TF'":' andt (ooccluded part of umbilical arten
Round ligament of uterus (:JE::LT_I?JFS') Rectauterine pauch (cul-de-zac of Douglas)

Fectum

Inferior epigastric wessals and
lateral umbilical fold

Uterosacral fold
Ureteric fold

Suspensarny ligament of ovarny
[contains owarian wessels)

Wermiform) appendix
Cecum
Cacal folds

Right paracalic
gutter

Broad (lateral uterine) ligament
Linea terminalis of pelvis
Femaral ring

Leep inguinal ring

lliopubic tract (cowverad by peritoneum)

E:xternal iliac wessels
lliac fossa (false pelvis)

Left paracalic gutter

Transversalis

E:xternal ablique
fascia

abdominal muscle
Farietal peritoneum

Internal ablique
Azcending colon

abdeminal muscle

Ohrarian

Sigmaid colan
wessels

Terminal ileum

Transwarsus abdominis Quadratus Pzoas major

muscle lumborum and minar Fararectal fossa Uretar

. muscle muscles Inferior vena cawa R
oot of mezenta "
Descending colon Sympathetic trunk Sacral promaontory " F"i
Anterior longitudinal ligament Abdaminal aorta /-:IN
L
Andw nf | 3 wedehra Sunerinr hwnnaastrie nlawns

Pelvis Floor and Contents



PELVIS AND PERINEUM

Pelvic Contents: Male

Rectum Limea alba
Seminal vesicle (subperitoneal ) Median
: wmbilical
Dhctus deferend fin peritoneal fold) lP|I:| ]
Linea terminalis of pelvis ligament
{urachus)

Femoral ring

Pubic branch of inferior epigastnic
arlery jobturator anaslomoabic)

Deep inguinal ring
External iliac vessels

Testicular viessels
{in pesitoneal foldy

lliac fossa (false polviz)
Transversalis fascia

Paretal
peritonem,

Laft
paracoiic
gutter

Cruacdratus  Sigmoid colon R—_:::‘ﬁh'
lurnbosum Psoas mino )
muscle and major Imferios
Descending colon ""-‘“3'9; Y Vena cava
Sy thelic trunk
Transversls LE N ;':ll::‘_m“ 1 Sacral promaontory
ahdominis ring TicH :
Internal oblique { muscles tonpitudingl ligament Abdaminal aoda
External obdicue Beady af L vertelra Supenor hypogasine plexus

Urinary bladder and transverie viesical fiold

medial umbilical fold and ligament
{occluded part of umbilical artery)

Rectus abdominis mische

Rectovesical pouch

Inferiae CRIEASEL yoirsaels aned
Lateral wemshatical feded

Vesicosacral
{5ag rvl:l;,'.ﬂril.lh joald

Pararectal fossa
Ureteric fold

|I1II|]I.II:Iii,' brawcd
{exiraperitoneal)

S&y, /

Cecum

Cecal
falds

Right paracolic
wuller

A_\.u-nl:linx codon

Tormimal ilpum

fied

3 Lo

Ureter

Root of mesenteny

Pelvis Floor and Contents



PELVIS AND PERINEUM

Endopelvic Fascia and Potential Spaces

Female: superior view (peritoneum and loose arcolar tissue removed)

Umbibical prevesical fascia
Medial umbilical Bgament (occluded part of umbilical artery)

Urimary blagdder and vesical faseia

Rescius ahdominis muscle
Superion vesical artery in lateval ligament of bladder
Linea terminalis of prtvis
Femoral nng

Inferior epigastnc arfery
anid
Fubic branch

[Jn:'i'p mguinal fing
Hiopaibic tract

Transversalis
g

External
i
wisipls

Femaral
merve
LTI
fasciah
Deep
cincumibey
iliae
wirdsils
Tendmows arch
of pelvic fascia
reffecteg
laterally)
1
fascia

Charian

viessels in

SLISRETE Y,
ligamem
of vy
liacus muscle
Uredust
Paoas major muscle
Internal ilac vessels

Inferiar vesical
and vagingl areries

Hypagastric (meuravaseulars sheath
Middle rectal artery

Cervin of uterus and uberine fascha

Superiar reclal arbery (beft branch)

Kectum and rectal fascia

Rectovagmal (potential) space

Presacral (potential) space {spread open)

Median sacral artery

Median umbsilical ligament jurachus)
Pulbiic symphysis
Inferior (arcuatel pulsic ligament
Drep dorsal vein of clitosis
Retropubic {prevesical| space
Transvirse porinedl hgament (anferio
thickening of perineal membrane)
Medial pubovesical ligament
Lateral pubsovesical ligament
Viesicooervical fascial fibers
Superion Bscia of pelvic
diapheagm (superior
levator ani fascial
Obturator canal and
odsturatar artery
B

=
(3

Obturator
InleErns
ﬁ"' = fascia

i Tendinous arch of
4 bevanos ani muscle

Tendinous arch o
pelvie fascia

Uterosacral igament

Cardinal (iransveerse corvical o4
Mackenrodi'sh igament with wedne artery

Vaginorecial fascial fibers

Presacral fascia (puiled away)
L]

Anterior sacrococoy geal igament
Vesicocervical and vesicovaginal (potential) spaces

Pelvis Floor and Contents



PELVIS AND PERINEUM

Urinary Bladder: Orientation and Supports Female Midsagittal Section

Peritoneum

Transversalis fascia

Median umbilical ligament (urachus)
Umbilical prevesical fascia

Uterus (fundus)

Vesicouterine pouch

Fundus
Apex
Body
Ureteric arifice
Tripone

MNeck

Urinary bladder

Pubic symphysis

Retropubic (prevesical) space and
venous plexus

Inferior (arcuate) pubic ligament
Ceep dorsal vein of clitoris

Transverse perineal ligament

Sphincter urethrae and
Sphincter urethrovaginalis
muscles

Perineal membrane
Urethra
Vagina
Labium minus
Labium majus

Perineal body
Rectum External anal  "Ampulla of rectum
sphincter muscle

/o

rinary Bladder



PELVIS AND PERINEUM

Urinary Bladder: Superior View

Superior view with
) ) - riton
Pubic symphysis d *-?-ww"r TRy pgn:Iuv:sl;cn;I
Inferior (arcuate) pubic ligament o fascia
- . removed

Deep dorsal vein of clitoris

Medial pubovesical ligament
imedial puboprostatic ligament in male)

Transverse perineal ligament (anterior
thickening of perineal membrane)

Tendinous arch of levator ani muscle

Obturator canal

Lateral pubovesical ligament
(lateral puboprostatic ligament in male)

Tendinous arch of pelvic fascia

Superior fascia of pelvic diaphragm
{covering levator ani muscle)

Obturator fascia over
obturator internus muscle

Urinary bladder pulled up and back
[vesical fascia removed)

Median umbilical ligament (urachus) (cut)
Inferior vesical and vaginal arteries
Ureter

b

Urinary Bladder



PELVIS AND PERINEUM

Urinary Bladder: Female Frontal Section

Peritoneum

Body of bladder

Fundus of bladder

Interureteric croest

Leit ureteric orifice

Trigone of bladder

MNeck of bladder

Paravesical endopelvic fascia

and vesical venous plexus

Vesical fascia

Tendinous arch of levalor ani muscle
Cibturator internus muscle

Levator ani muscle

Tendinous arch of pelvic fascia

Lriethra
Sphincter urethrac muscle
Perineal membrane

Inferior pubic ramus
Crus of clitoris and ischiocavernosus muscle
Bulb of vestibule and bulbospongiosus muscle
Deep perineal (investing or Gallaudet's) fascia
Superficial perineal (Colles’) fascia

Round
Iigc.mc-nl
of ulerus

Vagina

i»f&;

/oo

rinary Bladder



PELVIS AND PERINEUM

Urinary Bladder: Male Frontal Section

Peritoneum

Body of bladder
Fundus of bladder
Ductus (vas) deferens

Interureteric cres
Internal
urethral
sphincter

Right ureteric orifice
Trigone of bladder

Neck of bladder )
Tendinous
arch of
pelvic
fascia

Paravesical endopelvic fascia
and vesical venous plexus

Tendinous arch of levator ani- muscle

Uvula of bladder Anlerion

recess of
schio-
anal
foassa

Obturator internus muscle

Levator ani muscle

Capsule of prostate
Inferior
pubic
ramus

Prostate and prostatic urethra
Seminal colliculus

Crus of

penis and
ischiocaver-
nosus muscle

Bulbourethral {Cowper's) gland

Perineal membrane and sphincter urethrae muscle
Bulbous porticn of spongy urethra
Corpus spongiosum and bulbaspongiosus muscle

Superticial
perinecal
Deep perineal {investing or Gallaudet's) fascia iColles’) fascia

Urinary Bladder



PELVIS AND PERINEUM

Sphincters

Posterior loap sphincter

Trigonal ring Internal
L Loop of Heiss linvoluntary)

Vagina

Urethra

Levator ani muscle
Uragenital kiatus

Sphincter

urethrae muscle

Lirethrovaginal Ex::rn.al

muscle sphinCier
{voluntary)

Compressor

urethrae muscle

£\

rinary Bladder



PELVIS AND PERINEUM

Female Cystourethrogram

Female urethra,
8-year-old child

Urethra

Urinary Bladder



PELVIS AND PERINEUM

Male Cystourethrogram

Voiding
cystourethrogram,
2-year-old male

Bladder

g . o

\ Prostatic

urethra
Membranous
gﬁ; Spongy urethra urethra
.

Urinary Bladder



PELVIS AND PERINEUM

Pelvic Viscera: Female Superior View with Peritoneum

Superior view with peritoneum intact
Median umbilical fold (urachus)

Vesicoulering
pouch

Lirinary bladder

Fundus of uterus

Paravesical Deep inguinal ring

o Round figament of uterus
Body of uterus
Broad ligament
Ligament of ovary
Mesosalping (of broad ligament)

Cervix of uterus

Chwvary
Reclouterine pouch (of Douglas)

Rectoutering fold

Uterine (fallopian) tube
External iliac vessels
Pararectal fossa

Suspensory ligament of ovary
(contains ovarian vessels)

Ureteric fold

Sigmoid colon
Sacral promaontory
Median sacral vessels

Abdominal aorta M
4

i

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Pelvic Viscera: Female Superior View without Peritoneum

Lirinary bladder

Obturator canal

Obturator artery

Superior fascia of pelvic diaphragm
Cervix of uterus and uterovaginal fascia
Uterine vessels

Cardinal (transverse corvical

or Mackenrodt’s) ligament
Rectacervical and rectovaginal (potentiall space
Rectal fascia (cut edgo)

Rectouterine (sacrouterine)

ligament

External iliac vessels

Ureter

Sacral promontory

Superior view with peritoneum and uterus removed

Vesical fascia (cul edge)

Obturator fascia

i;ﬂ"%‘-

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Uterus, Vagina and Supporting Structures

Mpsovariym
. Ovary ;
e 1 wary Browud ligament

; : Ulerine Cut edae of peritoneum
Plane of section {fallopiant 1ube forming floor of

. paravesical pouch
Angle of view Round ligament SuUsPORSOny

of uterus

ligamient of ovary

Ligament
of ovary,

= Uterus
(pulfedl up)

Internal iliac
artery and vein

Linea terminalis
(el barim)

Cervix
of uerps

Literine vessels

Crbturator

Cardinal (transverse

membrane cervical or
Mackenrodt's)
Obsturator ligament

fascia
Tendinows arch
of levator ani

CHuratos muscle

inteenus muscle

Vaginal artery
Levator ani muscle T 3 - -; F
{iliococcygews and Je - g iyl | >Lireler
pubcoCoyEoLs = ; ;
muscles) Literavaginal fascia

ATHCrior recess

Isghiopubic ramus of ischioanal fossa

Compressor

2 Crus of clitoris
urethralis musche

.. o Ischioravernosus
\ musche
-

Fascia lata of thigh

Perineal

membrane

Arlery of bulb of vestibu Superficial perineal

; ; space
Sphincler urethrovaginalis muscle
Perineal artery

Terminal part of reund
ligament of uterus

Superficial perineal
Colles’) fascia

Labium majus Bulbospongiosus muscle and deep
perineal (investing or Gallawdet's) fascia >
Labium minus (%
Bull of vestibule /
C i o EmN
Vestibule Vaginal wall
Vaging Hymenal caruncle

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Uterus and Adnexa
Posterior View

Suspensony ligament of owvany Uterine (Fallopian) tube

Isthmus Ampulla Infundibulum

Mesosalpin: (of broad ligament)

Epodphoron
Ligament of awarny

g e < Fundus of uterus ; o i 1
s / s o T s T . Fimbriae

“Wasicular
appendix
rhydatid of
hargagnil

Abdominal ostium

Suspensory ligament
of owvany

Carpus luteum vary

hesowarium (of broad ligament)
Owany

Ligament of owany

M esametrium [of
broad ligament)

Ureter Body of uterus

Uterozacral ligament Rectouterine pouch (cul-de-zac of Douglas)

3 )l

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Uterus and Adnexa
Frontal Section

Uterine (Fallopian) tube

Ampulla

Fundus of utarus
Uterine ostium

Isth
Body of uterus mus

Infundibulum

Falds of
uterine
tube

Fimbriae

Isthimus Ligament

of utarus § .
of ovans Suspensory ligament of owvary

[contains owvarian wessels)

Endometrium

Internal o= . Wesicular appendix
hyometrium (hydatid of Margagni)
Mesometriom
{of broad ligament) Epodpharon

e nrise Uterine vessels Follicle (Graatian) of owvary
grutens Cardinal (fransverse .

cervical of Corpus albicans of ovany
hlackenradts)
ligament Corpus luteum of avany

Cemvical canal
with palmate falds

Waginal fornix

External o= “Wagina

' § i

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Pelvic Ligaments: Broad Ligament

Anterior Posterior

Suspensory ligament of the ovary
icontaining the ovarian vessels)

Subdivisions and
contents of the
broad ligament

Infundibulum of uterine tube
External iliac vessels
Fimbriae of uterine tube
Ampulla of uterine tube

Kound ligament
Right ovary
T Right ureter

Laminae of the mesosalping

Obliterated umbilical artery Laminae of the mesovarium

Ovarian branches » . ¢ ;
of Gtorng vesselE Posterior lamina of broad ligament

: Anterior lamina of broad lig

Round lizament " ad-ligament

Transverse vesical fold
Vesicouterine

[ % ’ e " "
uterovesical) pouch Uterine artery and venous plexus

] ; . Vaginal artery
Horizontal portion of aginal artery

pubocervical fascia supports

o lEN

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Pelvic Fascia and Ligaments

Horizontal portion of
pubocervical fascia supports
bladder and vagina

Uterosacral ligament

Cardinal ligament

Cervix

Horizontal
portion of vagina

Arcus tendineous fasciae pelvis

Vertical
portion of Distal (vertical) portion of
vagina pubocervical fascia supports
urethra and U junction and
Urethra provides backstop against

which urethra is compressed
during straining

/ﬁ"&;

/o

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Uterus: Age Changes

Adult Adult Adult
{nulliparous) (parous) {postmenopausal)

£\

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Uterus: Muscle Pattern

C Contrast medium in abdominal cavity
H Hysterosalpingogram uterus

R Right fallopian tube infection

1Y

m@hy

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Uterine Musculature ( Schema)

Uterine
(fallopian)
tube
Ligament
of ovary

Round
ligament
of uterus Uterine
musculature
Uterosacral (schema)
ligament
Cardinal &
piral fibers pass
{::;r::;r;t: deeply into wall
A and interlace
Mackenrodt’s) (schema)
ligament

Vaginal wall

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Uterus: Variations in Positions

Altered rectal Degrees of retroversion
conlour n &
3rdd degree

ird degree 2nd degree  1st degree

MNormal
"

- Normal

=,

Retrocession Anteflexion
;‘I"v Retroflexion inormal and severe)
w
(s
4V

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Uterine Prolapse

Complete prolapse s - 4,
Sagittal section ®

Rectuim

~ Cervix at introitus (2nd degroe)

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Sites of Ectopic Implantation

Abdominal

Tubal
Interstitial (isthmic) {anT-uL;l:f:rilallar} &

Infundibular
{ostial)

Owvarian

Cervical

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Tubal Pregnancy: Unruptured and Section

Unruptured
tubal pregnancy
Villi invading Chorion
tubular wall | AshIcR
Hemorrhage J.-f
in tubal wall [ Section through
/' tubal pregnancy

Lumen
of tube

14

Uterus, Vagina and Supporting Structures



PELVIS AND PERINEUM

Male Pelvis: Bladder - Prostate Junction

Transverse Section: Pubic Crest, Femoral Heads, Cocoyx

Superior portion of pubic symphysis Interior of urinary Idadder

— Spermatic cond Adbluctar engus muscle
Flate 376 Ca
Beginning of urethra Body of pubis

Prostate gland with
prostatic urethra

Pectineus muscle

Femaoral vein
Psanas musche and tendon

Femaoral artery

Hideus rmmscle
Femaoral nerve

Heial oof feamud

Sartonis mwsdle

MNeck of femwr

Ihespsisas muscle

Cluteus

il Recius femaris

miuscle sl
Cluteus Tensor
minimus fasciae Litae
tendon miesgle

Cireater Gluteus
troschanter rrmrll:lls.
MusCie
Inferior
gemelhus i) Obturator
muscle W arlery, vin,
and nerve
Right
scialic nerve Adetabular
fossa

Ciluteus maximis miuscle Lunate {articular)
LAl (arieCibar
suirface af

Oburator internus muscle tabulu
ace nn

Sacrotuberous ligament I
B Lesit sciatic merve

Ejaculatory ducts Internal pudendal artery and vein

Perineal lexure (termination of

; Puseherd .
reclum, beginning of anal canaly utberndil nerve

; - Fat body of ischivanal fossa
Tip of cocoyx
Lesvator ani muscle (puborecialis)

Regional Transverse Section Plate 628



PELVIS AND PERINEUM

Perineum and External Genitalia of Female
Vulva or Pudendum

Perineum and External Genitalia: Female

e hlons pubis

Anterior commissure of
labia majora

Frepuce of clitoris

Fudendal cleft {groowe or space
bebueen the labia majaral

zlans of clitoris
Frenulum of clitaris
External urethral arifice
Labium minus

Labium majus

Openings of paraurethral
[Skene's) ducts

Westibule of vagina
[cleft orspace surrounded
by labia minora)

Waginal arifice

Opening of greater
westibular (Bartholin's) gland

Hymenal caruncle
Westibular fossa
Frenulum of labia minora

Fosterior commissure of
labia majora

Ferineal raphe
[ower perineal body)

Anus

37



PELVIS AND PERINEUM

Perineum and External Genitalia of Female
Vulva or Pudendum

Anular hymen Septate hymen Cribriform hymen Farous intraitus

£\

Perineum and External Genitalia: Female



PELVIS AND PERINEUM

Perineum of Female
Superficial Dissection

Superficial fatty (Campers) layer of
subcutaneous tissue

Deeper membranous (Scarpa's) layer of
subcutaneous tissue

Rectus sheath (anteriar layer)

Aponeurosis of external oblique muscle
Supericial inguinal ring

Anterior superiar iliac spine

Found ligament of uterus and cowerings (out)

Inguinal ligament (Foupart)

Fubictubercle
Fubic symphysis
Saphenous opening

Suspenzony ligament of clitoris

Fascia lata of thigh

Izchiopubic ramus

Superficial perineal (Caolles) fascia (cut
auay) to apen superficial
perineal space

Ischiocavernosus muscle

Bulbospongiosus muscle (covers
bulk of westibule)

Ferineal membrane

Deep perineal {investing or Zallaudets)
fascia (parially cut away)

Ischial tuberosity

Superficial fransverse perineal muscle

Superficial perineal (Caolles) fascia
[cut edge turned down)

Fat body of ischioanal fossa
w

— w
SUPEEfI':'?::ﬂLE;;';':GiaaI Raound ligament of uterus and coverings ' Am

Perineum and External Genitalia: Female



PELVIS AND PERINEUM

Perineum of Female
Sagittal Section

F atty [awer of

subcutaneous _..._.,,...--'
tissue

— Feritoneum

Wesical fascia
Urachus

Transwerszalis fascia Uterowaginal fascia
Membranous layer of

subcutaneous tissue

Rectus
abdominis
muzcle

Rectal fascia

Rectus sheath (anterior layen
Fubic symphysis

Inferior{arcuate) pubic ligament

Transverse perineal ligament

Suspensony ligament of clitaris

Sphincter urethrae and sphincter
urethrovaginalis muscles

Ferineal membrane
Superficial perineal space

Superficial perineal (Colles? fascia

Ferineal body

Superior fascia of pelvic diaphragm

Inferior fascia of pelvic diaphragm

Lewator ani muscle

External anal
sphinctar muscle

Anococeygeadl body

Fi

3 i

Perineum and External Genitalia: Female



PELVIS AND PERINEUM

Superficial Perineum of Female

Bulbospangiosus . o
Suspensary ligament of clitoris

muszcle with deep
perineal finvesting or
allaudet's) fascia
parially remowed

Clitaris

Ischiocawernosus muscle
Bulb of westibule

Superficial perineal space

{pouch ar compantment)
Perineal membrane

zreater vestibular
(Bartholin's) gland

Izchiopubic ramus with
cut edge of superficial

perineal (Colles" fascia
Bulbospangiosus

muszcle {eut away)

Ferineal
membrana
Superficial
transwarse
perineal
muscle

Izzhial
tuberosity
Sacrotuberous Ferineal
ligament b dy
Gluteus Obturatar
maximus fascia
muscle

Tendinous arch of
lewator ani muscle

Inferior fascia of
pelvic diaphragm (cut)

Lewator ani muscle

Anococeygeal (ligament) body External anal sphincter muscle
-a-
N'J;f’
L e

Ischioanal fossa

Perineum and External Genitalia: Female



PELVIS AND PERINEUM

Perineum of Female
Deep Dissection

Urethra

Crus of
clitariz
Sphincter urethrae
muscle
Ferineal
membrana
Ischiopubic [cut and
ramus reflectad)
Compressar
urethrae
muscle
Bulb of
westibule
Sphinctar
urethrovaginalis
muscle
“Wagina

reater vestibular

(Barholin's) gland Deep transverse

parineal muscle

Perineal membrane i g’ﬂ;
i

e lI@N

Perineum and External Genitalia: Female



PELVIS AND PERINEUM

Perineum and External Genitalia of Male
Superficial Dissection

Investing
o fascia
Superficial % : - ower external
fatty (Campers) S - 2 oblique
layer of - : . muscle
subcutaneous :

Daeper 2 . i e -
membranous il L g = ¥ o ke ) Esxtarnal
[Searpa's) layer ! : : . i spermatic
of subcuta :ies:l-ll.les fascia

Skin of penis 1 R —— T “ { Aonterior
: i superior
iliaz zpine
Leep (Budds)
fascia of penis

Inguinal

ligament
[(Foupart)

Supericial
(dartos) fascia of
penis and scrotum

Fascia lata
[deep fascia)

Saphenous of thigh

apening and
femaral
arteny

and vein

zreat
zaphenous
wein

Superficial
perineal
(Collest

fascia

Broken line

indicates
line of ] ]
Izzh b
attachment ;T_n:-l-:;pu ic
of Colles'

and

Scarpa's
fasciae with
deep fascia

Fat body in ischioanal fossa

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Perineum of Male
Regions (Triangles) and Surface Topography

Fubic symphysis

Uragenital triangle

Ischiopubic ramus

Ischial tuberosity

Anal triangle

Tip of cocoyw

£\

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Perineum and External Genitalia of Male
Deep Dissection

Skin of penis

Superficial (dartos)
fascia of penis

Aponeurosis of
external oblique
muscle

Deep membranous
[Scarpa's)

layer of subcutaneous
tizzue [cut away)

Inguinal ligament
[(Foupart)

Deep (Budk's)
fascia of penis

Supericial
inguinal ring

E:xternal spermatic fascia
investing spermatic cord

_\ Fascia lata (deep fascia) of thigh

Bulbospoangiosus muscle

Izzhiocavernosus muscle
covers crus of penis

Supericial perineal (Colles? fascia (oot
anay to open superdicial perineal space)

Ferineal membrane

Deep perineal (investing or Fallaudet's)
fazcia (partially cut away) cowers
muscles of supericial perineal space

Superficial tfransverse perineal muscle
Izchial tuberosity

Superficial perineal (Colles fascia (cut edge)

Lewator ani muscle roofing ischicanal fossa

External anal sphincter muscle W

Zluteus maximus muscle . /’pm

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Section through Body of Penis

Superficial
dorsal wein

Skin

Crarzal arterny
and nene

Leep dorsal vein

Lataral

Superficial (dartos) suparficial vein

fascia of penis

[ arpus cawernosum

Deep (Budis) and its tunica

fascia of penis albuginea
Intercawernous
zeptum of
deep fascia Leep arteny

Carpus spongiosum
and its tunica albuginea

Urethra

Z

Perineum and External Genitalia: Male



Frenulum

Skin

Ischiopubic
ramus

Anus

External anal
sphincter muscle

Izzhial
tuberosity

Lewater ani muscle
and inferiar fascia

of pelvic diaphragm
roofing izchieanal fossa

Tip of cocoys

Gluteus maximus muscle

PELVIS AND PERINEUM

Penis

E:xternal urethral arifice (meatus)

Zlans of penis

Carona of glans

Med of glans

Opening of preputial (Ty=on's) gland

Supericial (dartos) fascia of penis

Leep (Budds) fascia of penis

E:xternal spermatic fascia
investing spermatic cord (out)

Supericial perineal (Caolles
fascia (oot away to open
superficial perineal space)

Leep perineal finvesting or
zallaudet's) faseia (cut away)
ower muscles of superficial
perineal space

Ischiocavernosus muscle
[cut aweay)

Superficial transwerse
perineal muscle

Ferineal membrane

Ferineal body

RN

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Zlans of penis

Corpara cavernosa
of penis

Intercavernous
septum of deep
[Budk's) fascia

Carpus spangiosum

FPubic tubercle

Superior
pubic ramus

lzchiopubic
ramus

Crus of penis

Ferineal
membrane

FPerineal baody
Extarnal anal

sphincter muscle

lzzhial
tuberosity

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Perineal Spaces: Inferior View

Pubic symphysis

Pubic bone

Superiar

n.ul;u:. Transverse perineal ligament {anterior
ramus B thickening of perineal membrane)
Inforior i Darsal artery and nerve of penis
{arcuale)

pubic Deep artery of penis

ligament

Urethral artery

Deep dorsal

vein:of penis Duct of bulbourethral (Cowper's) gland

Artery of hulb of penis

Ischiopubic ramus

Deep perineal (investing or Gallaudet's) fascia over
ischiocavernosus, bulbospongiosus, and
superficial transverse perineal muscles (oo away)

Urethra

Perineal
membrane

etk Superficial perineal (Colles’) fascia (cut awayv

Superficial transverse perineal muscle
tcut and reflected)

Ischial tuberasity

Perineal

body External

anal sphincter
muscle

et

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Perineal Space: Inferior View Deep Dissection

Dorsal artery and nerve of penis
Deep artery of penis

Urethral artery

Bulbourethral (Cowper's) gland
Artery of bulb of penis

Sphincter
urcthrae

4 muscle
Perineal membrane (cut edge)

Internal pudendal artery
and dorsal nerve of penis

Internal pudendal artery and perineal branch

Urethra
Deep transverse
perineal muscle

/o

;f_»f,‘f;

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Frontal Section, Anterior View of Perineum: Schema

Levator ani muscle

Perineal membrane :
Urinary bladder

Deep transverse perineal muscle Prostate

Deep perineal (investing Obturator internus muscle

ar Gallaudet’s) fascia

lschiopubie ramus

Corpus cavernosum (crus of penis) Sphincter urethrae muscle

and deep (Buck's) fascia of penis

Bulbourethral (Cowper's) gland

: lschiocavernosus muscle
Ischiocavernosus muscle cavernosus muscle

Superficial perineal (Colles’) fascia
icloses superficial perineal spacel

deep {Buck's) fascia of penis

Bulbospongiosus muscle

4

Perineum and External Genitalia: Male

Bulby of penis (corpus spongiosum) and



PELVIS AND PERINEUM

Prostate and Seminal Vesicles
Frontal Section

Ureteric

r 7, orifice

' [ _
— Trigone
e of urinany
* i 3 ’ bladder

Internal urethral sphincter

Uvula
of bladder

Frostate

Urethral Seminal colliculus
crest
Frastatic utricle
Openings of

prostatic ducts in
prostatic sinus

Opening of
ejaculatony duct

Sphincter urethrae muscle

Bulbourethral
gland (Comper)

Fi
Opening of i gﬂy
bulbourethral duct ﬂ 5

gy urethra #m

Frontal section of bulbous portion of sp
schematically extended

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Prostate and Seminal Vesicles
Sagittal Section

Ureteric
orifice

Trigone of
urinary bladder

Internal urethral
sphincter

Frostate

Seminal colliculus

Frastatic utricle

Opening of
ajaculatory duct

Sphincter urethrae
mus=cle

Bulbourethral Ay b : - . - b 14
aland (Cowper) o A i iy =t 2 A Rectum and
. o - i rectal fascia

Opening of bulbourethral duct

(Denonwilliers? fascia

Parineal body i W
Retrovesical or rectoprostatic ﬂ&k

Seminal vesicle
el@N

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Prostate and Seminal Vesicles
Posterior Yiew

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Prostate and Seminal Vesicles
Cross Section through Prostate

Anterior muscular band of skeletal muscle
[continuation of sphincter urethrae)

Isthmus and fibromuscular
stram a (smooth muscle)

Frastatic urethra
Frostatic utricle

Median lobe
Seminal

colliculus

Inferalateral

lobe

Inferal ateral
labe

Frostatic
sinus

Fi
M
C | 1

Inferoposterior lobe =) [ [, Y]

Ejaculatony ducts

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Urethra: Male

Internal urethral

sphincter
Frostate
Prostatic Frostatic sinuses
urethra _J

Frostatic utricle

. Sphincter urethrae muscle
Intermediate part of

(membranous) urethra  _]

Bulb of penis
Crus of penis
Bulbous
potion
[ Corpus cavernasum
e, TUNICE 3lDUGINES el
Carpus spangiosum
L e Tunicza albuginea
, - Deep arery of penis
Spongy (cavernaus) e
urethra —J a1 —  Intercavernous septum
of deep (Budds) fascia
Fendul Il i
endulaus | Urethral lacunae (dMorgagnil
(penile) ; and urethral glands (Littré)
potion |

Lacuna magna finconstant)

AR

Mawvicular fosza

lans penis

E:ternal urethral arifice {meatus)

urethra

Floor of
urethra

Trigone of

"'. urinany bladder

Uvula of bladder

Urethral crest

Openings of
prostatic ducts

Openings of
ejacul atony ducts

Bulbourethral
gland (Cowpern

Openings of
bulbourethral ducts

pi

o

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Descent of Testis

Suprarenal gland

Suspensory
idiaphragmatic)
ligament

Gonads

Mesonephric
Pwolfiian) duct

Gubernaculum

Lirinary bladder

8 weeks
(22.5-mm crown-rump)

Suprarenal glanc

Kidney
Suspensory
idiaphragmatic)

ligament
latrophic)

Testes

Epididyvmis
Gubernaculum
Deep inguinal ring

Lirimary blaclder

NMweeks
(43-mm crown-rump)

Fi

7o

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Descent of Testis

Testis

Epididymis Gubernaculum

Deep
inguinal
rarg

4 lunar months
(107-mm crown-rump)

Superficial inguinal ring

[uctus deferens
Scrotum (cut open)
Epididymis

Testis

Processus vaginalis o
g Cavity of
tunica

Gubernaculum
ﬁ l"&x 8 lunar months vaginalis

Yl (26-cm crown-rump) fcut open)

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Scrotum and Contents
Anterior View

Skin of penis

Superficial
fascia of penis

Leep (Bud's)
fascia of penis

Superficial
inguinal ring
Testicular arteny
Cructus deferens
External

spermatic fascia
Arterny to ductus

defarens

Cremaster muscle

and fascia Genital branch of

genitofemoaral nerve

Fampinifarm
[wenous) plexus

Septum of scrotum

fformed by dartos fascia) Epididymis

Appendix of epididymis

Superficial Appendix of testis

[dartos) fascia

of scrotum
Testiz (cowered by wisceral

layer of tunica waginalis)

Farietal layer of

Shkin of scrotum . o
tuniza waginalis

X\

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Scrotum and Contents
Lateral View

Superficial (dartas)
fascia of scrotum

External spermatic
fascia

Cremastar muscle
and fascia

Internal spermatic
fascia

Farietal layer of
tunica waginalis

Epididymi=

Testis (cowerad by
wvisceral lawer of
tunica wvaginalis)

Skin of scrotum

Y o

Perineum and External Genitalia: Male



PELVIS AND PERINEUM

Homologues of External Genitalia

Undifferentiated

Glans area

Epithelial tag

Uragismital fobi Genital iwhercle

Urogenital groove

Lateral part
of luberche

Anal uhercle
Ana pit

Glans
- F,IIM:‘!I o A Al A5=50 mm
i-10 weeks) : Coronal sulcus s B 10 weeks)
Site aof future arigin of prepuce
Uirethral fodd
Urogenital groove
Lateral iubercie
[shafl or Compus)
Labsoscroli swoelling

Linethral folds partly
fusesd (urethral fphe)

Anal tuberncle
Anan

} ! Fully
Body of i devel
Prepuce clitosis opied
Prepuce

Fully developed Bowdy (shat) Glans of

of penis

Raphae:
of penis

Scrotum Labiwmm
M
Vaginal
CHHiCE

Posterior
COMMissune

Perineal raphe

Perianal tissues
tincludeng external
anal sphincter
muschel

37

Homologues of Genitalia



PELVIS AND PERINEUM

Homologues of Internal Genitalia

Diaphragmatic Bgament
Isuspensory ligament of ovary)

Paramesomephnic (millesian) doct
Gl

Mesonephric tubules

Mesonephric (wolifian) duct

Gienital cord

Ingumrﬂ fold “-.____‘\ le,g“-.ni[lﬂ SIAEE
Privsarcdium of prostate (4 )
or of pasavrethral {Skene's)
(% ¥ glands

Primordism of bulbowrethial (Cowpers (£ )
or of greater vestibular (Barthodin<) {9 | glands

Bulbourethral \
!Cmpel’s_] glandk

Homologues of Genitalia



PELVIS AND PERINEUM

Testis, Epididymis and Ductus Deferens
Frontal Section

Efferant ductules

Aberrant ductule
[westigial mesonephric tubule)

Cructus deferens
Fete testis
{in mediastinum testis)

Septa
Head of epididymis
Tunica albuginea
Body of epididymis

Lobules

Tail of epididymis

o

Testis, Epididymis and Ductus Deferens



PELVIS AND PERINEUM

Testis, Epididymis and Ductus Deferens

Schema

Testis, Epididymis and Ductus Deferens



PELVIS AND PERINEUM

Testis, Epididymis and Ductus Deferens
Cross Section

Labules of testis

Skin of scrotum
Septa

Superficial (dartos) fascia

Scrotal septum
[dartos)

E:xternal spermatic fascia

Cremaster muscle
and fascia

Internal spermatic fascia

Farietal layer of
tuniza waginalis

isceral layer of
tunica wvaginalis

Tunica albuginea
of testis

Sinus of epididymis

Ductus deferens
Epididymis

Rete testiz(in Dq:x
mediastinum testis) ' /;m

Testis, Epididymis and Ductus Deferens



PELVIS AND PERINEUM

Rectum of Male In Situ

Sigmoid colon

Sigmoid mesocalon Free taenia

(taenia libera)

Rectosigmoid junction

Cructus fwas)
deferans (out)
Feritoneal reflaction
Ureter (cut)
Rectowesical pouch
R 4 Urinany
N . ’ J . 5 I " bladder
Rectum and e T . Y el
rectal fascia -
Seminal
wesicle

Lewator ani muscle
(pelvic diaphragm) Retrovesical or
rectoprostatic
(Drenonvilliers?
fascia

Cacoy

Fuborectalis part of Frostate
lewator ani muscle
Izchiocawernosus
muscle and deep
perineal {inwvesting
or allaudets)
fascia (partially
cut anay)

Leep part of external
anal sphincter muscle

Supericial part of extarnal
anal sphincter muszcle

Subcutaneous par of external
anal sphincter muscle

Leep transverse
perineal muscle
and perineal

membrane
Ferineal
bady Supedicial fransverse
perineal muscle

and deep perineal
finvesting) fascia

Superficial perineal (Colles) fascia ,ﬁi
¥ BN

Rectum



PELVIS AND PERINEUM

Rectum of Female In Situ

Free taenia (taenia libera)

Sigmoid
mesacolon

Sigmoid colon

Rectosigmoid Uterus
junction

Feritoneal

reflection Wesicouterine pouch

Fectal fascia

and rectum Uratar out)

“Wagina and

Rectoutarine waginal fascia

pauch
(cul-de-sac
of Douglas)
Urinary bladder
and wesical fascia
Coocny
Izchiocavernosus
muscle and deep
Lewat ; perineal {inwesting or
exram-:-ur:c:-: zallaudet's) fascia
[pelwic
diaphragm

Leep transverse
perineal muscle
and perineal membrane

Fuborectalis part of
lewatar ani muscle

Supericial perineal

(Calles’ fascia

Deep external anal

sphincter muscla Superficial transverse

perineal muscle and
deep perineal {investing
or Fallaudet's) fascia

Perineal body
S

Xy

Superficial external
anal sphincter muscle

Subcutaneous external
anal sphincter muscle

Rectum



PELVIS AND PERINEUM

Ischioanal Fossae

— Sigmoid
colan

lligeus
muscle
and fascia
External
Vi i iliac
e vessels
f
1
Jn
N} lliopedineal
ifs line
i
L8R
‘; Obturator
*":t intarnus
- muscle and
-:-ﬂﬁr

fascia

j"l
-

ﬂ#_"-". s

Fudendal canal
[Alcock) cantains
internal pudendal
wessels, pudendal
nene and
perineal nenre

Izchial
tub erosity

Tendinous arch of levator ani muscle

Extraperitoneal
(zupralevator) space
(fibrofathy tiszue)

Sacrogenital fold (uterosacral
in fermale)

Lewator ani muscle and superiar and

o] it of fat body of ischi I £
SERSERAL GLISE B8 S SRS inferior fascia of pelvic diaphragm

Superficial (perianal) part of fat body of izchicanal fossa Feritoneum (eut edge) forming floor of pararectal fozsa
Transverse fibrous septum Rectal fascia
of ischioanal fossa
Submucous space (internal venous plexus) External anal sphincter muscle ;‘[E:;
Ferianal space (external venous plexus o PR
pace ( p 1 Canjoined longitudinal muscle . /;m
Intersphincteric groove (anocutaneous line) Internal anal sphincter muscle

Rectum



PELVIS AND PERINEUM

15-17 cm

1113 cm

B-9 cm

56 cm

4-5 cm

2.5-3cm

Surgical anal canal

Anatomical anal canal

0.5-1 cm

Siweat glands and
hairz in perianal skin

Rectum and Anal Canal

Rectosigmoid junction
Superior transverse folds of rectum (walves
of Houston)

Middle transverse folds of rectum
{walwves of Houstan)

Inferior transwerse folds of rectum (valves
of Houstan)

Feritoneal reflection

Rectal fascia
Longitudinal muscle layer
Circular muscle layer
huscularis mucosae
Lewator ani muscle

o Anorectal line

Anal columns (dargagnil
Anal sinus

FPectinate (dentate) line

Internal rectal wenous plexus
insubmucous space

Leep external
sphinctar muscle

Conjoined longitudinal muscle
Internal sphincter muscla
Anal walve

Anal crypt

Superficial external
sphinctar muscle

Anal glands

Transverse fibrous septum
huscularis mucosae of anal canal
Ferianal space

Subcutaneous of external sphincter muscla

o

%yl

Anal verge . .
Pect Carrugatar cutis ani muscle
ecten . ;
External ractal wenous plexus in perianal space
Anoderm Intersphincteric groowve (anocutaneous line)

Rectum



PELVIS AND PERINEUM

Anorectal Musculature
Anterior View

Rectosigmaoid
junction

Sigmoid colon

Free taenia (taenia libera)

Fibers of taenia spread aut to form longitudinal muscle layer of rectum

Fibers from longitudinal muscle join circular muscle layer
Window cut in longitudinal muscle layer

to expose underlying circular muscle layer

Circular muscle layer

Lewator ani muscle

Deep external anal sphincter muscle
Superficial external anal sphincter muscle

Subcutaneous external anal sphincter muscle

Fibrous septum

Carrugatar cutis ani muscle

Ferianal skin /"'ﬁ
. o N

Rectum



PELVIS AND PERINEUM

o

#l
[N

3/

Superiorfascia of pelvic diaphragm

Inferior fascia of pelvic diaphragm

Lewatar ani muscle
Fectal fascia

Langitudinal muscle of rectum
Circular muscle of rectum

huscularis mucosae of rectum

Deep axternal
anal sphinctar muscle

Internal rectal venous plexus

Conjoined longitudinal muscle

Superficial external
anal sphinctar muscle

Internal anal sphinctar muscle

Muscul aris mucosae of anal canal

Transwerse fibrous septum
of iszhinanal fossa

Subcutaneous external
anal sphincter muscle

Anorectal Musculature
Frontal Section

Carrugatar cutis ani muscle

y 1
F

1
Intersphincteric groowe
fanocutaneous line)

E:ternal rectal venous plexus

Rectum



PELVIS AND PERINEUM

External Anal Sphincter Muscle: Male Perineal View

Superficial scrotal (dartos) fascia

Septum of scrofum
Deep (Buck's) fascia ol penis

Bulbospongiosus muscle with deep perineal
(investing or Gallaudet's) fascia removed

Ischioeavernosus muscle with deep perineal
(investing or Gallaudet's) fascia removed

Perineal membrane
Ischiopuhic ramus
Perinedl hody

Superficial transverse perineal muscle with decp
perineal (investing or Gallaudet's) fascia removed

Subcutaneous %

Yl ARG o

Parts* of external anal

Superiicial sphincter muscle

Deep
Superficial perineal (Caolles’) fascia leut edges)

Transverse fibrous septum of ischioanal fossa (cut)
Ischial tuberosity

Sacrotuberous ligament

Pubococevaeus }

Pubarectalis Levator ani moscle
lliococcygeus

Anococoygeal body ihigament) (posterion extensions
of superficial external anal sphincter muscle)

Gluteus maximuos muscle

Tip of cocoyx

: el

Rectum



PELVIS AND PERINEUM

External Anal Sphincter Muscle: Female Perineal View

Clitewris

External urethral
orifice

Vagina

lschiopubic
B ramus

Anus

Superficial perineal (Colles’) fascia (cut edge)
Ischiocavernosus muscle with deep perineal
tinvesting or Gallaudet's) fascia removed
Bulbospongiosus muscle with deep perineal
finvesting aor Gallaudet’s) fascia removed

Fibers from superficial external anal
sphincter muscle Lo ischiopubic ramus
Perineal membrane
Superficial transverse perineal muscle with
deep perineal {investing or Gallawdet’s)
fascia removed

Superficial perineal (Colles’) fascia (cut edge)
Perineal body

Crossed fibers from superficial and deep external
sphincters to superficial transverse perineal muscle

Parts* of external anal j Deep e
sphincler muscle { Superficial
Subcutaneous
Pubococoygeus

Levator ani muscle § Puborectalis
lliococcy geus
Cluteus maximus muscle

Anococcygeal body (ligament) (posterior extensions
of superiicial external anal sphincter muscle)

*Parts variable and often indistinct

. e BN

Rectum



PELVIS AND PERINEUM

Actual and Potential Perineopelvic Spaces
Sagittal section

FPeritoneum

Wesical fascia

Rectal
fascia

Rectal
fascia

Fresacral
fascia

Fresacral

Setropubic (prevesical) space

space [Retzius)
Retrowvesical space
[of rectovesical space)

Frerectal space
(of rectovesical space)

Ractovesical
or rectoprostatic
(Denonvilliers?

Retroprostatic space fascia (septum)

[of rectowesical space)

Sphincter urethrae and deep
transverse perineal muscle

Lewator ani muscle
and fascia of

Deap part of external pelvic diaphragm
anal sphincter muscle

Superficial part of external
anal sphincter muscle
Subcutaneous part of external
anal sphincter mus=cle

Leep postanal space

Anococoygeal body (ligament)
[reep (Budds) fascia of penis

Superficial perineal (Colles) fascia Supericial postanal space (part of perianal space)

*Pars variable and Submuecous space

often indistinct

Ferianal space

Bulbospongiosus muscle and deep perineal (Gallaudet's) fascia W

Superficial perineal compartment (space or pouch)

'EIEN

Rectum



PELVIS AND PERINEUM

Spread of Perineal Abscess in Perineal Spaces
Perineal view

Ferineal membrane
[Leep transverse perineal muscle

Superficial transverse perineal
muscle (out amway)

Anterior recess of ischioanal fossa

=== Freanal communication {inconstant) betwaen
right and left ischioanal fossae

Fus in ischicanal fossa

Fosterior communication between right and left
izchioanal fossae via deep postanal space
deep to anococeygeal body (ligament)

Gluteus maximus muscle

Sacrotuberous ligament (cut away)

FPasterior recess of ischioan al fos=za

Rectum



PELVIS AND PERINEUM

Pelvic Scans: Female Sagittal MR Images

Median (A) and paramedian (B) sagittal MR images of female pelvis
A B

A Anal canal RA Rectus abdominis muscle
C  External os of cervix 5 Sacrum
D  Dural ithecal) sac U Uterus
P Pubic symphysis UB Urinary bladder
R Rectum YV  Vagina gﬂﬂy"
iV
 $ oy

Regional Scans



PELVIS AND PERINEUM

Pelvic Scans: Male Sagittal MR Images

Median (C) and paramedian (D) sagittal MR images of male pelvis

C  Corpus spongiosum R Rectum

CC Corpus cavernosum §  Sacrum

G Clans penis T Testis

P Pubic symphysis U Urinary bladder

PS Prostate

Regional Scans



PELVIS AND PERINEUM

Arteries of Rectum and Anal Canal: Posterior View

Left colic arteny Inferior mesentaric artarny
Ascending branch Abdominal aorta
Descending branch Inferior wena cava
Sigmoid arteries ledian sacral ateny

hdarginal arteny Common iliac artery

Reactosigmoid ateries Extarnal iliac arteny

Internal iliac arteny

Lateral sacral arteny

=] i ctal art
uperarrectal anery Superior gluteal

arteny

Inferior
epigastric
arteny

Middle Inferiar
rectal y \ di gluteal
artery T . ; R arteny

Ischial spine Obturator arteny

Obturator
internus muscle

Internal pudendal
arteny

Internal
pudendal arteny

Umbilical arteny

Inferior wvesical arteny

Fudendal canal (Alcodd) Artery to ductus deferens
Anus

lzzhial tuberasity Superiorvesical arteny
External anal

sphincter musecle Middle rectal arery M

. ﬂ.
Inferiorrectal arens Pubarectaliz muscle Inferior rectal artery * Am

Lewatar ani muscle [sewverad)

[lschio-coceygeus muscle

Vasculature



PELVIS AND PERINEUM

Veins of Rectum and Anal Canal
Anterior View

Inferior mesenteric vein (to portal vein
wid splenic wein)

Inferior vena cava

Sigmoid weins
Common iliac weins

Rectosigmoid wein
Median sacral wein

Superior rectal vein (bifurcation)

External iliac wein

Internal iliac wein

Obturator wein

Superiorwvesical and
uterine veins (from
uterine venous plexus)

Ferimuscular
rectal venous plexus

hiddle rectal wvein
Internal pudendal wein

Communication between internal
and perimuscular rectal plexuses

“Waginal wein (from waginal
wenous plexus)

Inferior wesicular wein

Internal pudendal vein in
pudendal canal (Alcodd)

Inferior rectal wein

Internal rectal plexus

External rectal plexus Communication between internal lq:vi
and external venous plexuses /
- 8 BN

Vasculature Plate 671



PELVIS AND PERINEUM

Arteries and Veins of Pelvic Organs: Female
Anterior View

Renal atery and wvein

Renal artery and wei Ovwarian arteny and wein

Abdominal aorta

Kidney Ureter

Inferior mesenteric arterny

Chvarian artery and vein Pzoas major musele

Ureter Commen iliac arteny

Inferior vena cawva Median sacral wessels

Superior rectal arteny (out)

FP=oas majar muscle .
Found ligament of uterus (cut)

Faritoneum (oot edge) Chrarian arteny

Internal iliac arteny

Anterior division of
internal iliac artery
External iliac arterny
Suspensorny ligament of ovany

contains owarian wessels
Fectum

Obturator artery and nene

Umbilical arterny
(patent part)
Chwany

Middle rectal ateny

Uterine arteny
Uterine (Fallopian)

“Waginal artery
Uterus

Inferior wesical arteny

Round ligament

Found ligament of uterus of uterus (out)

Wagina Superior wesical arteries

Inferior epig astric

Urinary bladder arteny and wein

Umbilical arteny
[occluded part)

Superiorwesical arteries
Medial umbilical ligament M

X\l

Medial umbilical fold

Median umbilical ligament (urachus)

Vasculature



PELVIS AND PERINEUM

Arteries and Veins of Testis
Anterior view

Renal vassels
Inferior vena cawa

Abdominal aorta

Testicular vessels
Ureter

Inferior
mesenteric arteny

Common iliac vessels

Internal iliac wvessels
External iliac vessels

Inferior vesical
artery

Inferior epigastric
weszals

Arterny to ductus
deferens

Cremasteric
wassels

Testicular wessels
in spermatic cord

Femuoral
wessels

Superficial
external
pudendal
wessels (cut - pass
supericial to
spermatic cord)

Leep external
pudendal
wessels

Fampiniform
wenous plexus

Deep dorzal vein
and dorsal
arteries of

peniz under
deep (Budis)
fascia of penis

Vasculature



PELVIS AND PERINEUM

Arteries and Veins of Pelvis
Female - Sagittal Section

edian sacral
arterny

Abdominal aorta

Right common iliac arteny

Internal iliac artery

Fasterior division of
internal iliac arteny

. Left common iliac arterny
Illiolumbar

arteny

Anterior division of

internal iliac arteny
Lateral

| ' 4 External iliac arteny
=zacral | . f ] : | = L
arteries Obturatar arterny

Superior
glute al
arteny

Umbilical arteny
(patent part)

Firifarmis

Middle rectal arteny
muscle

Uterine arteny

Inferiar .
gluteal “Waginal arteny
arteny
Inferior vesical arteny

Superiorwesical arteries
Intarnal

pudendal
arteny

[lschio-)
cocoyrgeus
muscle

Fubic symphysis

Sacrotuberous
ligament

Medial umbilical ligament

[occluded part of umbilical artenyd
Obturator fascia

[of abturator internus muscle)

Internal pudendal arterny Lewator ani muscle (out edge) M
in pudendal canal (flcod) /.I‘-
¢ o lEN

Vasculature



PELVIS AND PERINEUM

Arteries and Veins of Pelvis
Female - Right Paramedian Section: Lateral View

Abdominal aorta

Inferior wana cawa

Right common iliae arterny
Left common iliac arterny
Ureters

External iliac artery (cut)

Internal iliac arteny
FPasterior division of
internal iliac artery
Anterior division of
internal iliac arteny

Superior gluteal arteny
Obturator arteny

Umbilical artery (patent part)

Firiformis muscle
Internal pudendal arterny
Inferiar gluteal arteny

[lzchio-jcoceygeus muscle

mMiddle rectal arteny

Uterine arteny

“Waginal arteny

Inferior vesical arteny
Obturator
Internal pudendal arteny canal
Obturator
internus
muscle

Lewator ani iﬂ;{};

muscle " /‘:m

Inferior rectal arteny
Superior wesical arteries

Medial umbilical ligament
[occluded distal part of umbilical arteny)

Vasculature



Right umbilical arteny

Superiorwesical arteny

Umbilical arterny
{occluded part)

Deep circumflex
iliac wassels

Inferior epig astric
wazsels

Cuctus defarens
and its arterny

Medial umbilical
ligament

Median umbilical
ligament {urachus)

Umbilical arterny
[occluded part)

Superior
wesical arteny

Supericial dorsal
wein of penis

Leep dorsal wein and
darsal artery of penis

Deep (Budk's)
fascia of penis

Testicular arterny

Fampiniform
(wenous) plexus

PELVIS AND PERINEUM

Arteries and Veins of Pelvis: Male
Left Paramedian Section - Lateral View

Inferior vana cava

Right abturator vesszels

(patent part)

s

o
. \

FPasterior
scratal
arteries

Weszical (retropubic) venous plexus

Arery to ductus defarens

Abdominal aorta

Common iliac vessals

Median zacral wessels

External iliac wvessels (cutf)
Internal iliac wessels
Hialumbar arteny
Lateral zacral arteny
Superior gluteal arteny
Obturator arteny
Umbilical arteny
Ureter (cut)

Inferiar gluteal arteny
Inferior wesical arteny
Mliddle rectal ateny

Internal pudendal arteny

Cuctus deferans
and its arteny

FProstatic branches of
inferior vesical arteny

Inferior rectal arbeny
FProstatic wenous plexus

Sphincter urethrae muscle

Ferineal arteny

Internal pudendal artery (dorzal attery of penis)
on superior aspect of perineal membrane

$ i

Vasculature



PELVIS AND PERINEUM

Arterial Supply of Prostate
Benign Hyperplasia Specimen

Inferior vesical arteny

Branch to prostate

Urethral branches

Capsular branches

Hyperplastic [ateral lobe
Sphincter urethrae muscle

Arerial supply of prostate
(Frontal section, anteriar wiew of specimen
with benign hyperplasia)

Vasculature



PELVIS AND PERINEUM

Arteries and Veins of Perineum
Female

Fosterior Dorsal atery of clitoris

labial arteny

Deep arterny of clitoris

Ischiocavernosus

muscle Bulb of vestibule

Compreszor urethrae muscle

Bulbospongiosus

|
eSS Artery to bulb of vestibule

Superficial Greater westibular(Barthaolin's) gland

perineal space
Deep transverse perineal muscla

Ferineal
membrane Internal pudendal artery

Ferineal membrane {cut avuay)

Ferineal
artery Perineal arteny (cut)
L Supericial perineal (Caolles
Superficial fazeia (oot and reflectad)
tr:l;s;;.r:ersael to open superficial perineal space
muscle
Internal pudendal arterny
in pudendal canal (Alcodd
Farineal
arteny
Inferior rectal arteny
Internal
pudendal arteny
in pudendal

canal (Aleodd b

Mote: Deep perineal (investing ar
allaudet's) fascia remowved fram

Inferior
muscles of superficial perineal space

rectal arteny

External anal sphincter muscle gﬁw“

'#IEN

Vasculature



Found ligament branch of uterine arteny

COwarian branch of uterine arterny

Cwarian wessels

Tubal branches
of owarian wessels

UWterine weszels

Ureter

Waginal branche=
of uterine arterny

“aginal arteny

Lewatar ani muscle

Ferineal membrane

Internal pudendal arttarny

Ferineal arteny

Superficial perineal space

Supericial perineal (Colles) fascia

Tubal branch of uterine arteny

PELVIS AND PERINEUM

Arteries and Veins of Uterus

Vasculature



PELVIS AND PERINEUM

Arteries and Veins of Perineum: Male

Superficial (dartos)
fascia of serotum

External spermatic Septum of scrotum

fascia over testis and

spermatic cord Fosteriar serotal arteries

[reep (Budk's) fascia of penis
Bulbospongiosus
muscle
Supericial perineal
[Cuolles fascia (out edge)

lzchiocavernozuz Superficial perineal

muscle space [opened)
. Ferineal artery and wein
Ferineal n
membrane

Internal pudendal artery passes
superiorto perineal membrane

Ferineal body

Superficial transwerse perineal
muscle and transverse perineal
arteny (cut and reflected)

Supericial transwerse
perineal muscle

Transverse perineal arterny

Supericial perineal
[Caolles? fascia (cut edge)

Internal pudendal veszels and
pudendal nernve (cut) in pudendal

Fudandal canal (Alcock) (opened up)

canal (Alcod)

Inferi ctal art
Mote: Deep perineal nferor rectal aneny

finmvesting or
zallaudet's) fascia

.
removed fram muscles W

of supericial perineal space Inferior fascia of pelvic diaphragm /"‘
{roof of ischioanal fos=sa) . o BN

Vasculature



PELVIS AND PERINEUM

Arteries and Veins of Perineum: Male

Leep arterny of penis

Leep dorzal vein of penis

Crarzal ateny and nerve of penis

Transverse perineal ligament (antariar
thickening of perineal membrane)

Deep artery of penis
Crarsal arterny of penis

Urethral arteny Ferineal membrane (cut edge)
Areny of bulb of penis
Internal pudendal arteny

Ferineal arterny (cut)

Internal pudendal vassels in
pudendal canal (Alcodd)

WA
Superficial perineal (Colles? fascia (oot edge) i /
L ﬂ'm

Vasculature



PELVIS AND PERINEUM

Lymph Vessels and Nodes of Pelvis and Genitalia: Female

Lateral aortic (lumbarn
nodes

Freaoric lymph nodes

Fromontarial (middle sacral) nodes

Common iliac nodes

(Lateral) zacral node

Internal iliac node

Lateral (superiar)
external iliac node

Medial (inferior)
external iliac nodes

Obturator node

Superficial
inguinal
nodes

Highest deep
inguinal node

[Claquet)

Deep inguinal nades

/o

Vasculature



PELVIS AND PERINEUM

Lymph Vessels and Nodes of Perineum
Female

Inguinal
ligament
(Foupart)

Highest deep
inguinal
node
[Claquet)

g

* Inferior nodes fwertical group) Fascia lata [cut away)

of superficial inguinal nodes
Femaral vessals and nerve

Superolateral nodes chorizental

il i inal nod
group) of supericial inguinal nodes BEp Inguinal nodes
Ca
L]

Superomedial nodes chorizental I“"
group) of supericial inguinal /;m

Vasculature Plate 683



PELVIS AND PERINEUM

Lymph Vessels and Nodes of Pelvis and Genitalia: Male

Freaoric nodes

F athways from testes
along testicular wessels

Common iliac nodes

Framaontarial
(middle sacral) nodes

(Laterali=sacral node
Internal iliac nodes
External iliac nodes

Highest deep inguinal
node (Claquet)

Deep inguinal nodes

Supericial inguinal nodes

%

Presymphyseal node gm

Vasculature



PELVIS AND PERINEUM

Lymphatic Drainage from Prostate

Freaortic node
Fromontarial node

Internal

iliac nodes
Common iliac node

(Middle
and lateral)
zacral nodes

Extarnal iliac nodes 4

F athway alengside
rectum to (middle and
lateral) savral nodes

F athwuay ower bladder
to external iliac nodes

Frevesical plexus and
pathway (broken line)
to external iliac nodes

F athway (broken line) fram lower
prostate and membranous urethra

. along internal pudendal vessels (beneath
. . . pelvic diaphragm) to internal iliac nodes
Fathway aleng inferior wesical wessels
to internal iliac nedes(principal pathway)

ﬂ g

Vasculature



PELVIS AND PERINEUM

Nerves of External Genitalia: Male

Greatersplanchnic nene

Celiac ganglia
Leszersplanchnic nene

. Superior mesenteric ganglion
Least splanchnic nenre

Subcostal narve (T12) Aorticorenal ganglia

lliahypogastic nene Lumbar splanchnic nenes

Hizinguinal nene Inferiar

mesentaric

anglion
Sympathetic trunk gang

and ganglia
Intarmesentaric

Ganitofermnaral [aortic) plexus

nenre

Testicular arteny

and plexus
Lataral cutaneous
nere of thigh
Superior
Femaoral branch of hypagastric
genitofemoral nenre plexus
Genital branch of .
genitofemaral Hypogastric
nenes

Femaral nense Inferior hypogastric

(pelvic) plexus

Lateral
cutaneous
nerve of thigh

Cuctus deferens

Femoral and plexus

branches of
genitofemaral
nene

Femoral
nense
Anterior
cutaneous
branches of .
femoral nerve Testicular
arteny
and plexus
Anterior cutaneous
branch of ilichypogastric nene
. . Crarsal nerves of penis
Genital branch of genitofemaoral nanve ﬂ-ﬂ-
Anterior serotal branch of ilicinguinal nerve \ /;m

Innervation



PELVIS AND PERINEUM

Nerves of Pelvic Viscera: Male

Anterior wagal trunk T40 spinal nerve (anterior ramus)

Faosterior wagal trunk White and gray rami communicantes

Celiac branch reatersplanchnic nene

. . . Lessersplanchnic nene
Inferior phrenic arteries and plexuses

Least splanchnic nene
Left gastric atery and gastric plexus
3 v s P Liaphragm
Celiac ganglia, plexus and trunk Left renal artens
Left aoticorenal ganglion and plexus
: ; ; L1 zpinal nerve

Superior mesenteric ganglion
P gang fanterior ramus)

Superior mesanteric artery and plexus .
Gray ramus communicans

Intermesenteric (aortic) plexus hite ramus communicans

Inferior mesentaric ganglion,
artery and plexus

1=t, Z2nd, 3rd lumbar splanchnic nernves

. Gray rami communicantes
Ureter and ureteric plexus

Sympathetic trunk and ganglia
Superior hypogastric plexus
Sth lumbar splanchnic nene
Superior rectal artery and plexus

LS spinal nerve (antariar ramus)
Hypogastric nenves

o Lumbasaecral trunk
Merve fram inferiar

hypogastric plexus
to =igmoid and descending
calan (parasympathetic)

Gray rami communicantes

51 spinal nenre

. fanterior ramus)
Sacral splanchnic nenes

(eympathetic) Pelvicsplanchnic
Inferiar hypogastric nenes (parasymp athetic)
[pelvic) plexus

Obturater nernve Sacral plexus

and arte - .

r Firiformis muscle

Cuctus deferans alut . |
and plexus uteus maximuz muscle

and zacrotuberous ligament

Wesical plexus

Ractal plaxus [lschio-lcocoygeus muscle

and sacrospinous ligament
Frostatic plexus

Cawernous nenes
of penis

Fudendal nenre

Lewator ani muscle

Inferior anal (rectal) nene

tr Ferineal nene
. "
E Dorsal neme of penis /,ﬂ
Fuosteriar serotal nerves . o JEN

Innervation



PELVIS AND PERINEUM

Nerves of Perineum
Male - Perineal View

Dorzal nerve of penis FPerineal membrane fout to
show neurowascular stroctures
on superior aspect of perineal
membrane)

Fosterior scrotal nenres

Superficial perineal
[Colles" fascia (out
to open superficial
perineal space)

Supericial and deep
branches of
perinedl nene

Superficial perineal
nene

Crarzal nerve of penis
[passes superior to
perineal membrane)

Leep branch of
perineal nenre

Ferineal nenre

Obturator fascia
[of abturatar
internus muscle)

Fudendal canal
(Alcodd fopenad up)

[rorsal nene of

penis (continuation Fudendal nernre

of pudendal nernve

supplying muscles

on superior aspect
of perineal

membrane)

Zluteus maximus muscle (cut)

Inferiar Sacrotuberous ligament (cut)

cluneal nenres

Perfarating Anococoygedl nenve >
Inferior anal (rectal) nerves cutaneous nene W
' o mN

Innervation



PELVIS AND PERINEUM

Nerves of Perineum
Male - Posteroinferior View

Firifarmis muscle

(lschio-leocoygeus
muscle

Isczhial spine

Lewator ani muscle

Fudendal nenre

Inferiar anal
{rectal) nerve

Obturatar internus muscle

Ferineal nerve

Innervation Plate 689



PELVIS AND PERINEUM

Nerves of Pelvic Viscera
Female - Sagittal Section

'( Abdominal aorta

Sympathetic trunk
and L2 ganglion

White and
gray rami
communicantes

Lumbar
splanchnic # .
nenres Intermesenteric
) b i (aortic) plexus
Owarian are
G ray rami i

| and plexus

1R
communicans ¥ ’
W |
L5 zpinal _
o/ |

henre

Superior
hrypogastric

Right plexus

hypagastric
nene [cut)
Common

iliac arterny
Right and and plexus
Ieﬂsacrgl Ureter
sympathetic
trunks and Internal
ganglia iliac arteny

and plexus

External
iliac arterny
and plexus

Firifarmis
muscle

Sacral splanchnic Left hypogastric nenre

nenes (symp athetic) —
Inferior hypogastric (pelvic) plexus

Fudendal
nernse

Uterine (Fallopian) tube
L Owarny

Symphyseal suface of pubis

FPelvic splanchnic

nerves (parasympathetic) Urinary bladder

Weszical plexus

(lschio-Jeoceygeus muscle Uterovaginal plexus

Uterus (retracted)
i-

37

Rectal plexus

Rectum (retracted)

Innervation



PELVIS AND PERINEUM

Nerves of Pelvic Viscera
Female - Superior View

. Abdeminal aorta
Inferior wena cawva

Extraperitoneal FPeritoneum

(subserous) fascia

Commoaon
iliac vessels
and plexus

Superior
hypagastric
Urater plesus
Sacral promontony
Right sympathetic trunk
Sigmuoid
colon
Uterus Right and left
hypogastric nenes Dﬂﬁx
#l
. /:m

Innervation Plate 691



PELVIS AND PERINEUM

Nerves of Perineum and External Genitalia
Female

Anterior labial branch
of ilisinguinal nenre

Carsal nenve of clitoris
Leep branch

of perineal
nene

Ferineal branch of
posterior
cutaneous nene
of thigh

Fasteriar labial nerves

Superficial
branch of
perineal
nenre Corsal nenve of
clitariz passing

superior to
perineal membrane

Fudendal nere in
pudendal canal
[Alcock) (dissected)

Inferiar cluneal
nenres

Gluteus maximus
muscle (oot away)

Ferineal nerve
Sacrotuberous ligament

Ferfarating cutaneous nene

Anococeygeadl nenes
S

3/

Inferior anal (rectal) nerves

Innervation



PELVIS AND PERINEUM

Pudendal Nerve Block, Perineal Approach

Primarily Pudendal Nerve

Ischial tuberosity

Ischial spine

1

Innervation Plate 693



PELVIS AND PERINEUM

Neuropathways in Parturition

Lircates

5,::|.|r|1 hnig j

% & L esssipy 7
VS ke "‘l“""‘"l
Lisast ] -
ACTyE Lanfersoe
Flrmieis}

Celiac ganghion
Sympathetsc trunk

anil ganglia
Aaticorenal ganglion

T11 spinal
nerve Lanteros

MIJP[II::II’ ATRESE LT i ransh

ganglion

Eam commumcanies
Intesmeseniori;

faertic) plexus
Subcostal nerve (T12}

L umibar
splanchnic
nervess

Infesricar
MesENIefc LIneion

Intermesentenic
{aortic) plexus

Superior hypowastric
plowus

— - 51 spinal nernve

i {ANLersor ramLs|
3

ey pragastric ; . N

nerve (L1 . : l*.\ Hypogastric nerviss
. - : i

B r .J o ! i}

|Bpanguinal nerve (LT ! 1 Pelvic splarchnic

nomves

N i
wical plexus Ifericr hvpogaslnic

Ipelvic) plexus

Drarsal nerve of clitaris
Uterevaginal plexus

Povsteriaar labeal nenves
Pudendal nerve (52, 3, 4)

Infernnr anal irectal) nemnve

—_— ':il.a-ns.ur-. fibsizrs drom utering mrereeeen Sevsory fibers from cervin and wpper e = Spmvsoey fibers from lowers vagina

by mmed Turslys ac COMPLIEyY sy :r|||.!!|'||:-‘:|| VAR AL COMPany |:|i-|1.|1 .L|-||‘|_.." hnic nerves and |ZN"|irI1-'ur|| ACEOMPAny somatic fbers .-a.

fibers via hypogastric plexuses to TIL 12014 (parasvmpathetic 1o 52, 3, 4 via puthendal nerve to 52, 1, 4 /l'.‘
Motor fibyers 1o uBerine bedy “eseee Motor fibers fo bower uterine segment,  ====== Motor fibers 10 fower wagina and . =i

and fundus {svmpathetic) cenviy, and upper vagena (parasympathetic pedineum via pudendal nende (somatic)

Innervation



PELVIS AND PERINEUM

Innervation of Female Reproductive Organs: Schema

bl i
|

Sympathetic trunk ‘=AY | 0 P Ly e I

and ganglion

13V 1AMUs COMMUnicans

White ramus communicans

Greatersplanchnic nene

Lessersplanchnic nerne

Least splanchnic nenre

Sympathetic trunk

Owarian artery and plexus

Uterine (fallopian) tube

Mote: Fain from
intraperitoneal pelvic viscara
[e.g., uterine contractions)
goes via uterowaginal and
pelvic plexuses, hypogastric
nemres, superior hypogastric
plexus, lower aortic plesxus,
lawver lumbar splanchnic
nemres, sympathetic trunk
fram L to LS to spinal nernves
T11, 12, FPain frem
subperitoneal pelvic viscera
[e.g., cerwical dilation and
upperwagina) goes via pelvic
splanchnic nenres to 52, 3, 4.
Afferants from loweer wagina
and perineum go wia
pudendal nenes

to 52,3, 4

Sympathetic
fibers

{

G

D <

AN o T

o

Celiac ganglia and plexus

Aaricorenal ganglia

Superior mesenteriz ganglion

e 1 i
\ S
i Inferior mesenteric ganglion
v L
< P
f

L4
Superior hypogastric plexus

Hypogastric nenves

mmme [nferior extent
of peritoneum

Wterovaginal and inferiar
hypogastric (pelvic) plexuses

Felvizsplanchnic nenres

Sacral plexus

FPudendal nerve

Afferent fibers

Fresynaptic P arasympathetic Fresynaptic c—
Postaynaphicm m e —— fibars Fosteynaptic —————

Intermesenteric (aortic) plexus

eliEN

Innervation



PELVIS AND PERINEUM

Innervation of Male Reproductive Organs: Schema

Sympathetic trunk and ganglia

Celiaz ganglia
Greatersplanchnic nence (T5—30

Superior mesenteric ganglion
33y rAMUs cOMMUnicans

White ramus communicans
Left aoticarenal ganglion

Leszersplanchnic nene

Least splanchnic nene i
Fenal ganglion

Upper lumbar splanchnic nernes

Intermesenteric (aortic) plexus

Inferior mesenteric ganglion
3ray ramus communicans

Testicular antery and plexus

Testicular artery and plexus Superiar hypagastric plexus

Hypogastric nenves
Ductus deferans and plexus

Inferior extent of peritoneum Ductus deferens and plexus

FPelvic splanchnic nenes
Felvic splanchnic nenes

\

"
f\\%\ Sacral plexus
: 4 I:

Sacral plexus e

Fudendal nerne - ‘i

Inferior hypogastric (pelvic) plexus

N

- Fudendal nenre

Carsal nenves of penis

Wesical plexus b S I o ‘ Epididymis
Frostatic plexus ( l ;
— - Testis
[Zreater and lesser) cavernous nemres of penis ’ \
Sympathetic FPresynaptic Farasympathetic FPresynaptic e Afferant fibers
fibers FPostevnaptic ——— — — fibers Fostsynaptic m—m—m — —

. /;

WA
1@

Innervation



PELVIS AND PERINEUM

Innervation of Urinary Bladder and Lower Ureter

Fuosterior {darsal) root

Spinal sensony ganglia

Schema

Anterior fwentral) root

White ramus
communicans

Fray ramus
COMMUnicans

Fenal ganglion

Celiac ganglia

Superior mesenteriz ganglion

Aaricorenal ganglion

L1 LY 3
"_ Fenal artery and plexus
e
- Lz r Intermesentaric
e [aortic) plexus
i | Inferior mesentaric ganglion
y 1st and 2nd lumbar
::_urpbalrpagt / y =splanchnic nernres
ot =pinal cor L2 =pinal Superior hypogastric plexus
nense (wentral |
ramus) Urater i ]
Sacral part y | ) Hypogastric nenves
of spinal cord Symp athetic trunk Sacral i [
| : 1
L ~ splanchnic . .
N | id nenses fram Infelrllnr h\,lrpu:-gastnc
Ascending escending zacral : (pehic) plesus
fibears fibers I sympathetic * 1
| trunk to 3 - 1
! 3ray ramus inferior ‘\‘#. - ] !‘
| h =tri ] } ;
D S — | Ypogasine o 4 Urinary bladder
1 L pelvic) A T
s d FI|EX|.|5 “. .‘ l‘
§ R ! ] e -
2 - 1 x‘ N R = il
Y \'h‘h -r.-:"q?"""
Ca—— il i
3 4 > - 'l.ﬁ,a /7,
— - ’ / e
= 7
'
4
i T -
F -
| 177 74
F F
Fudendal nanre /
Sacral plesus Wesical plexus
Frostatic plexus . /
Felvicsplanchnic nenes
Sphincter urethrae muscle
superiorto perineal membrane
Bulbospongiosus muscle
Sympathetic Presynaptic Farasymp athetic Presynaptic Somatic efferant fibers
fibers Postsvnaptic ————— fibers Posteynaptic ————— Afterent fibars

Innervation



Section 6 Upper Limb
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UPPER LIMB

Upper Limb

Trapezius muscle Anterior wiew

Clavicle

.

Acromion

Creltoid muscle

Cephalicwein

Biceps brachii muscle

Fectoraliz major
) muscle

Cubital fossa
Posterior view

Serratus anterior Daltoid muscle
muscle

Triceps brachii
muszcle (lang head)

Cephalicwein

Median cubital wein

Brachioradialis muscle

Flexar carpi Basilic wein

radislistenden Intermediate (madial)
antebrachial wein Triceps brachii muscle
Palmaris langus tendon (long head)

L Triceps brachii muscle
Flexar digitorum flateral head)

supeicialis tendons . -
. . Triceps brachii muscle
Flexar carpi ulnaris tendon ftendon)

Thenar eminence

Hypoth i
FRSEISRSESMISHES Brachioradialis and

Froximal palmar crease extensor carpi radialis
Froximal digital crease longus muscles

Middle digital crease

Fadial Dristal digital crease Extensor carpi radialis
longitudinal brawiz muscle

crease Olecranon of ulna

Extenzor pollicis ) )
Common name of digits langus tendaon Flexor carpi ulnaris musele

1 Thumb E:xtensor carpi ulnaris muscle
2 Index e
3 Middle Extensor indicis Cephalicwein
4 Ring tendon
5 Little

Extensor digitorum tendons

Site of proximal C‘:W
—_—r P

interphalangeal (PIF) joint

Site of distal mlm

interphalangeal (P

Topographic Anatomy



UPPER LIMB

Right Clavicle - Features

Superior surface

Acromial end .
Fosterior

Shaft body Sternal end

Anterior

Inferior surface

Impression for
costoclavicular ligament

\'fl; .

Trapezoid line

Anterior

i
Acromial facet {

Fostarior Sternal facet

Conoid tubercle

Subclavian groowve
(for subclavius muscle)

X7l

Shoulder and Axila



UPPER LIMB

Right Clavicle - Muscle Attachments

Trapezius muscle Superior surface huzcle ariging
hfuscle inzetions

Ligament attachments

i
\ Pasteriar

-

Sternocleidomastaid
muscle
Deltaid muscle -

Anterior

Deltoid muscle

Fectoralis major muscle

Inferior surface

i Fectoralis major muscle
Anterior

Costoclavicular ligament

Fasteriar

Subclavius muscle

Trapezoid ligament (part of
caracoclavicular ligament) Starnohyoid musele

Conoid ligament {part of
coracoclavicular ligament)

>
R Y™ Y

Shoulder and Axila



UPPER LIMB

Sternoclavicular Joint

. : . Articular dise of
Anterior sternoclavicular ligament stemoclawicular joint

Costoclavicular ligament

Intercl avicular
ligament
Clavicle

Aricular cavities of
sternoclavicular joint

Subelavius muscle

Costoclavicular ligament

1=t rib
" Synchondrosis of 1=t rib

Costal cartilages

Manubrium
2nd rib

Sternocostal

Radiate sternocastal ligament el
[synowiall joint

hManubriosternal synchondrosis

Xy

Shoulder and Axila



UPPER LIMB

Humerus and Scapula: Anterior Views

Coracoid process Clavicla [cut)

. . / Superiar angle

Superior barder

Acromion
Aecromial angle

Supraglenoid
tubercle

Suprascapular notch

Anatomical nedd

Medk

Greatertubercle

Leszertubercle Medial barder

Surgical nedk Subscapular fossa

Infraglenaoid tuberzle

Glenoid
cawvity of
scapula

Intertubercular
sulcus

Lateral border

Crest of

greater tubercle Head of

humerus

Inferior angle

Crest of | l Scapula

lezser tubercle

X Humerus

Celtaid tuberasity

Medial condyle

Lateral
supracondylar ridge

hedial

Lateral condyle
supracondylarridge

Radial

fos=a Coranoid fossa

Medial epicondyle

Lateral
epicondyle

Capitulum Trachlea (s
J /-;m

Shoulder and Axilla



UPPER LIMB

Humerus and Scapula
Anterior View: Muscle Attachments

Trapezius muscle

Fectaralis minor muscle

[altoid muscle
Omohyoid muscle

Biceps brachii muscle
flang head)

Supraspinatus muscle
Subscapul aris muscle

Caracobrachialis muscle

Biceps brachii muscle
(short head)

Triceps
brachii
musle
{long head)

Fectoralis major muscle

Latizsimus dorsi muscle

Teres major muscle
) ( Subscapularis
\
. muzcle
Daltoid muscle 1 Serratus
A anteriar
muscle

Coracobrachialis muscle
huzcle attachments

- Origins
- Inzertions

Brachialis muscle

Brachioradialis musele

E:xtensor carpi radialis longus muscle
Fronator teres muscle chumeral head)

Common extensortendon

[extensor carpi radialis brewis, extensar
digitorum with extensor digiti minimi
and extensor carpi ulnaris muscles)

Common flexar tandaon

(flexar carpi radialis, palmaris langus,
flexar carpi ulnaris and flexar digitorum
supericialis [humeroulnar head] museles)

Flexar digitorum superficialis muscle
Brachializ muscle (humeroulnar head)

Supinatar muscle Fronator teres muscle (ulnar head)
-i-

Biceps brachii muscle Flexar pollicis longus muscle (ulnar head) /
¢ o N

Shoulder and Axilla



UPPER LIMB

Humerus and Scapula
Posterior View: Features

Suprascapular notch Clawvicle {eut)

Superior border Caracoid process

Acromion
Superior angle

Acromial angle

Supraspinous fozsa
Moteh connecting

supraspinous and

Spine infraspinous fossae

Hedck Greatertubercle

Infraspinous fossa Head of humerus

Medial barder Anatomical nedk

Surgical nedk
Lateral barder

Graowe for
circumflex
scapular L1
wessels |

Infraglenoid tubercle

Inferior angle

Celtoid tuberosity

Scapula Humerus Radial groowe

hedial
supracondylar ridge

Lateral
supracondylar ridge

izroove far ulnar nenre

Olecranon fossa
Medial epicondyle

Lateral epicondyle

Trochlea W

3/

Shoulder and Axilla



UPPER LIMB

Humerus and Scapula
Posterior View: Muscle Attachments

Supraspinatus muscle Trapezius

muscle

Lewator seapulae muscle

Fhomboid minar muscle

Fhomboid major muscle

Triceps
brachii
muscle
{long head)

Infraspinatus muscle .
Teres minar

muscle

Teres majar
muscle

Latiszsimus darsi
muscle (small
slip of arigin)

Triceps brachii muscle

Common flexortendon

=

’?‘j Anconeus muscle
i i

[altoid muscle
Supraspinatus muscle
Infraspinatus muscle

Teres minor muscle

Triceps brachii muscle

[lateral head)

Creltoid muscle
Brachialis muscle

Triceps brachii muscle
(medial head)

hMuzcle attachments
- arigins
- Inzertions

Common extensortendon

Fi

RN

Shoulder and Axilla



UPPER LIMB

Shoulder: Anteroposterior Radiograph

A ACresion

AN Anatomical neck of humerns
C Clavicke

CPF  Coracosd procms

G Cllenaoid cavity of scapula
GI Camaber tubsenclie

H Humerss

HH  Hoad of humerus M
LT Lesser tuberche F"

5 Scapula tlateral bowder) i

SN Surgical neck of humenss

55 Spane of scapula

Shoulder and Axila



UPPER LIMB

Shoulder (Glenohumeral) Joint
Anterior View: Tendons and Ligaments

. . ., Clavicle
Aeromioclavicular joint capsule

fincorporating acromioclavicular ligament) L
Trapezoid ligament (part of the

coracoclavicular ligament)

Conaid ligament (part of the

Acramion coracoclavicular ligament)

Caracoacromial ligament
Superior transvearse
seapular ligament and

Supraspinatus tendon (cut) suprascapular notch

Coracohumeral ligament

Greatertubercle
of humerus

Lesser tubercle

of humerus Coracoid process

Communications of
subtendinous

. bursa of subscapularis
Transverse humeral ligament

Broken line indicates
position of subtendinous

Intertubercular tendon sheath .
bursa of subscapularis

[communicates with synovial cavity)

Capsular
ligaments

Biceps brachii tendon (long head) Subscapularis tendaon (out)

o lEN

Shoulder and Axila



UPPER LIMB

Shoulder (Glenohumeral) Joint
Anterior View: Supporting Muscles

Subdeltoid bursa fused with

Celtoid subacromial bursa
muscle

(reflectad)

Supraspinatus muscle

Subscapularis muscle

Capsular
ligament

£\

Shoulder and Axilla



UPPER LIMB

Shoulder (Glenohunﬁ_ral) Joint (Opened)
Lateral View

Supraspinatus tendon
fused t |
(fused to capsule) Caracoacromial ligament

-4} - .

M\ . Caracoid process

= 2 v i
p——— — .

T ‘o Caoracohumeral ligament

Acromion

e

Subdeltoid bursa

Biceps brachii tendon

Infraspinatus tendon (long head)

[fused to capsule)

Superior glenochumeral

. . . ligament
lenoid cavity (earilage)

Subscapularis tendon

Teres minortendon (fusad to capsule)

(fused to capsule)

hliddle glenchumeral
ligament

Swnowvial membrane [cut edge)

Inferior glenohumeral
Openings of subtendinous ligament

bursa of subszapularis

X/

Shoulder and Axila



UPPER LIMB

Shoulder (Glenohumeral) Joint Opened
Coronal Section through Joint

Synovial membrane

Capsularligament

Acromioclavicular
joint

Supraspinatus tendon

Subdeltoid bursa

Aoromion

Flenoid
labrum

Glenaid
cawvity of
scapula
Creltaid
muscle

Foillany recess

1

Shoulder and Axila



UPPER LIMB

Muscles of Shoulder
Posterior View

Semispinalis capitis muscle

Mot connected

to upper limb
Splenius capitizs muscle

Spinous process of CF wertebra

Lewator szapulae muscle
Trapezius musecle o
Rhomboid minor muscle

Rhomboid major muscle

Deltoid Acramion

musele
Supraspinatus muscle

Spine of szapula

Infraspinatus

fascia Infraspinatus muscle

Teres minor muscle

Teres major muscle

Latizzimus daorsi muscle

Lang head of triceps
brachii muscle

Lateral head of triceps
brachii muscle

Spinous process of
T12 wertebra

Triangle of auscultation

Xy

Shoulder and Axila



UPPER LIMB

Muscles of Shoulder
Anterior View

Auromion .
Trapezius muscle

Omahyoid muscle and
inwesting layer of

Deltopectaral triangle . .
deep cenvical fascia

Creltoid branch of

tharacoacromial arteny
Sternocleidomastoid

muscle

Laltoid muscle
Clawvicle

Cephalicwein
Clavicular head of

pectaraliz major muscle

Sternocostal head of
pectoralis major muscle

Lang head of biceps

brachii muscle Abdominal part of

pectoralis major muscle

Short head of biceps

brachii muscle Sternum

Gth costal cartilage

Triceps brachii muscle

(lateral head)
Anterior layver of

Latiszimus darsi muscle rectus sheath

Serratus anterior muscle

External oblique muscle

Xy

Shoulder and Axila



UPPER LIMB

Muscles of Rotator Cuff
Superior View

Trapezoid ligament of the
coracoclavicular ligament Coracaid process

Conaid ligament of the
coracoclavicular ligament

Subscapularis tendon

Caracoacromial ligament

Acromioclavicular joint

Supraspinatus tendon

Infraspinatus
tandaon

Teres minor

tendan
Acromion
Infraspinatus muscle
Clavicle
Spine of scapula
Superior border of scapula
Supraspinatus muscle
Subscapularis muscle

-a-
P
' /';m

Shoulder and Axila



UPPER LIMB

Muscles of Rotator Cuff

Anterior View

Coracoacramial ligament

Caracoid process

Acromion .
Superior transwerse

scapularligament and
suprascapular notch

Supraspinatus
tendon

Biceps brachii
tendon (lang head)

Subscapularis
muscle

Clfachads-

— P

o IBN

Shoulder and Axil



UPPER LIMB

Muscles of Rotator Cuff

Posterior View

Spine of scapula

Supraspinatus muscle

Auromion

Infraspinatus muscle

Teres minor muscle

M achach

—_— R

] GOV

Axillang nenre

Shoulder and Axila



UPPER LIMB

Scapulohumeral Dissection: Lateral View

Levator scapulae muscle
Accessory nerve (X[)

Phrenic nerve

Anteror
Scalene muscles 4 Middle
Posterior

LY
K

Brachial plexus
Subclavian artery and vein

Superior thoracic artery

External intercostal membrane
anterior to internal intercostal muscle

Perforating branch of internal

thoracic artery and anterior
cutaneous branch of intercostal nerve

Scapula (retracted)

Subscapularis
muscle

Teres major muscle
Intercostobrachial nerve

. Long thoracic nerve
External intercostal muscle & :

Lateral thoracic artery

Lateral cutaneous branches
of intercostal nerves and
posterior intercostal arleries

Serratus anterior muscle

Shoulder and Axila



UPPER LIMB

Scapulohumeral Dissection: Anterior View

Coracoacromial ligament

Coracoid process

Suprascapular artery and nerve
{ Superior transverse scapular
ligament and suprascapular
notch
Pectoralis minor tendon (cut)

Biceps brachii tendon
(short head) (cut) and
coracobrachialis tendon
{cut)

Subscapularis muscle

Acrominon
Supraspinatus tendon

Greater lubercle of humerus

Subscapularis tendon
Intertubercular tendon sheath
Anterior circumilex humeral artery

Biceps brachii tendon

long head) (cut)
Axillary nerve and
posterior circumflex

Subscapular artery
humeral artery

Lower subscapular nerve
(to teres major muscle)

Circumilex scapular artery

Quadrangular space
Radial nerve

Thoracodorsal artery and
nerve (1o latissimus darsi
muscle)

Subscapularis muscle

Biceps \ Long head

brachii
muscle ( Short head

Coracobrachialis muscle

. Teres major muscle
Triangular space

Latissimus dorsi muscle

N

ﬁﬁzﬁ

Shoulder and Axila



UPPER LIMB

Scapulohumeral Dissection: Posterior View

Suprascapular artery and nerve

Acromion

Infraspinatus tendon (reflected)

Superior transverse scapular
ligament and suprascapular
notch

Joint capsule of shoulder

Deltoid muscle (reflected)

Supraspinatus muscle (cu) Teres minor muscle

Quadrangular space
transmitting axillary
nerve and posterior
circumflex humeral artery

Superior lateral brachial
cutancous nerve

Spine of scapula

Infraspinatus muscle {(cut)

Triangular space with
circumflex scapular artery
deep to space Profunda brachii ideep
brachial) artery and
Radial nerve

shown helween
Lateral head and

Lang head of

triceps brachii muscle

Teres major muscle

AL

iﬂ

Shoulder and Axila



UPPER LIMB

Axillary Artery and Anastomoses Around Scapula
Anterior View

Azcending cernvical arteny

Transwerse cenvical arteny Inferior thyroid artery

Thyrocerneical trunk
Suprascapular arteny ¥

Subeclavian arterny

Acromion and

acromial anastomosis Anterior scalene muscle

: = r il o i R T — Clavicle (out)
Drorzal scapular arteny _ r s o g : 2 v n,

H

Superiortharacic

Caracoid process arteny

Anterior circumflex

Tharacoacromial arteny
humeral arteny

Clawicular branch

Faosterior circumflex

Acramial branch
humeral arteny

Celtoid branch
Subscapular arteny Pectaral branch

Circumflesx
scapular artery 1,2, 3 indicate 1=,
2nd and 3rd pars of
axillany arteny

Brachial arteny

Thoracodarsal arteny

Lateral tharacic arteny

/e

Shoulder and Axila



UPPER LIMB

Axillary Artery and Anastomoses Around Scapula
Posterior View

Omahyoid musele (inferior belly)

Suprascapular arteny
Acromial branch of
tharacoacromial arteny

Agromion and
acromial plexus

Infraspinous

branch of
suprascapular
arteny
Supraspinatus muscle (out)
Fosterior
. circumflesx
Superior transverse humeral
scapular ligament arteny (in
and suprascapular noteh quadrangular

space) and
ascending and
descending

Spine of scapula branches

Infraspinatus muscle (cuf)
Circumfle:x
scapular arteny

Teres minar muscle (cut)

Teres major museale Lateral head of triceps brachii muscle

Long head of triceps brachii muscle

C/fachads-
o @\

Shoulder and Axila



UPPER LIMB

Pectoral, Clavipectoral and Axillary Fasciae
Anterior View

Tharacoacromial arteny Trapezius muscle

Omahyoid muscle invested by
fazcia of infrabyoid muscles

Coracoid process
Clavicle

Fascia inwvesting

Cephalicwein |
subelavius muscle™

Costocoracoid ligament®

Creltoid muscle Costoclavicular ligament
Costocoracoid membrane®

Fectoralis Fascia investing pectoralis
majar minar muscle®
muscle [eut)

=

Suspensony ligament of axilla

FPectoralis major muscle and
pectoral fascia (supericial
and deep layers)

Shart head of the

biceps brachii
muscle

Latissimus dorsi fascia

_ong head of the

biceps brachii

muscle

Serratus anterior fascia

Puillary fascia (anterior part)

Brachial fascia (eut edge) owver
coracobrachialis and biceps
brachii muscles

*Components of clavipectoral fascia M

X\l

Shoulder and Axilla



UPPER LIMB

Pectoral, Clavipectoral and Axillary Fasciae
Section of Axilla

Omohyoid muscle

Clavicle

Trapezius muscle
Subclavius muscle and fascia™
Lateral card of the
brachial plexus
Fosterior cord of the
brachial plexus
hedial cord of the
brachial plexus

Costocoraceid ligament®

Thoracoacromial atery and cephalic vein

Supraspinatus muscle Costocoraceid membrane®

Spine of the scapula
Lateral pectoral nenre

Bady of the scapula

Peillary ateny and wein
Infraspinatus muscle

Fectoralizs major muscle and fascia
Subscapularis muscle

) Fectaraliz minar musele and fascia™
Teras minor muscle

Tares major muscle Medial pectoral nenre

Latissimus darsi musecle Suzpensony ligament of axilla

Central axillary lymph nodes Axillarg fascia (fenestrated)

FPectoral (anterian)
axillary lymph nodes

"Components of clavipectoral fascia

Oblique parasagittal section /
’ = mh

Shoulder and Axila



UPPER LIMB

Axilla (Dissection): Anterior View

) . Suprascapular artery and nenre
Tharacoacromial arteny Acromial branch P P r

Creltoid branch

Clawicular branch

Trapezius
muscle

. Crarsal scapular artery and nene
Fectoralis minortendon Ceut)

. Transverse cenvical are
Acramion n

. Fectoral branch Anterior scalene muscle

Caoracoid process .

Cephalic wein Aadllary artery
Clavicle and Sternocleidomastoid muscle

husculocutaneous nene subclavius

Tt
CLeltoid muscle {

| A Phrenic
: g muscle (out) B
Anterior circumflex humeral arteny l !
Axillary nerve and posterior R | 1)
circumtlex humeral artery el A v ..P' n | Omohyoid mussle
Pectoraliz major muscle {out) I ' g s '\ l“j ‘,}1

o Y Brachial plexus
Cuoracobrachialis muscle i |

Biceps brachii muscle Subclavian

artery and wein
Musculocutaneous

nenre

1=t rib
Brachialis

muscle Superiorthoracic artery

Lateral pectoral nemve

Ulnar nernve

Medial cutaneous

Leep nence of arm

arterny

Gl Intercostabrachial

nense
Fadial nerve

Circumflex
scapular arteny

Triceps brachii muscle

Lawver subscapular

. . nense
Brachial weins Medial pectoral nerve
Ulnar nenre Teres major muscle
Median nene Subscapular artery
Brachial artery Latizzimus dorsi muscle Pectaraliz minar musele (cut) W
Medial cutaneous Thoracodarsal artery and nenve Uppersubscapular nernve (re
nenre of the farearm aiarsi s 4l th . /
B asilic wein Serratus anterior muscle ateral tharacie artery and lang tharacic nane ! cleN

Shoulder and Axila



UPPER LIMB

Brachial Plexus: Schema

5 roots Caontribution
{wentral rami of from C<d
Maote: Usual compaosition shawn, spinal nerves)
Frefixed plexus has large C4
contribution but lads T1. 3 trunkes [orsal scapular
Fastfixed plexus ladks C5 but nenre (C5)
has T2 contribution
Ta phrenic
Suprascapular
nenve [C5, G
2 anterior divisions To subclavius
3 posterior divisions muscle (C5, §)

3 cords

Superior . f
/s.f

Lateral pectoral
nenre [C5, 6, 1)

Terminal
branches

Musculocutaneous
nenre (G5, G, 7

Cantribution

from T2
1st rib

4
4

Ta longus colli
and scalene
muscles

(G5, 6, 7,8

ﬁxinar,,r““;”’

nenve [C5, 6 .
Radial nen.re/ .

(C5, 6,7, 8, T1) /
Median nenve ‘//‘9\.’/

C5.6,7,8, TH

Ulnar nen.re_________...--""""“/
Cre TN

1=t intercostal nerve
Long tharacic

nerve (5, G, 7
Medial pectoral nerve (C3, T1)

Medial cutaneous nerve of arm (T1)

Medial cutaneous nene of forearm (C2, T1)

Uppersubscapular nence (G5, 6)

Thoracodorsal imiddle subscapular nernve (GG, 7, 8) ‘ﬁ,ﬁ}i‘;

Lowver subscapular nenve (G5, 6] ' cIeN

Shoulder and Axil



UPPER LIMB

Muscles of Arm
Anterior View - Superficial Layer

Acramion

Caracoacromial ligament

Caracoid process
Subdeltoid bursa

Fectaraliz minortendon (out)

Freater tubercle of humerus
Subscapularis muscle

Lessertubercle of humerus
Musculocutaneous nenve (cut)

Coracobrachialis muscle
Intertubercular tendon sheath

Circumflex scapular arterny (cut)

T ' |
Deltoid muscle (reflected) BIES majar musele

Latissimus dorsi muscle

Fectaralis major
muscle (reflacted)

Anterior circumflex
humeral arteny

Lang head of the
biceps brachii muscle

Short head of the
biceps brachii muscle

- Brachial arteny (cut)
Brachialis muscle

Median nenre [cut)
Lateral cutaneous
nenre of farearm

Bicipital aponeurosis

Biceps brachii tendon

Brachioradialis muscle

Fronator teres muscle

Flexar carpi radialis muscle

RYA™Y

arm



UPPER LIMB

Muscles of Arm
Anterior View - Deep Layer

Biceps brachii
tendons (eut)
Short head

Biceps brachii
tendons (cut)
Long head

Caoracobrachialis muscle

husculocutaneous nene

Lelteid muscle (cut)

Brachializ muscla

Lateral intermusecular septum hedial intermuzcular zeptum

Lateral epicondyle of humerus

Medial epicondyle of humerus
Lataral cutaneous nenve of forearm
Head of radius

Biceps brachii tendon

Radial tuberosity /,ﬁ
o EN

Tuberosity of ulna
;! -a-

arm



UPPER LIMB

Muscles of Arm
Posterior View - Superficial layer

Acramion

Supraspinatus muscle Greatertubercle of humerus

Infraspinatus muscle

Teres minor muscle . .
Aexillary nerve and posterior

circumflex humeral arterny

Leltoid muscle (cut and reflected)

Teres major muscle Supearior lateral cutaneous nenre of arm

Lateral head of triceps brachii muscle
Tendon of triceps brachii muscle

Brachioradialis muscle

Lang head of triceps brachii muscle

Fosterior cutaneous
nenre of arm
ifrom radial nenre)

Medial intermuscular

septum Fosterior cutaneous

nemre of forearm

Ulnar nenre ifrom radial nenre)

Medial epicondyle

of humerus Extensor digitorum muscle

Olecranon of ulna

Anconeus musele Extensor carpi radialis brewis muscle

Flexar carpi
ulnaris muscle

Extensar carpi
radialis langus muscle

3/

E:xtensar carpi ulnaris musele

arm



UPPER LIMB

Muscles of Arm
Posterior View - Deep Layer

Supraspinatus tendon

Infraspinatus tendon (cut)

Capsule of shoulder joint Teres minortendon (cut)

Aeillany nenre

Fasterior circumfles
humeral arteny

Superior lateral cutaneous

Teres major muscle nenre of arm

Leep aterny of arm

Radial nene

mliddle collateral arteny

Fadial collateral arterny

Inferior lateral cutaneous
nenve of arm

Lang head of
triceps brachii muscle Lateral intermuscul ar

zeptum

Lateral head of triceps

Brachll mIS6IS ot Merre to anconeus and

lateral head of

Medial head of triceps brachii muscle

triceps brachii muscle

hledial epicondyle :l.?tsatﬁ:algLs nene
of humerus
of farearm
Ulnar nene
Lateral epicondyle M
Olecranon of ulna of humerus

3/

Anconeus muscle

arm



UPPER LIMB

Coracoid process

Brachial Artery In Situ

Pexillany arteny
Creltoid muscle

Fectoralis minor muscle (out)
Anterior circumflesx

humeral arteny Lateral cord of brachial plexus

Medial cord of brachial plexus
Humerus

Pectoralis major muscle

Musculocutaneous nene
and tendan (cut)

Subscapul aris muscle
Long head of biceps

brachii muscle

Anterior and posteriaor

Short head of circumflex humeral arteries

biceps brachii muscle

- Taras major muscle
Caracobrachialis muscle

Latizzimus dorsi muscle
Brachial artery

Leep attery of arm
hduscular branch

Medial cutaneous nenve of arm

ledian nene Ulnar neme

Muscular branch ledial cutaneous nerve of forearm

Long head of triceps brachii muscle

Biceps brachii muscle Medial head of trice ps brachii muscle

Superior ulnar collateral arterny
Brachialis muscle

Medial intermuscul ar septum

Radial recurrent arteny Inferior ulnar collateral arteny

Biceps brachii tendan Medial epicondyle of humerus

Bicipital aponeurosis

Fronator teres muscle M

3/l

Radial arteny

Ulnar arterny
Brachioradialis muscle

Flexar carpi radialis muscle

arm



UPPER LIMB

Brachial Artery and Anastomoses Around Elbow

Clawvicular branch

Acromial branch FPectaral branch

Creltoid branch

Thoracoacromial arterny o \c :'=-...__' x — -
. '.'\ skl J P \\
Aillany artery (r' i Ly ! Al Superior thoracic arteny
)

Anterior circumflex humeral arteny || Lateral thoracic arteny

Fosterior circumflex humeral arteny Subscapular artery

Circumflex scapular
arterny

Brachial arteny

Thoracodaorsal arteny

Leep aterny of arm

Lewel of lawear margin
of teres major muscle
iz landmark for name
change fram axillany
to brachial arterny

Fadial collateral arterny

Middle collateral arteny

Superior ulnar collateral arteny

—_— Inferior ulnar collateral arterny

Radial recurrent arteny

Recurrant interosseaus arteny

Fasterior Anterior ulnar recurrent arteny
interosseous arteny

Radial arteny

f :?;_f i Anterior interosseous artery /P""
: L ‘ BN
] 4 / Ulnar artery °

Faosterior ulnar recurrent arteny

Common interosseous arterny

Arm



UPPER LIMB

Arm: Serial Cross Sections

Musculocutaneous nerne

Pectoralis magor muscle and tendos

Cephali¢ vein stohan nerve

medial antebrachial

!; Shor head, CULAFESOLES e

Hiveps brachii musche
{ Long head

Brachial artery and veins
Coracoabrachialis musche

Basilic vein

Humerus,
Protunda brachn (deep

brachialy aptery

[sltnicd musele ul
Nar Aesve

{ Lateral head Rachid nerve

of Tricegs brachii muscle
‘ Long head

Medial Brachial
) - CURANCOWS ey,
Biceps brachi muscle =
Latrssirnus dearsi tendon

Musculocutaneous nerve
Teres major muscle

Brachialis miuscle
Brachial tascia

Ciphralic vein Modian nesve

Radial nerve Brachial astery and veins

Pasterior antebachial
CUlaMe04s nerve
terovm radial nerye)

Medial antebrachial
CuLanEaus nerve

Radial collateral artery Basilic vein

Medial brachial cutane i
Mickbe collateral artery bt k]
MNeurovascular companment

Lotesral intermescular sepium
Ulnar nerve

af Triceps Mudial head
hrachii Lateral head
i Lesng hoad

Superior ulnar collateral artery
Medial imermuscular septum

Biceps brachii muscle Brachial tascia

Lateral anmtebrachial cutaneous nerve
{from musculoCulansous nene)

{_;l,'p|'|..1|ir Ve

Brachialis muscle Madial antebrachial cutaneous netvi

Brachicrachilis muscle Basihe verm

Radial nerve Median merve
Uinar nerve
Extensor canpd
radialis longus
muscle

Brachial artery and veins

Meschial mtermuscular seplum

Posterior
antebrachial
CUlanecas
Aoy [irdm
rachial mierve)

Humerus
Triceps brachin muscle and tendon

Lateral intermusscular sepium

Arm




UPPER LIMB

Bones of Elbow in Extension
Anterior and Posterior Views: Right Elbow

— HUmers Humerus
|
Ei

Medial condyle
~

Lateral condyle %

edial supracondylar ridge

Lateral supracondylar ridge

Olecranan
Coranoid fosza
Radial fossa fossa
Lateral epicondyle
Lateral epicondyle Medial epicondyle
Olecranon
Capitulum Trochlea
Head

Groowe for

Head Caronoid
plo pess ulnar nene Nk
Meck :
Radial notch of ulna Tuberosity
Tuberaosi
b Tuberosity
Radius

Fadius Ulna

Anterior Fasterior

3/

Elbow and Forearm



UPPER LIMB

Bones of Elbow in Extension
Lateral and Medial Views

Fadius e Humerus

Humerus

Ulna

Lateral hedial

2\

Elbow and Forearm



UPPER LIMB

Bones of Elbow in 90° Flexion
Lateral and Medial Views

Humerus
Humerus

Medial epicondyl
Lateral epicondyle edial epicondyle

Capitulum
Capitulum

Trochlea
Head Head
MNed Medk

Tuberosity

Tuberosity

Tuberosity

Fadial notch of ulna

Coronoid process of ulna Coronoid process

Trochlear noteh of ulna Trachlear notch

Olecranon Olecranon

Lateral hiedial

ﬂgpff”?

o

Elbow and Forearm



UPPER LIMB

Elbow: Lateral Radiograph

Capitulum

Coronoid process of ulna
Humerus

Head of radius

Lateral epicondyle
Olecranon

Radius

Trochlear notch

Ulna

ol W ol e
= -

clEN

Elbow and Forearm



UPPER LIMB

Elbow: Anteroposterior Radiograph

C Capitulum

CP Coronoid process of ulna
H Humerus

HR Head of radius

L Lateral epicondyle

M  Medial of epicondyle

NR Neck of radius

O  Olecranon

OF Olecranon fossa

R Radius

T Trochlea of humerus
RT Radial tuberosity

U Ulna

o M

Elbow and Forearm



UPPER LIMB

Li%aments of Elbow
Right Elbow - Anterior View

ig

Humerus

Jaint capsule

Medial epicondyle
Lateral epicondyle

Radial collateral ligament Ulnar collateral ligament

Anular ligament of radius

Inserion of brachialis muscle

Biceps brachii tendon

Oblique cord

Fadius Ulna

Elbow and Forearm



UPPER LIMB

Ligaments of Elbow in 90° Flexion
Lateral and Medial Views

Humerus

Jaint capsule

Humerus .
Joint capsule .
Ulnar callateral ligament

Radial callateral ligament

Anular ligament of radius Anularligament of radius
Triceps . L Triceps
brachii Biceps brachii tendon Biceps brachii tendan brachii
tendon tendon
Oblique card

Radius

Subcutaneous

Ulna
olecranan
Subcutaneous burza
olecranon
bursa
Lateral Medial
-a-
,;r_g*‘

Elbow and Forearm



UPPER LIMB

Elbow Joint (Opened)

Anterior and Posterior Views

Humerus Joint capsule (cut edge)

Humerus

— Fat pads

Synovial membrane

Aricular carilage

Radi
Radius adius

Anterior Fuosterior

Y

Elbow and Forearm



UPPER LIMB

Right Radius and Ulna in Supination

Anterior View

Olecranon
Trachlear notch
Caronoid process
Head

Radial notch of ulna

Ulnar tuberosity
Nedk

Oblique card

Radial tuberosity

Ulna

Radius

e Aunterior surface

Anterior suface

£ J——— Anterior barder

Anterior border

Interosseous border

Interosseaus border

Interosseous membrane

Styloid process of ulna

Stylaid process

iw

il

Elbow and Forearm



UPPER LIMB

Right Radius and Ulna in Pronation
Anterior View

Olecranan

Trachlear notch

Caronoid process

Oblique card

Ulnar tuberosity

Radius Uina

Lateral surface

FPasterior barder

Fuosterior surface

Interosseous
membrane

Crarsal tubercle

Groowe for extensor

pollicis longus muscle
Groove for extensor carpi radialis

langus and brevis muscles

Groowe for extensaor
digitorum and extensor

indicis muscles
Ared for extensar

pallicis brevis and
abductor pallicis >
longus muscles

Xy

Styloid process of ulna

Styloid process

Elbow and Forearm



UPPER LIMB

Bones of Forearm
Carpal Articular Surface and Section of Radius

Radius Ulna

Ulnar notch
of radius

Styloid

process
Styloid process

Area forzcaphoid bone Ared for lunate bone

Caronal section of radius demonstrates
hoowe thickness of cortical bone of shaft
diminishes to thin layer ower
cancellous bone at distal end

/1o

Elbow and Forearm



UPPER LIMB

Individual Muscles of Forearm
Rotators of Radius - Supinated Position

Lateral epicondyle Medial epicondyle

Supinator

Fronator teres

Fronator quadratus

14

Elbow and Forearm



UPPER LIMB

Individual Muscles of Forearm
Rotators of Radius - Pronated Position

Medial epicondyle

Lateral epicondyle

Supinatar

Fronator teres

Fronator quadratus muscle

14

Elbow and Forearm



UPPER LIMB

Individual Muscles of Forearm
Extensors of Wrist and Digits

1
!
|

hiledial epicondv

]

Extensors of wrist

: 3

Olecranon 11

Lateral epicondyle

Extensor carpi
radialis langus

Extensor carpi
radialis brewvis

Extensor carpi ulnaris

Common extensortendon

Ulna

Extensors of digits (except thumb)
Extensar digitarum

Extensar digiti minimi

Extensors of thumb
Abductar pallicis longus
Extensar pollicis brevis

E:xtensor pallicis langus

Extensarindicis tendaon

Mote: Anconeus muscle not shawn
because it is extenszor of elbow

Right forearm: posterior {(dorsal) view

3y

Elbow and Forearm



UPPER LIMB

Individual Muscles of Forearm
Extensors of Wrist and Digits (D orsal View)

Medial epicondyle

Exte ngore of wrist

Extensor carpi
radialis langus

Extensor carpi
radialis brewvis

Extensor carpi ulnaris

Extenzor indicis

Extensors of thumb

Abductar pallicis longus

Extensor digitorum
and extensor digiti
minimi tendons (cut)

Mote: Anconeus muscle not shown
because it is extensor of elbow

Olecranan

Lateral epicondyle

Caommoaon
extensor
tendon

Extenzor
digitarum
and extensor
digiti minimi
[cut away)

Interosseous
membrane

Radius

5 1 ’ Ulna

e

ﬂq_ﬁ”%’-

Elbow and Forearm



UPPER LIMB

Individual Muscles of Forearm: Flexors of Wrist

Note: Brachioradialis muscle not shown
bBecawseitis fexor of elbow

Medial epicondyle
Lateral epicondyle

Comman flexor tendaon

Flexor carpi radialis

Palmaris longus

Flexor carpi ulnaris

Kailiu

Pisrform

Hook of hamate

Palmar aponeurncsis (cut)

Right forearm:
anterior (palmar) view

Elbow and Forearm

14




UPPER LIMB

Individual Muscles of Forearm
Flexors of Digits (Anterior View)

hiedial
Lataral epicondyle

Common flexor tendon

Caronoid process

Interosseous membrane

Fadius

Flexar digitorum superficialis

Flexar pollicis longus

anterior(palmar)

Right farearm: ' /:m

Elbow and Forearm



UPPER LIMB

Individual Muscles of Forearm
Flexors of Digits (Anterior View)

edial epicondyle

Lateral epicondyle -‘"""'-f/ "

Common flexor tendon

Coronoid process

Interosseous membrane

Radius

Flexar digitorum superficialistcutj_< / :.- I

Flexar digitarum profundus

Flexar pallicis langus

Flexar digitorum supericialis
taendons (eut away)

148

Elbow and Forearm



UPPER LIMB

Muscles of Forearm (Superficial Layer)
Posterior View

Superior ulnar collateral atteny (anastomoses Triceps brachii musele

distally with posterior ulnar recurrent arteny

Brachioradialis muscle

Ulnar nene

Extensor carpi radialis longus muscle

Medial epicondyle of humerus

Caommon extensortendon
Olecranon of ulna

Extensor carpi radialis brevis muscle
Anconeus muscle

. . Extensar digitarum muscle
Flexar carpi ulnaris muscle

Extensor carpi ulnaris muscle Extensar digiti minimi muzcle

Abductor pallicis longus muscle

Extenszor pollicis brevis muscle

Extensor pollicis longus tendan

Extensor carpi radialis brevis tendon
Extensor retinaculum

feompartments numbered) Extensar carpi radialis langustendon

Superficial branch of radial nerve
Crorzal branch of ulnar nene

Abductor pollicis longus tendaon

Extensar carpi ulnaris tendon Extensor pollicis brevis tendon

Extensar digiti minimi tendan Extensar pollicis longus tendan
Extensor digitorum tendons

Extensorindicis tendon

Fr

 $ e

Sth metacarpal bone Anatomical snuffbox

Elbow and Forearm



UPPER LIMB

Muscles of Forearm (Deep Layer): Posterior View

Superior ulnar collateral
branch of brachial arterny

Middle collateral branch of

Inferior ulnar collateral branch of deep arteny of arm

brachial arteny (posteriar branch)

Medial intermuscul ar septum Lateral intermuscular septum

Brachioradialis muscle

Ulnar nene

Fostarior ulnar recurrent arteny Extensor carpi radialis langus muscle

Medial epicondyle of humerus Lateral epicondyle of humerus

Triceps brachii tendon (eut) Comman extensartendon (parially cut)

Olecranan of ulna Extenszar carpi radialis brevis musele

Anconeus muscle Supinator muscle

Flexar carpi ulnaris musele Ceep branch of radial nerve

Recurent interosseaus artery Pronator teres muscle islip of inserttion)

Fosterior interosseous arterny Radius

Ulna Fosterior interosseous nene

Extensor pollicis longus muscle e
P 9 Abductor pollicis longus muscle

Extensor indicis muscle

E:xtensor pallicis brevis muscle

Anterior interosseous artery (termination) Extensor carpi radialis breviz tendon

Extensor carpi radialis longus tendon

Extensor carpi ulnaris tendon (eut)
Fadial arterny

Extensor digiti minimi tendon (eut)

Extensor digitorum tendons (cut) 1zt metacarpal bone

2nd metacarpal bone

1=t dorsal M

(re
interoszeous musecle /
: o BN

Extensor retinaculum
(compartments numbered)

5th metacarpal bone

Elbow and Forearm



UPPER LIMB

Muscles of Forearm (Superficial Layer): Anterior View

Biceps brachii muscle Medial cutaneous nenve of forearm

. . Ulnar nenve
Brachial atery and median nenre

Triceps brachii muscle
Lateral cutaneous nenve of forearm
(terminal musculocutaneous nene)
Medial intermuscular septum

Brachialis muscle Ulnar arterny

Biceps brachii tendon Medial epicondyle of humerus

Radial arteny Common flexortendon

Fronator teres muscle
Bicipital apeneurosis [a supericial flexaen)
Flexar carpi radialis muscle

Brachioradialis muscle (a superficial flexor)

Falmari=s langus muscle
Extensor carpi [a supearficial flexan

radialis langus muscle

Flexar carpi ulnaris muscle

Extensar carpi (a superficial flexan

radialis brewis muscle
Flexar digitarum supericialis
muscle (3 supericial flexan

Flexar pollicis longus
muscle and tendan
Falmaris longus tendon

Radial art
adial anery Crarzal branch of ulnar nenre

Median nenre Ulnar artery and nene

Palmar carpal ligament Flexar digitorum supericialis tendons

{continuous with
extensor retinaculum)

Fisiform
Thenar musecles Falmar branch of median nenve M"
('t
Falmar aponeurosis Hypothenar muscles i /:m

Elbow and Forearm



UPPER LIMB

Muscles of Forearm (Intermediate Layer): Anterior View

Biceps brachii muscle

Brachialis muscle

Lateral cutaneous nene of farearm (cut)
(from musculocutaneous nene)

Radial nere

Leep branch of radial nerre

Superficial branch of
radial nernve

Biceps brachii tendon
Fadial recurrent arterny
Radial artery
Supinator muscle
Brachioradializ muscle

Fronator teres muscle (out)

Flexor digitorum superficialis muscle
(radial head)

Flexar pollicis longus muscle

Falmar carpal ligament L'q
[continuous with extensar ! i
retinaculum’ with palmaris |
longus tendon (cut and reflected) L
Flexar carpi radialis |
tendon (zut) L

Superficial palmar branch &
of radial arteny

Ulnar nene

Median nene

Brachial arteny

Medial intermuscular septum

Fronator teres muscle thumeral head)
- [cut and reflected)

Medial epicondyle

Flexar carpi radialis and palmaris
longus tendons (eut)

Anterior ulnar recurrent ateny

Flexar digitorum superficialis
muscle Chumeroulnar head)

Ulnar arterny
Common interosseous arteny
Pranator teres muscle (ulnar head) (cut)
Anterior interosseous arteny

Flexar carpi ulnaris muscle

Flexar digitorum superficialis muscle
Ulnar arterny
Ulnar nerve and darsal branch

Median nene

Falmar branches of median and ulnar
nenves [cuf)

Fisifarm

Leep palmar branch of ulnar arteny
1 and deep branch of ulnar nernve

Superficial branch of ulnar nene

A5

Xy

Transwerse carpal ligament
(flexor retinaculum)

Elbow and Forearm



UPPER LIMB

Muscles of Forearm (Deep Layer): Anterior View

Brachialis muscle Ulnar nernve

huzculocutaneous nene :
Median nenre

Lateral cutaneous nerve of forearm .
Brachial artery

Lateral intermuscul ar septum

Radial neme \

A

Lateral epicondyle E | ||'

Biceps brachii tendon (eut)

Medial intermuscular septum

Franator teres muscle
[cut and reflectad)

Anterior ulnar recurrent arteny

hedial epicandyle of b
Radial recurrent arteny Bdtal epizandyle ot humans

Flexar carpi radialis,
palmaris langus,

flexar digitorum supericialis
thumeraulnar head) and
flexar carpi ulnaris

muszcles (out)

Radial arteny
Supinatar muscle

Fosterior and anteriar
interosseous ateries

Flexar digitorum superficialis Fostarior ulnar recurrent arteny

muscle (radial head) {cut)

Fronatar teres muscle /‘T

[cut and reflected)

Ulnar arteny
Common interosseous arteny

Radial attery Fronator teres muscle (ulnar head) (cut)

Flexar pallicis langus

muscle and tendan (out) hedian nene (cuf)

Radius Flexar digitorum profundus muscle

Anterior interosseous ateny and nernve
I? — Uinarnerve and dorsal branch
| Falmar carpal branches of radial and ulnar arteries

Flexar carpi ulnaris tendan {cut)

Fronator quadratus muscle

Brachioradialis tendon (eut)

Radial arteny and \

supericial palmar branch

Flexar pollicis longus tendon fout)
Fiziform

Flexar carpi radialis tendon {cut)
Deep palmar branch of ulnar arteny
and deep branch of ulnar nene

Huook of ham ate
L F‘?_
] 5th metacarpal bone /l

s ¥ BN

Abductar pallicis longus tendan

E:tenszor pallicis brevis tendon

1t metacarpal bone

Elbow and Forearm



UPPER LIMB

Forearm: Serial Cross Sections

Median antelirachial vein Flexor digitarum superficiais

murscle (rackial head)

Anterioe branch of medial
antehrachial cutaneouws nemne

Promator teres muscle

Fadial artery and superficial branch of radlial merve

Eadius

Flexor pollics fongus musche

) Irterossoogs membs ine
Brachbaracialis musele

Fleser canpi radialis musele
Cephabic vesn and liveral anteb achipl

Cutaneous nerve (from rwas ulocutansous

Llnar artery and median nenve
ey

Palmaris bangus muscle

Supnatar muscle

Flexesr digitomem superiicialis
Dveep branch of radial neerye musche (humernulnar head

Extemsor canpi radialis loagis muscle Commiosn inlerosseous artery

: : ; Ulnar nervis
Extensor canpi radialis brevis muscls

Flexor carpi ulmaris muscle
Extensor digilorum muscle

Basilic wiin
Extensar digiti minimi muscle

Flissior digitorum prafundus muscle
Extensor carpd ulnaris muscle Ulea and antebrachisd fascia
Flesar carpi radialis muscle AnCaneus musele

: sterior antebrachial cutaneou
Brachioradialis musecle Pax A AL "

nerve (irom radial nervis
Radial artery and superficial

lery 3 Palmaris bongus muscle
branch af radial neryve : G i
Flexor digitorum superficialis musele

Medran nerve

Flesor pollicts losgus miiscle

Extensor carpi radialis

Ulnar artery and nerve
lesmgus muscle and tendon

Flexor carpi ulmards misele
Ralius Anterior interasseous arfery and pervie
Extensor campi raclialis tiram median nervel
brevis muscle and tendon Fliexor dagitorum profundus muscle
Absducior pollicis longus muschs Ullna and antebrachial fascia

leroy nemihes |
Extensor digitornem mesele In LAARILIS T ANE A

extensor podlicis longus muscle
Extiensor digiti minimi muscle

Posterion interosseous artery and nerve
eontinuation of deep branch of radial semve)

Palmaris longus tendan

Extensor cargi ulnaris migsle

Flexerr carpi raclidis tencon

Sedian nenve
Rachal artery Flexwr digitorum superficialis muscle i nd tendons

Brachior adialis 1endan Flexor carpi ulnaris muscle and 1endon

Abdudctor paollicis longes tendy Llnar artery and nene
Superiicial braneh of radial nenve Darsal branch of wlnar nerve

Flexor digitarum produndus muscie anid tenedons
Anvtedarachial fascia

Lilna

Extensor carpl ubmaris tendeon

Fronator quadratus muscle and interosseous membrane M
Exrensor indicis mascle and tendon

Extensar digiti minimi tendon

Extenszoe pallicis brevis tendon
#
Extensor canpl radialis
lovngiss terden

Futersar carpi radialis breves tendon
Flescesr paolfices lomgus muasele

Extessor pollicns longus tendan

Racfius Extensor digitorum tendans (canman lendon

to ligits 4 andl 5 a1 this level)

Elbow and Forearm



UPPER LIMB

Attachments of Muscles of Forearm: Anterior View

Brachicradialis imn{h--—'—'_'

Extensor canpi radialis longus mosche

Brachialis muscle

Fronator teres masgche (umeral bead)
Supinaror

Pronator teres, flesaor

Extensor carpd radialis brovis, CoHmeman carpi radwalss, palmaris

| Coenmon
extensnr digitorum, oxhEneor

hiiti Fnidie ukd : exhensor flexor longus, thesor canar uliars,

"i'i"“ IR, EXAESOr Clipl tendaon tendon flesor digitorum superiicialis

HinRAFEE MG ihumieroulnar head) moseles
Brachialis msacle

Flesor digitorum superficialis muscle

Thumeroulnar head)
Biceps brachii muscle

Proaator teres muscle (ulnar head)
Saperabor msle

Flexor digionim superficialis
muscle (radial headd)

Flexing rh|.-.|!r|||||11 ;rn:du-“lu, muscle

Promator teres msgle

Fhsxor pollicis longus musele

Fronator quadratus muscle

Franator guasdratus muscle

Brachioradialis mus [A_‘*——‘

Absductor pollices lomgus muscle

Mot Allachments of intrimssc
miscli=s of hand not shown

Flisar carpa ubmans muscle

Extinsnr ¢ Arpu ulmaris muscle
Hexor carpd radialis musele

Flexonr paallicis

Flexor digitoruam superficiabis muscle
longus muscle

-a-

= ] Flexor dhgitorum profundus muscle

.H . "Hﬂ.m
s -"__.r I Ongins [ 1nsertions

Elbow and Forearm




UPPER LIMB

Attachments of Muscles of Forearm: Posterior View

Note: Attachments of intrinsic

: Triceps brachil muscle (medial head)
mwstles of hand not shown +* I

Triceps brachil tendon

Supinator

Flexor carpl ulnaris muscle (humeral
crigin via common lexar tendon)

AnCoreus mgsdle

Flesor carpd ubraris muscle (ulnar origing Biceps brachii muscle

g . Supinator muscle
Flexor digitorum profundus muscle

Abductor pollicis longus musle

Extensor canpi ulnaris muscle (ulnar onging

Pranator teres musche

e ——

Extensor pollicis langus muscle

Extensor podlicis brevis muscle
Extensor imdicis mpscls ————}

Ulna

Extensor carpi radialis loagut muscle
Brachioradialis muscle

Extensor carpi radialis brenis muscle

Abductor pollices longus musche

Extensor carpi ulnaris muscle

Extensor digitorum musche toentral bands) Extensor pollicis brevis muscle

Extensor digili minimi msche Extensor podlicis longus muscle

Extensar indicie musels W

. /ﬂ;m

Extensor digitorem muscle (laterl Bands)

I Origins B (nsertions

Elbow and Forearm



UPPER LIMB

Carpal Bones
Anterior (Palmar) View

Ulna

Radius

Fadial styloid process Ulnar stylaid process

Scaphoid Lunate

Tubercle of scaphaoid Triquetrum
Trapezium Fiziform
Tubercle of trapezium Hamate

Trapezoid Huook of ham ate

Capitate

letacarpal bones

z‘f.’ﬂ

7l

Wrist and Hand



UPPER LIMB

Carpal Bones
Posterior (Dorsal) View

Fadius

Ulna

Dorzal tubercle of radius
Ulnar stylaid process

Scaphoid

Lunate
Radial styloid process
Fisifarm
Trapezium
Triquetrum
Trapezoid

Hamate
Capitate

Ca
gﬂj&v
hetacarpal bones ' =EN

Wrist and Hand



UPPER LIMB

Movements of Wrist: Position of Carpal Bones

Kadius Ulna
Scaphoid
Capitate
Trapezoid
Lunate
Trapezium
Sesamaoid Triguetrum

bones

Pisiform

Hamate

Metacarpal
hones

Position of carpal bones with hand in abduction:
anterior (palmar) view

Radius

Lina

Lunate

Triqquetrum

Scaphoid
Pisiform

Capitate

Hamate
Trapezoid

Trapezium

Metacarpal

bones

Sesamoid
bones

Position of carpal bones with hand in adduction:
anterior (palmar) view

2\

Wrist and Hand



UPPER LIMB

Movements of Wrist: Sagittal Sections

(radiocarpal)
jovint

Articular disc
OF wrist joint
Lunate

Midcarpal
joint

Capitate

Carpometacarpal
jovint

3rd metacarpal bone

Hand in
anatomical
position

Sagittal sections through wrist and
middle finger

Wrist (radiocarpal) joint

Midcarpal joint

Carpometacarpal joint

g
Hand in

flexion

--------

Wrist (radiocarpal) joint

Midcarpal joint

Carpometacarpal joint

Hand in
extension

Wrist and Hand




UPPER LIMB

Ligaments of Wrist
Carpal Tunnel: Palmar View

Ulna

. Interosseous membrane
Falmaris langus tendon

Falmar carpal ligament Uinar artery and nenve

(thickening of deep antebrachial

fasciad(cut and reflected)
Flexar carpi ulnaris tendon

Fadial ateny and

superficial palmar branch Flexar digitorum profundus tendons

Flexar carpi radialis tendon

Flexar digitorum supericialis tendons

Flexar pollicis longus tendon
Fisiform
Median nene

Leep palmar branch of ulnar arterny

Falmar aponeurasis and deep branch of ulnar nenve

Tubercle of scaphoid
Hook of hamate
Tubercle of trapezium

Transverse carpal ligament
(flexar retinaculum)

Metacarpal bones

3/

wrist and Hand



UPPER LIMB

Ligaments of Wrist
Flexor Retinaculum Removed: Palmar View

Radius Uina

Interosseous membrane Falmar radioulnar ligament

Radioscapholunate par of the

Area of aicular disc
palmar radiocarpal ligament

Ulnalunate part of palmar ulnocarpal
Radiocapitate part of the ligament

palmar radiocarpal ligament

Ulnatriquetral part of palmar ulnocarpal

Space (of Pairien) ligament

Ulnar callateral ligament
Fadial callateral ligament

Flexar carpi ulnaris tandon {cut)
Tubercle of scaphoid

Fisiform
Tubercle of trapezium

Lunate

Aricular capsule of

carpometacarpal joint of thumb Fisometacarpal ligament

Capitate Fizohamate ligament

Hook of hamate
Capitotriquetral ligament

(par of radiate capitate ligament)

Falmar metacarpal ligaments
Falmar carpometacarpal ligaments

Metacarpal bones

3y

Wrist and Hand



UPPER LIMB

Ligaments of Wrist: Posterior View

Posterior (dorsal) view

Dorsal radial metaphyseal arcuate ligament

Dorsal radiocarpal ligament
Dorsal radioulnar ligament

Ulnotrigquetral ligament (darsal view) w -~ =W T [ Scapholunate ligament
.

Trapeziotrapezoid ligament

Dorsal intercarpal ligament

Capitohamate ligameni Trapeziocapitate ligament

Metacarpal bones

o

wrist and Hand



UPPER LIMB

Ligaments of Wrist: Coronal Section

Coronal section: dorsal view

Ulna Radius

Distal radioulnar joint Lunate
Articular disc of wrist joint Wrist (radiocarpal) joint

Meniscus Scaphaoid

Midcarpal joint

Interosseous intercarpal ligaments Trapezoid

Triquetrum Trapezium

Carpometacarpal joint

Hamate

Intermetacarpal joints

Capitate

Metacarpal bones

ol

;';M

Wrist and Hand



UPPER LIMB

Bones of Right Wrist and Hand

Anterior (Palmar) View

Lunate

Tuberzle

of zcaphoid Triquetrum

Fisifarm
Tubercle

of trapezium i
Capitate

Trapezoid Howok of hamate

Base of 5th metacarpal bone

Sesamoid

Shafts of metacarpal bones
bones

Head of 5th metacarpal bone

Base of 5th proximal phalanx

Shafts of preximal phalanges

Head of 5th proximal phalan:

Base of Sth middle
Shafts of middle phalanges
Head of Sth middle

Base of 5th distal phalanx

Shafts of distal phalanges

Tuberosity of 5th distal phalan=
Head of 5th distal phalanx

o

zf_ﬂ

Wrist and Hand



UPPER LIMB

Bones of Right Wrist and Hand

Posterior (Dorsal) View

Lunate

Scaphoid

Capitate

Trapezoid

Fizifarm Trapezium

Triquetrum

Hamate

Base of 5th metacarpal bone

Shafts of metacarpal bones

Head of 5th metacarpal

Base of the Sth proximal phalanx

Shafts of proximal phalanges

Head of Gth proximal phalanx

Base of 5th middle phalanx
Shafts of middle phalanges
Head of the Gth middle phalanx

Base of 5th distal phalanx
Shafts of distal phalanges
Tuberosity of Sth distal phalan=

Head of 5th distal phalanx

o

i’ﬂ

wrist and Hand



UPPER LIMB

Wrist and Hand: Anteroposterior Radiograph

BM Base of 5th metac arpal P Pisifarm

BP Base of 4th proximal phalanx PP Proximal phalass of thumb
C Capitate PPl Proximal phalanx of index finger
DPF  Dhstal phalans of thumb R Radius

DPR  Diistal phatans of fing tinger g Scaphoid

H Hamaie SH  Shaft af 5th metacarpal
HH  Hook of hamate sP Styloid process of ulna
HM  Head of 5th metacarpal SPR  Styloid process of radus
HP  Head of prosimal phalanx T Teiguetrum

L Lunate TP Trapezowd

M Moetacarpal of indey iinges TZ  Trapezium

MP Aiddle phalans of middle finger ] Lilna

.3 o

Wrist and Hand



UPPER LIMB

Metacarpophalangeal and Interpalangeal Ligaments: Anterior View

¥ Pisifarm

o

i,
b

Hook of hamate

Anterior (palmar) view /:}; R W,/ - .:

~HF £ ’
Trapezium v -" jJ'-__ b

Palmar carpometacarpal ligaments

BT clesie Palmar metacarpal ligaments

Deep fransverse

Collateral ligaments metacarpal ligaments

Palmar ligaments
{plates)

Cut margins of
digital fibrous sheaths

Flexor digitorum
superficialis tendons (cut)

1

Wrist and Hand



UPPER LIMB

Metacarpophalangeal and Interphalangeal Ligaments

Metacarpophalangeal (MP) joint
Accessory collateral
ligament

True collateral
ligament

Proximal interphalangeal (PIP) joint

Distal interphalangeal
(DIP) joint

In extension:

medial view
Proximal Middle Distal
ACCessory Phalanges
collateral
’ + i
In flexion: igamen
medial view

True collateral ligament

Mote: Ligaments of metacarpophalangeal
and interphalangeal joints are similar

Wrist and Hand



UPPER LIMB

Wrist and Hand: Superficial Palmar Dissection

Falmariz longus tendon Falmar branch of ulnar nerve

Fisifarm

Branch of superficial radial nenre
to skin of lateral thenar area

Leep palmar branch of ulnar
artery and deep branch of
ulnar nenre

Supericial branch of
ulnar nene

Falmar carpal ligament thickening of
deep antebrachial fascia continuous
with extensaor retinaculum)

Ulnar arteny

Falmariz brevis muscle

Falmar branch of

median nernve Hypothenar muscles

Thenar muscles Falmar aponeurasis

Recurrent (motar) branch of
median nene to thenar muscles

Minute fasciculi attach palmar
aponeurasis to dermis

e

wrist and Hand



UPPER LIMB

Wrist and Hand

Superficial Palmar Dissection

Falmaris brevis
muscle (reflectad)

Falmar digital nernves from
superficial branch of ulnar
neme to Sth and medial half of
dth fingers

T

Falmar aponeurasis f .‘J‘

Transwerse fasciculi
Falmar digital arteries and nenes

Supericial transverse metacarpal
ligaments

/oo

Wrist and Hand



UPPER LIMB

Wrist and Hand

D eeper Palmar Dissection

Fadial artery and wvenae comitantes

Flexar carpi radialis tendon

Tendinous sheath of
flexar pallicis langus
(radial bur=a)

Median nene

Falmaris langus tendon and
palmar carpal ligament

Transverse carpal ligament
(flexar retinaculum)

Thenar muscles

Froper palmar digital
nemres of thumb

[Synowvialltendinous she ath of
flexar pallicis longus (radial bursa)

Frobe in 1=t lumbrical
fascial sheath

Caommon palmar digital arteny

Froper palmar digital arteries

Septa from palmar
aponeurosis forming canals

Falmar aponeuresis (refle cted)

Wrist and Hand

Ulnar arterny with wenae comitantes
and ulnar nerve

Flexar carpi ulnaris tendon

Common flexor sheath
{ulnar bursa) containing
supericiali= and profundus
flexor tendons

Fizifarm

Leep palmar branch of ulnar arteny
and deep branch of ulnar nene

Supericial branch of ulnar nene

Falmar digital nerves to Sth finger
and medial half of $th finger

Median nenve

Common flexor sheath (ulnar bursa)

Supericial palmar arterial
and wenous arches

2nd, 3rd and dth lumbrical
muscles (in fascial sheaths)

[Synowial) flexortendon sheaths
of fingers

31/



UPPER LIMB

Wrist and Hand

D eeper Palmar Dissection

Supericial palmar branch

of radial artery and recurrent
branch of median nerve

to thenar muscles

Ulnar arterny
and nense

Common palmar
digital branches
of median nerve

Froper palmar digital
nemres of thumb

Hypothenar
muscles

Fascia ower adductor

olliciz muscle
R Common flexor sheath

o {ulnar bur=al
enarspace

[deep to flexor
tendons and 1st

lumbrizal muscle) Sth finger

C=ynowiall
tendinous sheath

1=t darsal interoszeous muscle

Frobe in dorsal extension of thenar
space deep to adductar pollicis muscle

lidpalmar space
[deep to flexaor
tendons and
lumbrical muscles)

Septum separating thenar
fram midpalmarspace

Common palmar digital arterny Insertion of

flexar digitarum
supericialis tendon

Inserdion of flexar digitarum W

WA
profundus tendan /
. o lmN

Froper palmar digital ateries and nenres

Anular and cruciform pars of fibrous she ath
ower (synovial) flexor tendon sheaths

wrist and Hand



UPPER LIMB

Flexor Tendons, Arteries and Nerves at Wrist
Palmar view

Falmaris langus tendon
(part of median duo)

Flexar digitorum supericialis
tendons and flexor digitorum
profundus tendans (form o

Median nene tendon quartets)

(part of median duao)

Fadial artery (part of radial tria)

Common flexor sheath
Flexor carpi radialis tandon {ulnar bursa)

(part of radial trio)
Ulnar anteny (part of ulnar trio)

Flexar pallicis longus tendon in
tendon sheath (radial bursa)

Ulnar nenve (part of ulnar trio)
(part of radial tria)

Flexar carpi ulnaris tendon

Falmar carpal ligament (reflected) (part of ulnar trio)

(Svnovial)tendan sheath

Fisifarm

Transverse carpal ligament (flexar
retinaculum)
Abductor digiti minimi muscle

Trapezium

1st metacarpal bone o
Flexar digiti minimi
brewis muscle

Opponens pollicis muscle

Opponens digiti

Abductar pollicis R
minimi muscle

breviz muscle
(reflectad)

Supericial palmar
farterialy arch

Lumbrical muscles

Flexar pallicis
brevis muscle

(reflected) Adductor pallicis muscle \ /;m

wrist and Hand



UPPER LIMB

Cross Section of Wrist: Carpal Tunnel

Falmaris

Transverse carpal ligament longus tendan

(flexar retinaculum)
hMedian nenre”

Ulnar arteny
and nene

Flexar carpi
ulnaris tendon

Flexar digitarum

supericialis tendons™ (in
Flexar carpi

radialis tendon

Flexar pallicis langus
tendon in tendinous

Flexar digiterum profundus tendons" 1
{radialy bursa

in comman flexar sheath (ulnar bursal

Fadial arteny
Hamate Trapezium
Capitate Trapezaid
Simple method of demonstrating
arrangement of flexor digitorum
supericialis tendon quartet within
carpal tunnel
p‘&?‘
FContents of carpal tunnel /
’ = |

Wrist and Hand



UPPER LIMB

Bursae, Spaces and Tendon Sheaths of Hand
Palmar View

Fronator quadratus musele

Flexar carpi radialis tendan

Tendinous sheath of flexar
pallicis langus (radial bursa)
flexar sheath

. {ulnar bur=a)
Transverse carpal ligament

iflexor retinaculum) (reflected)

Flexar digiterum prefundus tendons

Tendinous sheath of flexar
pallizis langus (radial bursa)

Flexor digitorum

Fazcia of adductor superficialis tendons

pollicis muscle

Common flexor sheath

Thenarzpace (deep to {ulnar bursa) fopened)

flexor tendon and 1st
lumbrical muscle)

Lumbrical muscles in
fascial sheaths

[Synovialltendon
sheath of finger

Midpalmarspace
[deep to flexortendons

: : : and lumbrical muscles
Lumbrical muscles in fascial )

sheaths (cut and reflacted)

Fibrous and synowial (tendon)
sheaths of finger (opened)

Flexar digitarum
superficialis

Anular and cruciform parts tendan
{pulleys) of fibrous sheath (over

synowial she ath) of finger

Flexar digitorum
prafundus F""i-
tendon

wrist and Hand



UPPER LIMB

Bursae, Spaces and Tendon Sheaths of Hand
Cross Section

Septa forming canals
Midpalmarspace

Frofundus and superficialis flexor tendons to 3rd digit

Septum bebween midpalmar and thenarspaces
Falmar aponeurasis

Thenarspace

Common palmar digital
artery and nenre
Flexar pollicis longus
tendon in tendan
Lumbrical musdle sheath (radial bursa)
in its fascial sheath

Extenszor pollicis

Flexar tendans to Sth longus tendon

digitin common flexor
sheath {ulnar burza)

Hypothenar musclas Adductar pollicis muscle

. g Falmar interosseous fascia
Carsal interosseous fascia

. Falmar interosseous muscles
Crarzal subaponeurotic space

Corzal interosseous muscles
Crarsal fascia of hand

Corsal subcutaneous space
Extensortendons

3y
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UPPER LIMB

Lumbrical Muscles: Schema

Usual arrangement

Tendinous sheath of flexor
pollicis langus (radial bursa)

Common flexor sheath
{ulnar bursa)

Thenar space

Midpalmar space

Lumbrical muscles
(in fascial sheaths)

(Synovial) tendon |
sheaths of fingers L

Common variation

Intermediate bursa
([communication
between common
flexor sheath [ulnar
bursal and tendinous
sheath of flexor pollicis
longus [radial bursal)

/o1

Wrist and Hand



UPPER LIMB

Lumbrical Muscles and Bursae, Spaces and Sheaths

Flexar digitorum
profundus tendons

1st and Znd lumbrical muscles

: Ard and 4th lumbrical muscles
{unipennate)

ihipennate)

Camper chi
per chiasm Flexar digitorum

superficialis tendons (cut)

Note: Flexor digitorum superficialis and
profundus tendons encased in synovial
sheaths are bound to phalanges by fibrous
digital sheaths made up of alternating
strong annular (A) and weaker cruciform (C)
parts {pulleys),

Tendons of
flexor digitorum
superficialis
and profundus
muscles

iSynavial) tendon sheath Palmar ligaments (plates)

Wrist and Hand



UPPER LIMB

Flexor and Extensor Tendons in Fingers

Insertion of central band of extensor

Extensor Long extensor Interassenus muscles
tendon to base of middle phalanx expansion  tendon
Slips of long (hood)
extensor tendon
Triangular aponeurosis

to lateral bands

Posterior
Metacarpal bone
(dorsal) p
view

Insertion on extensor tendon

o Inlerosseous
tor base of distal phalanx

tendon slip
1o lateral band

Lateral bancds

Part of interosseous endon
: passes to base of proximal
Lumbrical muscle phalanx and joint capsule

- _ Lateral band
Insertion of extensor lendon
to base of middle phalanx

Extensor expansion (hood)

Central band Long extensor tendon
i

Insertion of extensor
tendon to base
of distal phalanx

: ; = g~ Metacarpal bone
Finger in o g\ ! -
extension:
lateral view

Collateral
ligaments

Vinculum
hreve

—

Interosseous muscles

Flexor digitorum

Vincula profundus tendon

longa

Fiux{.rrhl:f_ii:'r_lwr.lm Lumbrical muscle
superficialis tendon

i

wrist and Hand



UPPER LIMB

Finger in Flexion: Lateral View

Collateral ligament

Insertion of small deep slip of extensor

tendon to proximal phalanx and joint capsule Extensor tendon

Attachment of interosseous muscle to
base of proximal phalanx and joint capsule

Interosseous muscles

. ) . Palmar ligament (plate)
Insertion ot lumbrical

muscle to extensor tendon Lumbrical muscle

Flexar digitorum
superficialis tendon (cwt)

Collateral ligaments

Flexar digitorum
profundus tendon (cut)

Mote: Black arrows indicate
Palmar ligament (plate) pull of long extensor tendon;
red arrows indicate pull
of interosseous and
lumbrrical muscles: dots
indicate axis of
rotation of joints

e
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UPPER LIMB

Intrinsic Muscles of Hand
Anterior (Palmar) View

Radial artery and palmar carpal branch Pronater quadratus muscle

Radiuz Ulnar nene

Supericial palmar branch of radial arteny Uinar artery and palmar carpal branch

Flexar carpi ulnaris tendon
Transverse carpal ligament

1l ti | flected
{iexcor petinagul uim) (refiected) Falmar carpal arterial arch

Opponens pollicis muscle Fizifarm

Median nenre
Branches of median nene
to thenar muscles and to 1=t

and Znd lumbrical muscles Abductor digiti minimi muscle (out)

Leep palmar branch of ulnar arterny
Abductar pallicis and deep branch of ulnar nerve

brevis mus=cle (cut)

Flexaor digiti minimi brevis musele (cuf)

Flexor pollicis Opponens digiti minimi muscle
breviz muscle

Leep palmar (arterialy arch

Adductor pallicis

musele !
Falmar metacarpal anteries

Common palmar digital arteries
1st dorsal

interosseous muscle
Leep transverse metacarpal ligaments

Branches from deep
branch of ulnar nernve

to 3rd and dth lumbrical
muscles and to all
interosseous muscles

Lumbrical muscles (reflecte d)
”_Mn
=liBN

Wrist and Hand



UPPER LIMB

Intrinsic Muscles of Hand
Posterior (Dorsal) View

Ulna
Radius

Radial artery

Abductar pallicis

Abductor digiti brevis muscle

minimi muscle

Crarsal interosseous
muscles (hipennate)

Wit
Mote: Arroves indicate action of muscles @Im

wrist and Hand



UPPER LIMB

Intrinsic Muscles of Hand
D eep Anterior (Palmar) View

Ulna

Radius

Falmar interosseous
muscles (unipennate)

Deep transverse
metacarpal ligaments

Tendinous slips to extensor
expansions (hoods)

Maote: Arrowes indicate action of muscles y_#n
e BN

Wrist and Hand



UPPER LIMB

Arteries and Nerves of Hand
Palmar View

Radial artery Ulnar ateny and nenre

Falmar carpal ligament (continuous

Median nenre and palmar branch with extensar retinaculum)

Transverse carpal ligament
(flexar retinaculum)

Supericial palmar branch of radial arteny

Abductar pollicis brevis muscle (cut)

[eep palmar branch of ulnar arterny
and deep branch of ulnar nernve

Opponens pollicis muscle "
Supericial branch of ulnar nenre

Flexar pallicis brevis muscle Common flexor sheath

{ulnar bursa)

Recurrent (motar) branch of

median nemve to thenar muscles Supericial palmar arterial) arch

Common palmar digital

Froper digital nenes nenres and arteries

and arteries to thumb

Communicating branch of

Adductar pallicis muscle median nenve with ulnar nene

Froper palmar digital
Branches of median nenve to nenres and arteries

1=t and Znd lumbrical muscles

Flexar tendans, synovial

and fibrous sheaths
Branches of proper
palmar digital nerves
and arteries to darsum of
middle and distal
phalanges

s

3/
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UPPER LIMB

Arteries and Nerves of Hand
Deep Palmar View

Radial artany Ulnar artery and nenve

Median nerve Falmar carpal branches of

radial and ulnar ateries

Superficial palmar branch of radial arteny
Fisifarm

Leep palmar (arterialy arch

and deep branch of ulnar nerne
Leep palmar branch of

ulnar artery and deep

Frinceps pollicis ateny branch of ulnar nene

Froper digital anteries

and nenres of thumb Branches to hypothenar muscles

Superficial branch of ulnar nene

Lt VR Hook of hamate

i B

Leep palmar branch of ulnar
nenre to 3rd and dth lumbrical,
all interosseous, adductor
pollicis and deep head of
flexar pollicis brevis muscles

Dristal limit of supedicial palmar arch

Radialis indicis arteny

Falmar metacarpal ateries

Communicating branch
of median nerne with ulnar nenve

Common palmar digital arteries
Fraper palmar digital arteries

F | digital f di
raper palmar digital nenres from median nenre Proper palmar digital

nenres from ulnar nenre

Zu

ZTI-M
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UPPER LIMB

Wrist and Hand: Superficial Radial Dissection

Lateral (radial) view

Superiicial branch of radial merve

Medral branch

Extensor
retinaculum
Lateral branch
Dorsal digital branches of radial nerve
Daorsal carpal branch A 2 Scaphaoid

of racial artery

Radial artery in anatomical snuffbox
Extensor canpi j
radialis brevis " 1\! 4 ' Trapezium
tendaon " ] - .

Insertion of abductor
Extensor campi pollicis longus tendon
radialis longus

tendon
15t metacarpal bone

Radial artery

Insertion of extensor
pollicis brevis tendon

15t glorsal interosscous muscle

Insertion of extensor
pollics longus tendon

Deep fascia (cut)

Fracture of middle
thirel {waist) ol
scaphoid (most
COITITTRE |

§ )72
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UPPER LIMB

Wrist and Hand: Superficial Dorsal Dissection

Posterior {(dorsal) view

Posterior antebrachial cutameodus
e TG nerve (from radial nervel

Cephalic vein

Superficial branch of radial nerve

Extensor retinaculum -:_rhii.jl-:en'rnu
of postenor antelrachial fascia)

Communicating branches of
raclial and ulnar nerves

Basilic vein
Darsal branch of ulnar nerve

Dorsal venous
network of hand

Dorsal melacarpal veins

Probe in dorsal
subaponeurolic space
{hetween opencd

dorsal fascia of hand and
darsal interosseous
fascial

Intercapitular vens

Dorsal digital nerves and veins

Dorsal branches of
proper palmar digital nerves

-3 i

Note: Lymphatic pathways shown in black;
arrows indicate direction of drainage

Wrist and Hand



UPPER LIMB

= EN

Wrist and Hand: Deep Dorsal Dissection

Lateral antebrachial cutaneous merve
{terminal part of musculoculaneous nerve)

Miedial antebrachial
CULANCOUS Rerve

Posterior antebrachial Superficial branch of radial nene
CULANEOUS Nerve

(hranch of rachal nerve) f
Extensor digitorum, extensor digiti mininmi,

and extensor indicis tendons (ool

Extensor retinaculum

Radeal artery in anatomical snufffaox
1hoarsal branch of ulnar nerve

Abductor pollics longus tendon
Extensor pollicis brovis tendon
Extensor pollicis longus tendon
Extensor carpi radialis longus
tendon

Extensor carpi rachalis brevis
tendon

Dorsal carpal branch
of ulnar artery

Extensor carpi ulmaris tendon

Dorsal carpal (arterial) arch

Diorsal metacarpal arteries Darsal digital arteries

Daorsal digital branches
ol dorsal branch
oi ulnar nerve

Darsal digital branches of superdicial
branch of radial nerve to 151, 2nd,
3rd, and radial half of 4ih fingers

[Morsal branches of proper
palmar digital branches
of ulnar nerve and of
proper palmar digital
arteries o dorsum

of middle and

distal phalanges of

Sth and ulnar half Posterior (dorsal) view

of 4th fingers orsal branches of proper palmar digital

hranches of median nerve and of
proper palmar digital arteries to
dorsum of middie and distal phalanges
of 2nd, 3rd, and radial half of Sth
fingers

Wrist and Hand




UPPER LIMB

Extensor Tendons at Wrist: Posterior View

Posterior (dorsal) view

- Extensor carpi ulnaris — Compartment b

Extensor digiti minimi — Compariment 5

Extensor digitcgrum I

Compartment 4
Extensor indicis f P

Extensor pollicis longus = Compartment 3

Extensor carpi radialis brevis |
Compariment 2

Extensor carpi radialis longus i

Abductar pollicis longus |

Plane of cross section 5 Compariment 1

shown below

Extensor pollicis brevis

Extensor retinaculum

Radial artery in anatomical snuifbox
Abductor digiti
minimi muscle

Dorsal interosseous muscles

Intertendinous connections

Transverse fibers of
extonsor expansions (hoods)

wrist and Hand



UPPER LIMB

Extensor Tendons at Wrist: Cross Section

Cross section of most distal portion of forearm

Extensor relinaculum

Extensar pollicis longus — Compartment 3
Extensor digitorum and

ompartment 4 indici
Comp t { extensor indicis

Extensor can
radialis hrevis

Extensor cani
radialis longus

j- Extensor Compartmenl 2

Comparntment > 1 igiti minimi

E Extensor
xbensar llici b o
OIS Dy s
Compartment b 4§ campi ! Compartment 1
ulnaris Abductor

e pollicis longus

Ulna Radius

i

wrist and Hand



UPPER LIMB

Finger: Sagittal Section

Epiphysis
Mail matrix

Mail root
Eponychium

Sagittal section (cuticle)

Lunule

Nail bed

Body of nail

Distal phalanx

Distal anterior closed space (pulp)

Synovial membrane

Lateral band Fxtensor
Central tendon § mechanism

Articular cantilage

Middle phalanx

Flexor
digitorum
superiicialis
tendon

Fibrous tendon
sheath of finger

Synovial (flexor tendaon)
sheath of finger

Flexor digitorum profundus tendon
Palmar ligament (plate)
Articular cavity

ek

Wrist and Hand



UPPER LIMB

Finger: Cross Section and Arteries and Nerves

Subungual space 5
Cross section Nail hed
through distal

phalanx Minule arteries Distal phalanx

Fibrous sepla and areolar
flissue in anterior
closed space (pulp)

Fine nerves

Dorsal branches of proper palmar
digital arteries and nerves to dorsum
of middle and terminal phalanges

Arteries and nerves

MNutrient branch to epiphysis Proper palmar digital artery
_ - i to neighboring digit
Nulrient branches to metaphysis Proper palmar digital artery and nerve

wrist and Hand



UPPER LIMB

Cutaneous Innervation of Wrist and Hand: Anterior View

Anterior (palmar) view

Lateral

Musculocutaneous J antebrachial

nerve culaneous Medial antebrachial
nerve cutaneous nerve

Radial Superficial
nerve branch

Palmar
branch

Ulnar nerve

Palmar
digital
branches

Palmar
Median branch
nerve Palmar
digital
b branches

t{»ﬂﬁ

/o
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UPPER LIMB

Cutaneous Innervation of Wrist and Hand: Posterior View

Posterior (dorsal) view

Lateral

antebrachial Musculocutaneous
cutaneous nerve

nerve

5
Pasterior
antebrachial
cutaneous
nerve

Medial antebrachia
cutaneous nerve

Division between ulnar and radial
nerve innervation on dorsum of
hand is variable.

s Ral:lral
nerve
. Superficial
Darsal branch
branch and
and dorsal
dprlsal digital
digital branches
branches
Ulnar nerve <
. Proper <
rct:per palmar Median
ikt digital nerve
blrgirt]i il branches

®

2{1.4:;.
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UPPER LIMB

Arteries and Nerves of Upper Limb: Anterior View

Leltoid muscle

Caracobrachialis muscle

Shart head (cut) of biceps brachii muscle Intercostobrachial nene

Long head (eut) of biceps brachii muscle
Medial cutaneous
Musculocutaneous nenne nene of arm

Brachialis muscle Fadial nene

Biceps brachii muscle (cut) and tendan
Ulnar nernve
Lateral cutaneous nernve of forearm

Medial cutaneous
(fram musculocutaneous nenee)

nemce of forearm
Leep branch of radial nenre
hedian nene
Supericial branch of radial nene

Brachial art
Supinatar muscle IAEMATAESTE

Brachiaradialis musecle Bicipital aponeurosis

Radial artary Humeral head (cuf) of pranator teres muscle

Fronatar teres musele (partially cut) Ulnar head of pronator teres muscle

tedian nene Flexar carpi radialis musele (cuf)
Humeroulnar head of flexor digitorum

Flexar pallicis langus muscle supericialis muscle (cut)

Fadial head of flexor digitorum

Flexor carpi radialis superficialis muscle {cut)

tendon (out)
Flexar digitorum profundus muscle

Transverse carpal ligament

(flexaor retinaculum) Flexor carpi ulnaris muscle

Superficial branch

1 Ulnar atery and nenre
of radial nenre

Crarzal branch of ulnar nenre

Recurent (motor branch of Flexar digitorum superficialis tendons (outf)

median nerre to thenar muscles
Deep palmar branch of ulnar artery and deep branch of ulnar nerne

Superficial branch of ulnar nene

Superficial palmar arch (cut)
Common palmar digital branch of ulnar nerne

Communicating branch of median nenre with ulnar nenre W
i-

Fraper palmar digital branches of ulnar nenre /
. ]

Common palmar digital
branches of median neme

Froper palmar digital
branches of median neme

WA
=

Neurovasculature Plate 797



UPPER LIMB

Musculocutaneous Nerve

Anterior view

Note: Only muscles innervated
by musculoculanedans
nerve shown

Muscolocutaneous nerve (C5, &, 7)

Medial | Cogds of
Posterior & beachial
Lirteeral ]'Ih"!\l,lh

Coracobrachialis muscle

Medial brachial
CLILANSOLS fefv

; Medial antebrachial
Biceps beachi muscle CULANGOUS NErvE
[restrae deed]

Ulnar nerve

Median nerve

Radial nerve
Brachialis masgle

Axillary nerve

Articular branch

Lateral antebrachial
CULANEONS nefve

Anterior branch

Pasterior branch

i

Neurovasculature



UPPER LIMB

Musculocutaneous Nerve: Cutaneous Innervation

Cutaneous
innervation
(via lateral
antebrachial
cutaneous
nerve)

2\

Anterior (palmar) view Posterior (dorsal) view

Neurovasculature Plate 799



UPPER LIMB

Median Nerve

Anterior view Mote; Only muscles innervated by median nerve shown

Musculocutaneous nerve

Median nerve (C5, 6, 7, B, T1)
Medial

Incenstant contributlion 3 Cords of
Posterior hrachial
Lateral plexus

Pronator teres muscle thumeral head)

Medial brachial

) CULANBOUS NErEe
Articular branch
Medial antetsrachial
T Culaneous nerve
Fliswor carpi radialis muscle
Axillary nerve

Palmaris longus muscle
Radial nerve

Pronator teres muscle (ulnar head)
Lnar nesrvie

Flexor chgitorum superficialis muscle
{teerenied wpl

Flexor digitorum profundus muscle
lateral part supplied by median

| arterior INEErOsse0us | nerve;
medial part supplied by ulnar nerve)

ARETion inferasseous nerve
Fhesar podlicis bongus muscle
Promator quadratus musche

Palmar beanch of median nerve

Abductor pollicis brevis

Opponens podlicis
Thenar Superficial head of
muscles flexor pallicis brevis

lelesespy bl

supplicd by

ulnar nerve)

Communicating branch
of median nerve with
151 and 2nd ulmar nerve

lumbsrical muscles

Conmmmon palmar
digital nerves

Praoper |}.‘|!rr|._1r Jﬂ?‘

digital nerves
Dorsal beanches 1o J /l:m

ehowrsiem af msddle and
distal phalanges

Neurovasculature Plate 800



UPPER LIMB

Median Nerve: Cutaneous Innervation

f.'utanen_us
innervation

Palmar view Posterior (dorsal) view

2

Neurovasculature Plate so1



UPPER LIMB

Ulnar Nerve

Ulnar nerve (07, 8, TT)
tno branches above elbow)

Inconstant contribulion

Medial epicondy e

Articular branch
(hehind condyle

Flexor digitorum profundus
miuscle (medial part onby;
lateral part supplied by
AnlEior intefosseous
branch of median nervel

Fleooor carpd ulnaris mausclo
(efrawwy asiche)

Ihareal beanch of ulnar nerve

Palmar branch

Feexor pollicis brevis muscle
[deep head pnly; superficial
head and ather thenar muscles
supphied by median nervel

Superficial branch

Dy Branch

Palmaris brovis

Abchuctor digili minimi
Flesscowr t!igi 1i i brovis
Opponens digiti minimi

Adductor pollices musche
Hypaothenar muscles

Comman palmar digital nerve

Commaunicating branch of median nerve with
ulnisr nerve

Pabmar and dorsal interosseous muscles

yrd-and 4th lumbrical muscles (fumed downl
Proper palmar digital nenves M
{darsal Lligileﬂ neeves are from dorsal branch) p"

[¥arsal branches to dorsum of middie and distal phalanges " =lEN

Neurovasculature Plate 802



UPPER LIMB

Ulnar Nerve: Cutaneous Innervation

Anterior view Note: Only muscles innervated
by ulnar nerve shown

Palmar view

Posterior
(dorsal) view

£\
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UPPER LIMB

Radial Nerve in Arm and Nerves of Posterior Shoulder

Dorsal scapular nerve (C5) Posterior view

supraspinatus muscle
Suprascapular nerve (C5, 6)

Levator scapulae
rmusdhe (supplied
alsor by branches
fromm O3 and C4)

Deltoid muscle
- 3 : Teres minor muscle

Axillary nerve (C5, &)

Bhambsoud

) Superior lateral beachial
minor musgle

CUlaneGUS nerve

Hadial nerve
(C5,6,7.8,T1)

Rhombesid Incanstant contribution

mripar musche

Inferior Lateral brachial
Culanecus nerve

Posterior antehrachaal
CUlANBOUE Aerve

Infraspinatus muscle

Teres major muscle

Lateral intermuscular

Lower subscapular nerve (C5, &) septum

Posterior brachial cutaneous nenae
[branch af radial nerve in axifla)

Brachialis muscle (lateral
part; remainder of muscle
supplied by musculo-

Long head CULANBHUS HEMVE)

Triceps brachii muscle Lateral head
Medial head

Brachioradialis musgle

Triceps brachii tendon

Miedial epicondyle

Extensor carpi radialis
longus muscle
Necranan

Extensar carpl
radialis brevis

e

Anconeus muscle

Extemsar digitorum mascle

Extensor canpi ulnaris musche

Neurovasculature Plate 804



UPPER LIMB

Radial Nerve in Forearm
Posterior View

Radial nenve (C5, 6, 7, 82
[T1 - inconstant

Lateral epicondyle

Supericial (terminaly branch

Leep (terminal) branch Anconeus.musels

Brachioradialis muscle

Extensor carpi radialis langus muscle
Supinatar muscle

Extensor carpi radialis brevis muscle
Extensor carpi ulnaris muscle — Esxtenzor- supinator
group of muscles

Extensor digitorum muscle and
extensor digiti minimi muscle

Extensor indicis muscle
Extensor pollicis longus muscle

Abductar pallicis longus muscle

Extensor pollicis brevis muscle

Fostarior interosseous nenve
[continuation of deep branch of
radial nenre distal to supinator muscle)

Superficial branch of radial nere

Daorsal digital nenves ﬂ};‘

e

Neurovasculature Plate 805



UPPER LIMB

Radial and Axillary Nerves
Cutaneous Innervation

Superior lateral cutaneous
nence of arm from axillary nene

Inferior lateral cutaneous
nerve of arm from radial nerne

Fuosterior cutaneous neme
of arm fram radial nene

Fosterior cutaneous nenve of
farearm from radial nerwe

Superficial branch of radial
nenre and dorsal digital
branches from radial nenve

Neurovasculature
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UPPER LIMB

Cutaneous Nerves and Superficial Veins of Shoulder and Arm

Muedial brachial
CUlamneous nerve

Inlercostabeachial

MEsrve

Superiar kiteral

brachial cu

nerve (from
axilliary nervet

Cephalic vein

Inferior Lateral

hrachial cutaneouws
neErve | Iroem
radial nerve)

Posterior

antebrachial
CUlaneous
nervies (fram
radial nesve)

AL CEss0rY

cephalic
wEin

Anterior view Poslerior view
supraclavicular nerves ;q::::itw!iam G L
iirom corvical plexus) )
L

Acromial branch of
thoracaacromial vein

Acramial branches of

thoracoacramial vein 5 ficial
SUPHETTRC I

branches of
ProslErRor
circumilex
humeral vein

Intercasto-
brachial nerve

Medial brachial
CULANCOLS NervD
fanedus

Supenior lateral
brachial
Culamedus merve
(fromm axillary
e

Pasternior brachial
c_l.llanLN.rus- mervie
[frevm radlial nesrve)

Inferior lateral

brachial cutaneous
neeve (from
rachal nerves

Posterior

Branches of medial aniebrachial

antebrachial cutaneous

CLTAMEOUS nerve M -
i rachia
nerve)

Basilic vein

) Branches
Lateral antebrachial af medial
CULaNEOLS nerve antebrachial
{terminal part of Culaneaus

musculocutaneous perve nerve
Median cubital vein

Intermediate imedian)
antebrachial vein

Basilic vein Branchos of
i o _ lateral antelyrachial
erforaling voins cutaneous rerve
{terminal part of
musculocutaneous merve)

Frd

L3 Lo

Cephalic vein

Neurovasculature



UPPER LIMB

Cutaneous Nerves and Superficial Veins of Forearm
Anterior (Palmar) view

Cephalicwein . ;
P Basilic wein

Fosterior cutaneous nerve of forearm
(from radial nenve)

Anterior branch of medial
cutaneous nerve of forearm

Fasterior branch of medial
cutaneous nenve of forearm

Lateral cutaneous nenve of forearm
(fram musculocutaneous nene)

Accessary cephalicvein Intermediate (median) basilic vein

Intermediate (median) cephalic vein
Bicipital aponeurasis

Cephalicvein Basilic vein

Ferarating weins

Intermediate (median) antebrachial wvein

Mote: In 0% of cases, an intermediate
cubital wein (tributany to basilic wein)
replaces intermediate cephalic and
intermediate basilic veins (see Plate 44937

Superficial branch of radial nerve
Falmar branch of ulnar neme

Falmar branch of medial nernve Crarzal branch of ulnar nenre

Falmar carpal ligament
[continuous with extensar retinaculum)

Interzapitular veins

Falmar aponeurosis

Supericial transverse metacarpal

Fi

R YA

Fraper palmar digital nerres and palmar digital veins

Neurovasculature Plate 808



UPPER LIMB

Cutaneous Nerves and Superficial Veins of Forearm
Posterior (Dorsal) view

Fosterior cutaneous nerve of forearm
rfram radial nenre)

Fosteriar branch of medial
cutaneous nenve of forearm

Aucessony cephalicweain

Fuosterior branch of lateral
cutaneous nenve of forearm (from

Ferforating weins
musculocutaneous nenre)

- . Cephalicwein
Basilic wvein P

Extensor retinaculum
Crarzal branch of ulnar nenre

Superficial branch of radial nene

Crarzal wenous netwod

Larsal metacarpal weins

Intercapitular veins

Crarzal digital nerves and veins

Neurovasculature
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UPPER LIMB

Cutaneous Innervation of Upper Limb

Anterior (palmar) view Posterior (dorsal) view

praclavicular norves
{from cervical
plexus-C3, 4)

Supraclavicular nerves
e cervical
plexws-C3, 4)

Axillary nerve
Superior lateral
brachial cutaneous
nenve (L5, b}

Axillary nerve

Superior lateral brachial
culaneous nenve

(C5, &)

Radial merve
Infericer Literal Radial nenve
beachial cutanegus Posterior brachial cutaneous
nerve (C5, B nerve (C5-8)

Inferior lateral cutancous
nerye
Posterior antebrachial

Intercosto-
brachial

nerve (T2} 1
and medial sLes
brachial

Lateral antehrachial
Culaneous nerve

culaneaus
merve

{C5. 617 (CA.T1.2)

{terminal part of

miusculocutaneouws :
becial

nerve antebracial Lateral antebrachial cutancous
Cutanenus s g

{C5. 6 7))

nerve : ;
{termimal pari of

PO musculaculaneous
nerve|
Radial nerve Linar I‘ll!l'l': (C8, Th —
aclial nenve

Superiicial branch
{CL-8) & Superficial branch
Darsal branch and dorsal digital

branches (Ci-8)

Palmar
branch

Palmar
digital
branches

Median nerve

:ﬁ;ur branch Froger palmar
digital branches p’v’
Palmar Ca
digilal branches WA
Ch-8) i y
Mote; Division variable between ulnar and radasl i ooy

innervation on dorsum of hand and often aligns with
middle of 3rd digit instead of 4th digit as shown

Neurovasculature Plate 810



UPPER LIMB

Dermatomes of Upper Limb: Anterior View

Mote: Schematic demarcation of dermatomes
iaccording to Keegan and Garrett) shown as
distinct segments, There is actually considerable
overlap between adjacent dermatomes, An
alternative dermatome map is provided by
Foerster (see references),

/o
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UPPER LIMB

Dermatomes of Upper Limb: Posterior View

14
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UPPER LIMB

Lymph Vessels and Nodes of Upper Limb

Deltopectaral node

Feillary nodes(along axillany wein)

Cephalicwein

Baszilic vein

Mote: arrowes indicate direction of drainage.

1
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UPPER LIMB

Lymph Vessels of Hand

nnnnnnnnnnn

o
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UPPER LIMB

CT Angiograms of Arteries of the Upper Limb

Regional cans



Section 7 Lower Limb

Atlas of Human Anatomy




LOWER LIMB

Lower Limb

Anterior view

5o croest

Anterior
supetion ilia
g0

—_—— Inpguinal
3 S ligament

Tensor lasciae

latae muscle Sartorius muscle

Vs tus
lateralis muscle

Recius femoris
misile

win

asius
medialis
muscle

Boctus femoris
tendon (hecoming

Hioatibaal race A 4
part of quadrioeps

femuoris tendoni

Patella

] -
Fibulbri ledlar igament
(pEroneus)

Tihial ruberasity
longus muscle ¥
Great saphenous
W

Tibialss
ARIETICH FrLsE Il"

Anterior border
af tihia

Medial

Lateral malbeolys ——— malleokus

Extensor digitorum
fonpus tendons

Extensor hallucs
longus tendon

liag crest

Glutews
\_ mindicis

Semifencdi-
e Moss
saphenows  muscle

Adducior
magnus
muscle

Gracilis
tendon

Plantar surface
af foot

Careal
saphenous
vern

Caleanead (Achilles)
tenudon

Sediad mallealus

o

s b e ——

Posterion view

Glutews
IVEAXIMTILIS
ALY LY h-

e

Laresater
trochanter
of femur

Ciluteal
faaled

Hiestibial
fract

Biceps femais
marsche

Lang head
Short head

Popliteal
tossa

Gastrocnemius
mzsele

Maedial head
Lateral head

Srnall
saphendaus
visn

Fibsularis
{peraneus) longus
and Brevis tendons

Lateral malbeolus

Calcaneal
tuberosity .

Topographic Anatomy



LOWER LIMB

Hip (Coxal) Bone

Lateral View

Intermediate zone of iliac crest
Tuberculum of ilige crest

Outer lip of ili =t
Anterior gluteal line uter lip ot ilifac cre

Inferior gluteal line

Miing (ala) of ilium

Fosteriar gluteal line (gluteal surface)

. Anterior superiar iliac spine
Fosterior

superiar F.

iliac spine \‘//x 1
E_.

Anterior inferiar iliac spine

Hium

Fasterior
inferior
iliac spine

Acetabulum

Lunate surface

Margin (limbus) of acetabulum
Greater sciatic notch Acetabular notch

Baody of ilium
Superior pubic ramus

Ischial spine

Fubictubercle
Lesszer sciatic notch

Bady of ischium Obturatar crest

Inferior pubic ramus

Izchial tuberosity

Obturator foramen
Fires

3/

R amus of ischium

Hip and Thigh



LOWER LIMB

Hip (Coxal) Bone
Medial View

Intermediate zane of iliac crest

Inner lip of iliac crest

Hium

lzchium
lliac tuberosity

Fubis

Anteriorsuperioriliac spine .
Fuosterior

Superior
iliacspine

Wing (ala) of ilium
filiac fosza)

Auricular
surface
fforzacrum)

Anterior inferiar iliac spine

Arcuate line

FPosteriar
inferiar

Hliopubic eminence o .
iliac spine

Superior pubicramus

zreater sciatic notch
Fecten pubis

cti 11
[pectineal line) Izchial spine

Fubictubercle Body of ilium

Symphyseal surface Leszer sciatic notch

Body of izchium

Obturatar groowe
Izchial tuberosity

R amus of ischium
S

e

Obturatar foramen

Inferior pubic ramus

Hip and Thigh



LOWER LIMB

Hip Joint

Anterior View

lliafemoral ligament (v ligament of Bigelow)

lliopectineal bursa (owver gap in ligaments)

Anterior superior
iliacspine

Fubofemoral ligament

Obturator crest

Anterior inferioriliac spine

Superior pubic ramus

zreater trochanter

Lesser trachantear

WA
Intertrochantaric line . /a;-m

Hip and Thigh



LOWER LIMB

Hip Joint

Posterior View

. lliafermuaral ligament

Ischiofermaral ligament

Zonad orbicularis

reater trachanter

Ischial spine

Izchial tuberosity

Frotrusion
of synowial
membrane

Intertrochanteric crest

Lesser trochanter

e

iﬂ

Hip and Thigh



LOWER LIMB

Hip Joint (Opened)

Lateral View

Anteriorsuperioriliac spine

Anteriorinferior iliac spine
Lunate (aticular ol

surface of acetabulum

lliapubic eminence

Acetabular labrum

Aricular carilage rfibrocatilaginous)

Fatin acetabularfossa (cowvered
by synovial membrane)

areater
trachanter

Obturatar arteny

Anterior branch of abturator arteny
Head of famur
Fosterior branch of obturator arterny
Acetabular branch of obturator arteny

Med of femur

Obturator membrane

Intertrochanteric line
Transverse acetabularligament

Izchial tuberosity

Ligament of
head of femur {eut)

Lesser trochanter

3 )l

Hip and Thigh



LOWER LIMB

"IfTme

Ic
IL
iT

TnZE~

Acetabulum

Fermyr

Cereater trachanior
Hamadd of fermur

|54 ey
Intertrochantenic cresi
Ilfum

Ischial tubserosing
Lesser trochanter
Meck

Oxbturates foramen
Pubis (supernior ramus)

148
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LOWER LIMB

Femur
Anterior View

T Head

/ : ; Fovea forligament of head
r - - -

Greater trochanter

Lesser trochanter
Intertrochantearic line

Line of attachment of barder of
synovial membrane

———— Line of reflection of synovial membrane
Line of attachment of fibrous capsule

———— Line of reflection of fibrous
capsule funattached)

Shaft (body)

Adductortubercle

Lateral epicondyle Medial epicondyle

Fatellarsuface M
W

Lateral condyle Madial condyle

Hip and Thigh



LOWER LIMB

Femur
Posterior View

Trochanteric fossa

Head _ :
!
Greater
Fowea for ligament of head --""'""- trochanter
Medk
Intertrochantaric crest
Calcar
Lesser trochanter
Fectineal line
zluteal tuberosity
ledial lip of linea aspera il
Lateral lip of linea aspera
Mutrient
foramen
Shaft (bady)

Line of attachment of barder of
synovidl membrane

————— Line of reflection of synovial membrane
Line of attachment of fibrous capsule

————— Line of reflaction of fibrous
capsule funattached)

Fopliteal suface
Adductor tubercle
Lateral epicondyle

Intarcandylar fossa Eﬂ};’-

.3 N

Medial epicondyle

Medial condyle
4 B i ik Lateral condyle
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LOWER LIMB

Bony Attachments of Muscles of Hip and Thigh: Anterior View

Oigin of psoas major muscle
rom siches of vertebeal bodies,
intervertebral discs, and

1lacus musclo
lransverse processes (T12-14)

Sartorius muscle
Piriformis muscle

Eet (F |.l".|'l'ld]fi5 [T R I

Pectineus muscle

Olveratorn internus
and superior and inferior

gemellus muscles Adductor longus muscle

il o
Firifarmms musche Adkductor brevis musele

Coluteus minimes mgscl
Gracils muse e

Wastus lateralis muscle
Obturator externus muscle

logsoas muscle
Addector magnus muscle

Wastus medialis muscle
Cluadratus femoris muscle

WVirstus intermaedius muscle

B origins
B insertions

Articularis genus muscle

Adductor magnus muscle

Wlicstibviaanl tract

Riceps femarts muscle : :
Sarborius muscle

Quadriceps femoris muscle Gracilis muscle Pes anserinus "
Irectus Itnuns,
vastus lateralis,
vastus intermiedius,
and vastus meecdialis

via patcllar igament)

Semilendinosus muscle f o BN
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LOWER LIMB

Bony Attachments of Muscles of Hip and Tight: Posterior View

Ciluteus medips muscle

Cluteus minimus musche

Tensor fasciee latae musche

Glutews maximus muscle )
Sartofius muscle

Recius femoris mansche

" 1 i " ¥
Superion gemellus muscle Oiaturator extenus musche

Inferior gemellus musch: Gilutews medius musche

Cuadratus femors muscle Quadratus femaris muscle

Oibturator imternus muscle llicpsoas muscle

Adductor magnus muscle Clutews maximas muscle

Biceps femaorks (long head) Wastus lateralis muscle
and semiendinosus muscles
Ardductor magnus muscle
Semimembranoss musgle
Adducton Brovis muscle

Wastus intermedius muscle

Pectineus musche

Biceps femoris muscle (short head)

2 WVastus medialis muscle
Bl origins

B insenions Adductor longus musche Adductor magnus muscle

Vasius Lateralis muscle

Plantares muscle
Adductor magnus muscle

Caastrocnenmiys muscle (lateral hoad)

Gastrocnemius musche imedal heady ;
Poplitews muscle

Semimembranosus muscle

Poplitews muscle W
. YA
Mot Width of pone of atachments 1o postenion aspasct
of femur (linea asperal is greatly exageerated.
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LOWER LIMB

Muscles of Thigh

Anterior View - Superficial Dissection

Anteriorsuperioriliac spine

lliacus muscla

Fsoas major muscle

Gluteus medius muscle
Inguinal ligament
Fubic tubercle

lliopsoas muscle

Tensor fasciae latae muscle

Fectineus muscle

Adductar longus muscle

Gracilis muscle
Sartorius muscle
Rectus famaris muscle

Wastus lateralis muscle

Wastus medialis muscle
Hiotibial tract

Rectus femaoris tendon (hecoming part
of quadriceps femaris tendon)

Lateral patellar retinaculum
Fatella
Medial patellar retinaculum

Fatellar ligament

Sartorius tendon (part of pes anserinus)

Gracilis tendon (part of pes anserinus)
Semitendinosus tendon (part of pes anserinus)

Tibial tuberosity

Fi

RN
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LOWER LIMB

Muscles of Thigh

Anterior View - Deeper Dissection

Anterior inferioriliac spine

Anteriorsuperioriliac spine Ligaments of hip jaint

Sartarius muscle (origing

FPedineus muscle

Tensor fasciae latae muscle forigind
Rectus femaris muscle (origing
Greater trochanter

lliopsoas muscle (cut)

Adductor langus muscle

Fracilis musele

Wastus lateralis muscle

Wastuzs intermedius muscle

Wastus medializ muscle

Anteromedial intermuscular septum

Iliotibial tract (out)

Fectus femaris tendon (cut)
Quadriceps femoris tendon
Fatella

Lateral patellar retinaculum
Medial patellar retinaculum
Head of fibula

Fatellar ligament

Sartarius tendon . /
Tibial tuberosity =N

Hip and Thigh



LOWER LIMB

Muscles of Thigh: Anterior View - Deepest Dissection
N A

FPectineus muscle (cut and reflected)

Anterior superiar iliac spine
Superior ramus of pubis

Anterior inferioriliac spine

Adductar longus muscle (eut and
Ligaments of hip joint

zreater trochanter of femur Adductor brevis muscle (out)

Hiopsoas muscle (out) Fubictubercle

Fectineus muscle

{cut and reflected) racilis muscle (cut)

Adductor brevis muscle

[cut and reflected) Obturatar externus muscle

“Wastus intermedius muscle Quadratus femariz musele

Adductar minimus part of

Adductor longus muscle adductor magnus muscle

{cut and reflected)

Adductor magnus muscle
Femaoral ateny and wvein
passing through hiatus

of adductor magnus muscle Openings for perforating branches

of deep artery of thigh

Wastus medialis muscle (out)
Tendon of adductor magnus muscle
inserting on adductor tubercle

Rectus femoris tendon (eut as it on medial epicandyle of femur

becomes part of quadriceps tendon)

“Wastus lateralis muscle (cut) Gracilis muscle feut)

Lateral epicondyle of femur
Tibial callateral ligament

Fatella

mMedial patellar retinaculum
Lateral patellar retinaculum

Sartorius tendon (eut)
(part of pes anserinus)

zracilis tendon
[part of pes anserinus)

Semitendinosus tendon M

(part of pas anserinus) /'ﬁ.
’ e lEN

Fatellar ligament

Tibial tuberasity
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LOWER LIMB

Muscles of Hip and Thigh: Lateral View

External oblique
muscle

lliac crest

Zluteal aponeurosis
over gluteus medius muscle

Anterior superiar
iliac spine

Sartarius muscle

Fluteus maximus muscle

Tensor fasciae latae muscle

Rectus femaris muscle

Wastus lateralis muscle

Lang head biceps femaris musele

Lateral condyle of tibia

Short head biceps femaris muscle and Ferdy's tubercle

Semimembranosus muscle
Lateral patellar retinaculum

Fibular callateral ligament
Fatella

Flantariz muscle

Extensor digitorum longus muscle

Fatallar ligament M
A

R YA

zastrocnemius muscle (lateral head)

Head of fibula

Fibularis {peroneus) longus muscle dls | [ T o | Tibialis anterior muscle

Hip and Thigh



LOWER LIMB

Muscles of Hip and Thigh

Posterior View - Superficial Dissection

llige crest

Zluteal aponeurosis ower
gluteus medius muscle

zluteus maximus muscle

Semitendinosus muscle

Biceps femoris muscle (lang head)

Adductar minimus part of
adductor magnus muscle

Semimembranosus muscle
lliatibial tract
Fracilis muscle

Biceps femaris muscle
Short head
Lang head

Semimembranosus muscle
Semitendinosus muscle
Fapliteal wvessels and tibial nenve

Common fibular{peroneal) nenre

Flantaris muscle
zastrocnemius muscle

hledial head
Lateral head

Sartarius muscle

Soleus muscle

RN

Hip and Thigh




LOWER LIMB

Muscles of Hip and Thigh

Posterior View - Deeper Dissection

luteal aponeurasis ower
gluteus medius muscle

Gluteus minimus muscle
Gluteus maximus muscle
Firifarmis muscle

Sciatic neme

Sacrospinous ligament
Superior gemellus muscle
Obturatar internus muscle
Inferior gemellus muscle
Sacrotuberous ligament
Qo adratus femaris muscle
Izzhial tuberosity
Semitendinosus muscle
zreater trachanter

Biceps femaris muscle (long head)

Adductar minimus part of
adductar magnus muscle

Semimembranosus muscle
lliatibial tract
racilis muscle

Biceps femoris muscle
Short head
Long head

Semimembranosus muscle

Semitendinosus muscle

Flantariz muscle

3 astrocnemius muscle
Medial head
Lateral head

Sartarius muscle
Faoplitaus muscle
Tendinous arch of
soleus muscle
Flantaris tendon (cut)

R YA

Hip and Thigh



LOWER LIMB

Psoas and lliacus Muscles

12th rib

Quadratus lumbormum muscle
e Origin of pzoas major

muscle from wertebral
bodies, transverss
processes and
intervartebral dizcs
[T1Z2—L) and arigin
of pzoas minor muscle
from wvertebral bodies
(T12, L1}

Transwersus abdominis
muscle (eut)

lliohypogastric nenre

lliminguinal nene

Fzoas minor muscle Lumbar plexus

FP=oas major muscle
Lumbosacral trunk
Genitofemoral nenre
lliae crest
Lateral cutaneous

nenre of thigh

Anterior superiar

lliacus muscle o :
iliac zpine

Femaoral nenre

Superior pubic ramus lliopectineal bursa

Graater trochanter I!i-:nfern-:-ral
of fermur Ilga!'ngnt of
hip joint
[ ligament
of Bigelaw)
lliopsoas muscle
passes badavard
to insertion on
le=ser trochanter
-i-
e
Ll //Dm

Shaft (body) of femur
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LOWER LIMB

Psoas and lliacus Muscles
Action

Muote: Arrows indicate direction of
action of iliopsoas muscle

Gluteus medius muscle (an abductor)

luteus minimus muscle (an abductor)

2\
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LOWER LIMB

Lumbosacral and Coccygeal Plexuses

Intercostal nenve (T11) 0 Anterior division

Posterior division

Subcostal nerve (T12) e
Hiohypogastric nene / i
Tiz, L1} ¥ Sympathetic trunk

Hininguinal nerve (L1) “ Rami

communicantes

To peowas major and
peoas minos muscles

Cenilodemoral nerve (L1, 2)

Lateral femoral cutameous
merve (L2, 36

Ganital branch and ]
Femoral branch
af penitofemorsl negve \ f

Tor psoas magor and I|II
Hiacus muscles |

 Lumbar plexus

Anterior branches
and

Lateral beanches
ol subcostal and
ihhypogasing nerves |7

Lumbacseacral trunk

Merve to quadratus
femoris (and inferior
gemedlus) (L4, 5, 51)

Nerve to alvurator
internus (and superios
gemellushils, 51, 2

- Sacral plexus

Superion gluteal
merve (L4, 5, 51)

Merve bo piriformis (51, 2

J

} Coccygeal plexus

Obaturator nerve (L2, 3, 4)

Accessory obturator nerve
AL4, ) (imcomstant j

Inferior ghuteal aerve (L5, 51, 2
g Pelvic splanchnic

Ty

Periorating cutaneous

nerve (52, 1)

Nerye to levator ani

and cocoygeus 153, 4)

Perineal hranch of
4th sacral nerve

Anococoygeal nerves

Obturator nemve
Inferior anal F‘:ﬂ.
irectall nerve /

A o

Drorsal nesve of pends/clitoris
Perineal nerve and Posterior scratal/labial branches

Femoral merve (L2, 3, 4)

Sciatic nerve Wi

Posterior femoral ,-
culancous nerve (51, 2, ﬁ :
Pudendal nerve (52, 3, 4) T '

Comman fibular
Sciatic (peroneal] nérve

(L4, 5,51, 2%
ey

Tiksial naerve

L4, 5,51, 2,3

Posterior femaral
CULANEOLS nenve
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LOWER LIMB

Lumbar Plexus: Schema

Schema Subcostal nerve (T12) et R ST T A
W 72 12
White and gray rami communicantes L1
lliohypogastric nerve\/j
llioinguinal nerve -
o Ventral
Genitofemoral nerve , rami of
spinal
A L3 nerves
Lateral femoral i
cutaneous nerve " :
\,‘:{ 2 .
r iy
-~ ; ; £if :
Gray rami communicantes - L4
Muscular branches
o psoas and iliacus muscles

Femoral nerve

L5 J

I Anterior division
. Posterior division

Accessory obturator nerve (often absent)

Ub;‘urﬂmr nerve

Lumbosacral trunk

7o

Plate 836
Hip and Thigh



LOWER LIMB

Lumbar Plexus

Diaphragm (cut)

White and gray

rami communicantes
Subcostal nerve (T12)

Subcostal nerve (T12)

Sympathetic trunk

lliohypogastric nerve
llivinguinal nerve
lliohypogastric nerve S
Transversus abdominis
livinguinal nerve hisscle
Genitofemoral nerve (cut)

Quadratus lumborum muscle

Lateral femoral

Paoas major muscle
Culancous nerve

Giray rami communicantes

Cenitofemoral nerve
Femaral nerve

liacus muscle
Obturator nerve

Lateral femaoral

. cutaneous nerve
Psoas major muoscle (cut)

Femaoral nerve
Lumbosacral trunks

Cenital branch and
Inguinal igament (Poupart’s)

Femoral branch of
genitofemoral nerve

Obturator nepve

)l
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LOWER LIMB

Sacral and Coccygeal Plexuses: Schema

Schema Lumbaosacral trunk

[0 Anterior division
1 Posterior division

Cray rami communicantes

Pelvic splanchnic nerves
(parasympathetic to
inferior hypogastric
Ipelvic] plexus)

Superior gluteal nerve

Inferior gluteal nerve

-
MNerve to pir't[ﬂrmif.\ ==

Tibial nerve

Sciatic nerve

_;'HF _'Ff

[

o
Common fibular / I’ F = Cocoygeal nerve
Il A
Perforating cutaneous nerve

(peroneal) nerve Anococcygeal nerve
Ferineal branch of 4th sacral nerve

Nerve to levator ani and
coccygeus (ischincocoygeus) musclos

Pudendal nerve

Merve to quadratus femoris (and inferior gemellus)

Nerve to obturator internus (and superior gemellus) Posterior femoral cutaneous nerve

Hip and Thigh



LOWER LIMB

Sacral and Coccygeal Plexuses

Sympathetic trunk
Lumbaosacral trunk

_ Gray rami communicantes
Psoas major muscle o =
Pelvic splanchnic

Superior gluteal artery and nerve
nerves (cut)

Ohbturator nerve (parasympathetic
to inferior
liacus muscle hypogastric

. [pelvict plexus)
Inferior gluteal artery

Merve to quadratus femoris
Internal pudendal artery
MNerve to oblurator internus
Pudendal nerve

Obturator inlernus muscle

Superior pubic ramus

Piriformis muscle

Coccygeus (ischiococcyzeus) muscle
Sacral
splanchnic
merves {cui)
(sympathetic

C i i X o 1o inferior
Topography: medial and slightly anterior view W' “_' e ™ & .7 h""plﬂ.ﬂa'“ff:
of hemisected pelvis Ipelvic] plexus)

Merve to levator ani muscle

Levator ani muscle

o lEN
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LOWER LIMB

Arteries and Nerves of Thigh

Superficial Anterior View

Superficial circumflex iliac vessels

Superficial epigastric vessels

Anterior superioriliac spine

Supericial external
pudendal wesse|

Inguinal ligament

lliopsoas muscle
P Deep external

pudendal wesse|

Femuaoral sheath
Tensor fasciae latae muscle

Femoral nemre, artery and wein

Fedineus muscle

Leep arteny of thigh

Wastus lateralis muscle

Gracilis muscle

Adductar longus muscle

Rectus femoaris muscle

Sartarius muscle

Wastus medialis muscle

Fascia lata (cut) W
AV

i
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LOWER LIMB

Arteries and Nerves of Thigh
Deeper Anterior View - Superficial Dissections

Tensor fasciae latae Lateral cutaneous nenre of thigh (out)
muscle (retractad)

Sartorius muscle [eut)

lliopsoas muscle
Fluteus minimus

and medius muscles Femoral nenre,

arteny and wein

Fectineus muscle

Leep arteny of thigh

Lateral circumflex femaral arteny

Adductor langus muscle
Rectus femariz muscle

Adductor canal fopened by
removal of zartorius muscle)

Wastus lateralis muscle

WWastus medialis muscle

Saphenous nenre

MNere to wastus
medialis muscle

Adductor
magnus muscle

Anteromedial intermuscular
septum cowvers entrance of
femaral wessels to popliteal fossa
{adductor hiatus)
Saphenous nenre and
saphenous branch of
descending genicular arterny

Sartarius
muszcle (eut)

Aricular branch of descending
genicular artery femerges from
wastus medialis muscle)

Superior medial genicular
arterny (from popliteal artend

Fatellar
anastomosis

Infrapatellar
branch of
Saphenous nene

Inferior medial genicular M
arteny (from popliteal arteny’ [l
' “/ﬂ'm
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LOWER LIMB

Arteries and Nerves of Thigh (Deep Dissection)
Anterior View

External iliac artery and wein

Deep circumflex iliac arteny
Lateral cutaneous nerve of thigh Inguinal ligament (Foupart)
Femaral arteny and wein (cut)

Sartorius muscle (out)
Fectineus muscle (out)

lliap=soas muscle
Obturator canal

Tensor fasciae latae muscle (retracted)
Obturator externus muscle

Gluteus medius and minimus muscles
Adductor langus muscle (eut)

Femoral nerve
Anterior branch of obturator nenve

Rectus femaris musele (out)
Fasterior branch of abturatar nene

Ascending, transverse and descending Quadratus femaris musale

branches of lateral circumflex femoral ateny
Adductar brewi |
Lateral circumfle: femaral arteny HELOT hIevls muscl
Branches of posterior branch
hedial circumflex femaral arterny of obturator nene
Fectineus muscle (cutf) Adductar magnus muscle
Gracilis muscle

Deep arterny of thigh
Cutaneous branch of obturator nenve

Ferforating branches
Femaoral artery and vein (cut)

Adductar longus muscle (out)
Descending genicular arterny

Wastus lateralis muscle
Aricular branch of descending genicular arteny

Wastus intermedius muscle
Saphenous branch of descending genicular artery

Rectus femaris muscle (cut)
FAdductor hiatus

Saphenous nerne
P Sartorius muscle (cut)

Anteromedial intermuscular Adductar magnus tendon

saptum (openad)
Adductar tubercle on medial epicondyle of femur

Wastus medialis muscle
Superior medial genicular arteny

Quadriceps femaris tendon rfram popliteal artten
Infrapatellar branch of saphenous nenve

Fatzlla and patellar anastomosis

J&{; Medial patellar retinaculum

' .i-! .
=IEN Patellarligament——"""TT-:._-’

Saphenous nene

Inferior medial genicular aterny (from popliteal artend

Hip and Thigh



LOWER LIMB

Arteries and Nerves of Thigh (Deep Dissection)
Posterior View

Iliac crast
Superior cluneal nernras
zlute al aponeurosis and gluteus medius muscle (cutf)
Fluteus maximus muscle (cut)
Superior gluteal atery and nene
Medial cluneal nernres
Zluteus minimus muscle

Inferior gluteal atery and nernve
Tensor fasciae latae muscle

Pudendal nanve . .
Firifarmis muscle

Menre to obturater internus

fand superior gemellus) Gluteus medius muscle (out)

: ; Superior gemellus muscle
Fosterior cutaneous nerve of thigh P 9

: zreater trochanter of femur
Sacrotuberous ligament

lschial tuberosity Obturator internus muscle

. Inferior gemellus muscle
Inferior cluneal nenres (out)

luteus maximus muscle (cut)
Adductor magnus muscle

- Quadratus femariz muscle
Gracilis musele

hedial circumfles: femaral arteny
Seiatic nenre
Wastus lateralis muscle and iliotibial tract
huscular branches of sciatic nenre
Adductor minimus part of adductor magnus muscle
Semitendinosus muscle (retracted)
1=t perdorating atery (from deep artterny of thigh)
Semimembranosus muscle
Adductar magnus muscle
Sciatic nerve
2nd and 3rd perforating arteries
Articular branch (fram deep artterny of thigh)
dth perfarating arterny

Adductor hiatus (termination of deep arteny of thigh)

Fopliteal vein and artery Lang head (retracted) of biceps femaris muscle

Superior lateral genicular artery Short head of biceps femoris muscle
Medial epicondyle of famur Superior medial genicular artery

Tibial nerve Common fibularperoneal) nenre
Flantaris muszcle

zastrocnemius muscle (lateral head) W
WA

Lateral sural cutaneous nene /'
= EmN

G astrocnemius muscle imedial head)
lledial sural cutaneous nernve

Small saphenous vein

Hip and Thigh



LOWER LIMB

Nerves of Hip and Buttock

Gluteus maximus musecle (out) lliag crest

Superior gluteal nerve zluteus medius muscle (out)

Sciatic nerve Zluteus minimus muscla

. Firifarmis muscle
Inferiar gluteal nenre

Superior gemellus muscle

Faosterior cutaneous
nenre of thigh

Tensor fasciae

latae muscle

Menre to abturatar internus
{and superior gemellus)

Fluteus medius

muscle (out)
Fudendal nenre

Obturator

Ischial spine internus muscle

Sacrospinous
ligament

Merre to quadratus
femaris fand inferior
gemellus) supplying
articular branch to
hip joint

Ferforating
cutaneous nenre

Sacrotuberous
ligament

Greater trochanter

Inferior anal of fermur

(rectall nenve

Intertrochantaric
Crorzal nene crest

of penis

Inferior gemellus

Ferineal muscle

nenre

Quadratus femaoris

Fuosterior scrotal muscle

Zluteus maximus
muscle [cut)

Seiatic nenre
Fosterior cutaneous nenve of thigh M-

Xy

Ferineal branches of
posterior cutaneous
nenve of thigh

Izchial tuberosity

= SMUESREINDSUS FUSEI Biceps femoaris muscle (lang head)

[zovers semimembranosus musele) Inferior cluneal nenves

Hip and Thigh



LOWER LIMB

Arteries of Femoral Head and Neck
Anterior and Posterior view

Superior retinacular arteny
[subsynowial)

Fosterior retinacular arterny
[subsynowial)

Inferior retinacular arterny
(subsynowial)

Superior retinacular arteny
(pubsynovial) Acetabular branch

Anterior retinacular of abturator arterny
artery (subsynowial) (often minute)

Inferior retinacular arterny
(subsynowial)

Anastomosis

Anastomosis
betwean medial
and lateral
circumflex
fermaral
arteries

Izchiofemaral
ligament and
joint capsule

Iliopsoas Medial circumflex

lliafemoral
0 tendan femoral arteny

ligament and

joint capsule
Medial circumflex

femoaral arteny

tzcending branch of
lateral circumfle:
femaral arteny

Lateral circumflex
Ceep artany femoral artany

of thigh
Mutrient arterny

Transverse branch
of femur

of lateral circumflesx
femoral arteny

s Mutrient arten

Lescending branch
j of femur

of lateral circumflex
femoral arterny

Lataral circumfle:
fermaral arteny

Fasterior

Anterior

eliEN
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Ligaments and joint capsule
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LOWER LIMB

Arteries of Femoral Head and Neck
Femur of Child - Anterior View

Medial circumflex femaral arteny

lliopsoas tendan

Lateral circumflex femaral arterny

o
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LOWER LIMB

Arteries of Femoral Head and Neck
Anterior View In Situ

Medial circumflex

lliapsoas
femaral arteny mugpcle
Anastomaosis
Femaral
arteny
FAzcending
branch of lateral
circumflex femoral arteny
Fectineus
muscle

Transverse
branch of lateral
circumflex fermoral arterny

Lrescending
branch of lataral
circumflex femaral arterny

Lateral
circumfle:

femaral arteny Medial circumfle:

femoral arteny

Deep arteny
of thigh

3/
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LOWER LIMB

Thigh: Serial Cross Sections

Sartorius musche Fascia lata

Produnda femors (deep femorall artery and vein Branches of femoral nerve

Pectineus muscle Femaoral artery and vein

llbopseas musche Adductor longus muscle
Recs iemors musche Cireat saphenous vein
Yastus meedralis muscle Oibturator neve lantenor beanch)
L ateral femaoral cutansonms nienee Adlducior brevis muscle
WVastus intermedius muscle L 1|rlur-.1_l::r nerves
y \ y 3 (posteror branch)
s b Aobat L : _ Gradilis muscle

Waktus Literalis muscl
Adductor magnus muscle

Tensor tasciae latae muscle: It nafva

Pastersor fermoral
CLULAMEOUS BErve

lotibial tract

Ciluteus rmpsimgs mgscle
Semimembeanowus muscle

Semitendinesus muscle

Vastus medialis muscle Bicepss femoris muscle tlong heads

Reius femars musclhe r —
edial intermuscular sepium of thigh

’ . i o T
Vastus intermedius mosche Sartorus muscle

Mernve 1o vastus

Vastus literalis muscle
medialis muscle

Ion asileduc fear

llkotbial tract
Saphenous nenve canal

Lateral intermuscular
seplhum of thigh

Biceps % Shart head

Femaral artery and vein

Girean saphenous viein
fermeris Adductor lomgus muscle

miusehe Long head

Cracilis musele

Semntendinosud muscle
Adductor brevis musche

Semimembranosus muscle : ! )
Profunda femoris (deep femoral) artery

Adductor magnus muscle
Rectus femaons tendon Posterios intermuscular sepurm of thigh
WVastus intermedios musche Sciatic nerve

llectibiial tract

Vastus medialis muscle
Vastus lateralis muscle ;
Sartorius muscle

Articularis genus muscle 4 A
Saphenous nerve and descending genicular artery

Lateral imermuscular
septum of thigh

Fesmur

Great saphenous vein

Giracilis muscle

Acdductor magnus tendon
Popliteal vein and artery M

F‘i
Semimembranosus muscle P /;m

Bizeps femonis musche

Commoaon fibular
{peroneal) nerve

Tibmial ferve Semitendinnsus musche

Hip and Thigh



LOWER LIMB

Knee - Lateral View

“Wastus lateralis muscle

liotibial tract

Long head of biceps
femaris muscle

Short head of biceps
femaris muscle

Quadriceps femaris tendan

Bursa deep to iliotibial tract
Fatella

Fibular collataral ligament
and bursa deep to it

Lateral patellar retinaculum

Flantaris muscle

Biceps femaoris tendon and its

inferior subtendinous bursa Joint capsule of knee

Common fibular
(peroneall nene
Fatellar ligament

Head of fibula

Fastrocnemius muscle
Tibial tuberosity

Soleus muscle

Tibialis anterior muscle

Fibularis (peroneus) longus muscle
s
pﬂ{v

 $ e

Knee



LOWER LIMB

Knee - Medial View

Sartorius muscle

Wastus medialis muscle Gracilis musele

Tendon of semitendinosus muscle

Quadriceps

femaris tendan
Semimembranosus muscle and tendan

Medial epicondyle of femur
Adductar magnus tendon

Farallel fibers of
tibial collateral

Oblique fibers of

Fatella
tibial collateral

Semimembranosus bursa

ledial patellar
retinaculum

Anserine bursa

Joint capsule
Semitendinosus Fes

Gracilis tendon anserinus
Sartorius tendon
Fatellar ligament
Gastrocnemius muscle
Tibial tuberosity
Soleus muscle
-i-
-

Knee



LOWER LIMB

Knee in Extension
Right Knee: Anterior View

Femur
Wastus intermedius muscle

Articul ariz genus muscle
Wastus lateralis muscle

Wastus medialis muscle
lliatibial tract

Lateral patell ti | Rectus femaris tendan (becoming
B c Stk e quadriceps femoaris tendan)

Lateral epicondyle of femur
F atella

Fibular callateral ligament and bursa
Medial epicondyle of femur

Biceps femoris tendon and its

inferior subtendinous bursa ledial patellar retinaculum

Broken line indicates Tibial collataral ligament

bursa deep to iliotibial tract

Semitendinesus tendon

Insertion of iliotibial tract to Gerdy's Gracilistendaon s .
] : L anserinus
tubercle and oblique line of tibia Sartariuz tendan
Common fibular(peroneal) nenre Ansarine husa
Resdofiibll Medial condyle of tibia
Fibularis (peraneus) longus muscle
(p 2 g Fatellarligament
E:xtenszor digitorum longus muscle
Tibial tuberosity
Tibialis anterior muscle
Gastrocnemius muscle
‘a-
WA
- $ 1o




LOWER LIMB

Knee
Right Knee Slightly in Flexion (Joint Opened)

Femur Suprapatellar (zynovial) bursa

Articularis genus muscle Cruciate ligaments

[cowered by synowial membrane)

Synowvial membrane (out edge) Medial condyle of femur

Lateral condyle of fermur

Infrapatellar synowvial fold

Origin of paplitaus tendan
[covered by synowvial membrane)

hedial meniscus

Subpopliteal recess

Alar folds (eut)
Lateral meniscus

Infrapatellar fat pads

Fibular callateral ligament lined by synovial membrane)

Suprapatellar isynoviall

Head of fibula burza (roof reflectad)

Fatella (aticular surface L
on posterior aspect) Wastus medialis muscle

freflected infariarhy’

“Wastus lateralis muscle
(reflected inferiarhy)

X\




LOWER LIMB

Knee - Interior
Inferior View

O ; e Patellarligament
lliotibial tract blended into lateral P e c

patellar retinaculum and capsule
Medial patellar retinaculum
blended into joint capsule

Blursa
Suprapatellar synowvial bursa
Subpopliteal recess

Synovial membrane (cut edge)

Fapliteus tendan
Infrapatellar synowial fold

Fibular callateral ligament Fosterior cruciate ligament

Tibial callateral ligament
(supericial and deep pars)

Bursa

Lateral condyle of fermur .
Mledial condyle of fermur

Anterior cruciate ligament Oblique popliteal ligament

Areuate popliteal ligament Semimembranosus tendon

Fosterior aspect

3y




LOWER LIMB

Knee - Interior
Superior View

Semimembranosus tendon

Fosterior meniscofermoaral ligament

Oblique popliteal ligament

FPosterior cruciate ligament
Fibular collateral ligament

Tibial collateral ligament
(deep part bound to
medial meniscus)

Burza

Fapliteustendon

Subpopliteal recess hedial menizcus

Lateral meniscus Synovidl membrane

Superior aticular surface

Superior articular surface of tibia (medial facet)

of tibia (lateral facet)

Joint capsule

lliatibial tract blended into capsule
Anterior cruciate ligament

Infrap atellar fat pad \_\ et ."_,_,‘ Fatellar ligament

Anterior aspect

X/




LOWER LIMB

Knee - Interior
Superior View - Ligaments and Cartilage Removed

Intercondylar eminence

Attachment of posterior cruciate ligament

Attachment of synovial membrane
Attachment of synovial membrane i

Superior aticular surface

Superior aticular surface of tibia (medial facet)

of tibia (lateral facet)

Attachments of haoms
of lateral menizcus

Attachment of anterior cruciate ligament

Attachments of horns of medial meniscus

Tibial tuberosity

Anterior aspect

-4 A




LOWER LIMB

Knee - Cruciate and Collateral Ligaments
Right Knee in Flexion: Anterior View

Anteriar cruciate ligament Puosterior eruciate ligament

Lateral condyle of
femur {articular surface)

Medial condyle of femur
farticular surface)

Medial meniscus
Fopliteus tendan

Tibial callateral ligament

Fibular callateral ligament

Lateral meniscus
Medial condyle of tibia

Transverse
ligament of knee

Head of fibula
Tibial tuberosity

Gerdy's tubercle

31/




LOWER LIMB

Knee - Cruciate and Collateral Ligaments
Right Knee in Extension: Posterior View

FPosterior cruciate ligament
Anterior cruciate ligament

Faosterior meniscafermoaral
ligament

Adductortubercle on medial
epicondyle of femur

Lateral condyle of
femur (aticular suface)

mdedial condyle of fermur
farticular surface)

Fopliteus tendon
edial meniscus

Fibular collateral ligament

Tibial collateral ligament

Lateral meniscus

Medial condyle of tibia .
Head of fibula

!L !  Vam




LOWER LIMB

Knee: Anteroposterior Radiograph

ICE

LCF
LCT

MCF
MCT

Fibsula

I'.I"I'III.H

He=ael af fibula
Intercandvlar eminence
Lateral epicondyle
Lateral condyle of femer
Lateral condyle of tibia
Medial epicondyle
Medial condyle of femur
Medial condybe of tibia
Patella

rII Hd

Knee



LOWER LIMB

Right Knee

Posterior View

Femur(popliteal surface]

Adductor magnus tendon Attachment of joint capsule

Medial head of

gastrocnemius muscle Flantaris muscle

Subtendinous burza of medial
head of gastrocnemius muscle
Lateral head of gastrocnemius muscle
Tibial callateral ligament
Subtendinous bursa of lateral head of
gastrocnemius muscle

Semimembranosus tendon
Fibular collateral ligament

Oblique poplitzal ligament
(tendinous expansion of
semimembranosus muscle)

Inferior subtendinous bursa of fibular
collateral ligament

Biceps femoris tendon

Burza beneath biceps
femoris tendon

Semimembranosus bursa
deep to tendon (broken line)

Arcuate popliteal ligament
(edge of zapsule that arches

Fopliteus muscle over popliteus muscle)

Head of fibula

Fosterior ligament of
fibular head

Attachment of joint capsule
Interosseous membrane

Tibia

o

37




LOWER LIMB

Knee
Sagittal Section - (Lateral to Midline of Knee)

Articul aris
genus muscle

Quadriceps
femaris tendon

Suprapatellar fat body

L
\ b 'l;-q‘ . \ Suprapatellar (synowviall bursa
'iﬁa .t‘,

“H?‘i SR R Moy,

h k b ~
ATy eV
L] b O

Fatella

Lateral subtendinous bursa
of gastrocnemius muscle

Subecutaneous prepatellar bursa
Articular cawvity
Synovial membrane

Fatellar ligament

Sywnowvial
membrane

Infrapatellarfat pad

Subcutaneous infrapatellar bursa

Deep (subtendinous) infrapatellar bursa

a5

R

‘1??;';11};
¥ 3

Lateral meniscus
b -

Articular cartilages
Tibial tuberosity

Tibia

Z‘EM

7z




LOWER LIMB

Arteries of Thigh and Knee

Schema

-———————____,_.. External iliac arterny

Inferior epigastric artery

Deep circumflex iliac arteny

Superficial circumfle:x iliae arteny
Superficial epigastric ateny
Femaral arteny
Superficial external pudendal arteny

Ascending branch of lateral
circumflex femaral artery Obturatar arteny

¥] st | pudendal art
Transverse branch of lateral EEP EHlgmal pudendal anens

circumflex femaral arteny
Medial circumflex femaral arteny

Lescending branch of lateral

= Femaral artery
circumflex femaral arterny

Lateral circumflex femaral arterny

Deep artery of thigh Muscular branches

Ferforating branches

Lescending genicular arteny

Femaral arteny passing

through adductar hiatus Aricular branch of

descending genicular arteny

Saphenous branch of descending
genicular arteny

Superior lateral genicular arteny Superior medial genicular arteny

Fatellar anastomosis

Faopliteal attery (phantam)

Inferior lateral genicular arteny

Middle genicular arte hantem
(partially in phantom) a i (p 1

Inferior medial genicular arterny

Fuosterior tibial recurrent artery (phantom) (partially in phantam)

Circumflex fibular branch Anteriartibial recurrent arteny

Fosterior tibial ateny (phantom) ﬂ;

Fibular(peroneal) atery (phantom) ' = IEN

Anterior tibial arteny

Interosseous membrane




LOWER LIMB

Tibia and Fibula of Right Leg

Anterior View

Lateral intercondylar tubercle
of intercondylar eminence

medial intercondylar tubercle

Anteriar intercondylar area ‘{nfintercnndylareminence
Lateral condyle e - \{ a
—— L Medial condyle
Apex of fibula _ IER 5
pex of fibula ) : P, -
Haad o fibul = g i Geardy's tubercle
ead of fibula L : i i
——r 1, P ] (insertion of
b N e iliotibial tract)

Oblique line

Tibial tuberosity

Lateral surface — Lateral surface

Antarior border

Anterior border
Interosseous border

Interosseaus border
Medial suface

ledial suface

ledial barder

Fibula
Lateral hledial
malleolus malleolus

Adicular facet of medial mallealus

Articular facet of lataral mallaolus Infarior articular surface

Leg




LOWER LIMB

Tibia and Fibula of Right Leg

Posterior View

Lateral intercondylar tubercle
of intercondylar eminence

Superior aticular surfaces

Medial intercondylar tubercle .
of intercu:-nd'g,rlgr eminence "\-—b-ﬁ;:/(rnelﬂlal and lateral facets)
Fasterior intercondylar area M
L3N
Yhe o)

Groove for insetion of
semimembranosus tendon

Lateral condyle

Apex of fibula

Head of fibula

Nedk of fibula

Saoleal line

Mutrient
foramen

Interosseous

border Fuosterior

surface

Fuosterior

surface
Medial crest
fledidl Borde ! m—
Lateral surface

-
fhia Fibula

Fasterior
barder

|

Groove fartibialis posterior
and flexar digitarum
langus tendons

Fibular notch

Medial mallealus

Lateral malleolus

Articular facet of medial malleolus
Inferior aticular suface

Leg

Mallealar fossa of lateral mallealus




LOWER LIMB

Tibia and Fibula

Anterior view with ligament attachments Superior view
latibial tract Pasterior | Cruciate Posteior ligament Posteriar
Anlerion I ligaments of fibular head intereandylar aros

(crigin of posternos
cruciate ligamenth

Fiaular

collateral Tilsial Apiey

lgavmnit, collateral
ligament Head
By > Ivtercondylar
CEas ! . i 5
f!’."llll'ljrl'h | = Fibula SRR,

1 {PET; T—
s | Anterior lgament Tibia
of fibular head

Head of

bk

Lateral
condyle

Patellar

Ankerior
|||.'.'..|_|:||1n|1r lagament Superior ..'ItllE u_|..!r_-\-urla>cr
al fibular articular susface imedial facet)
heacd (lateral facer)
Tibsial _ Anterior Medial | Intercondytar
Cierdy's tuberosity Anterior Lateral } tubserclies
tubrercle intercondylar arca
{owigid of anforior i
: ; Tibial tuberosity
i cruciate ligament)
border AnLerEoe
i EBoeder

Interasseosus e Cross section
iy NACTOSSE0US !

o bearedier Interossecous border Lateral surface

Lateral

AU —

Inberossous Interasseous membrane Anterior horder
miembrane JF i >
£ CHIRIE ST FTatd
Interosseous border . -
F

| [ ribia
Latera Anteriar border .
surface “““-.\_‘_‘ o= Medial bordber

- il
Lateral surface ‘---._,* Posterior surface

Fibula W ke
Tibia i
| Fibula—""_

N
/ --"'\ Mecial surface
Pesteriar border l Medial crest

Pastenor surface

Inferior view

Anterior
tibiafibular ligament

ARderiesr Articular

tibyit sfibaular ) Anterior facet of

ligarmem Artrcular facet medial
of lateral mallealus rrallealus

Lateral I Fibula f
mualleodus Meeehial \“\‘7( m"l.;ilfl“lr:h\.
malleatus Malleolar
frresa of b W
- Anterios Medial lateral malleolus e /""
; Ll (deltaid) BN
F alcaneofibular filsular liganem Posteriog Enfernor articular ' ;
ERmene ligarment ol ankle titwodibular ligamient surface of filia




LOWER LIMB

Attachments of Muscles of Leg

Posterior view Plantaris muscle

Anterior view

Castrocnemius muscle Ciastracnemius muscle

imedial head) {lateral head)
Wigatibxizal trowct Poplitews musche
Bi ] Semimembranosus
iceps femoris muscle miscle

Sartorius muscle

Cracilis muscle [ S

Fibularis S
(peToneus] ben1|_1|e-|1-:tlna5us
Inangus muscle musclhe Papliteus
misscle
; : Tibialis posterior
Exlonsos l}u.‘bdlnr!.*pi feraeis Loleus Akl
|||.|J,|I|::|r|.||:: FTLESCEE Wi miuscle

lesnpiuss muscle patellar ligament

Tikzialis anterio

muscle

Flexor
digitorum
bongus muscle

Flexor hiallucis
longus muscle

Extensor hallucis
longus musche

Fibularis
[peroneus)
brevis mascle

Bl Origins
B 1nsertions

Fibularis {peroncus)
brevie muse e

Mate: Attachments Plantaris muscle
of-indrinsic muscles

of oot ot shown

Fibularis
[pEranaus)

feerlius muscle
Sobeus and
Raslrocnemius
muscles via

Tihialis calcaneal (Achilles)
pasterior muscle tendon
Fibwilaris

(peroneus)
Breevis mscle

Tabualis
Fibmularis anterior musclhe
[peeranegs)
terlius muscle .
Fibsularis
| peerrnE sy
longus
digitorum . rscle
ﬁlngu'\ ISE |¢J L .
E Flizsir M‘_
lagitorem
Flexor hallucis - Itu:,-.:m“ w
Extensor longus muscle o e . /1:“

hallucis
longus muscle




LOWER LIMB

Muscles of Leg (Superficial Dissection)
Posterior View

"

Semitendinosus muscle === llictibial tract

Semimembranosus muscle Biceps femoaris musecle

Gracilis muscle Tibial nerve

Foplitzal atery and wein Common fibularfperoneal) nene

Sartorius muscle -"'"""ﬁ

Superior medial genicular arteny

Superior lateral genicular arterny
Flantaris muscle

izastrocnemius muscle (medial head) Gastrocnemius muscle (lateral head)
Herve to zaleus muscle Lateral sural cutaneous nene (eut)

- ‘ B Medial sural cutaneous nene (cuf)

Small saphenous vein

G astrocnemius muscle

Saleus muscle

Z0l2Us MUSHE  —
\

Plantaris tendon ——-"""r

]

M

i

’
Flexar digitorum longus tendaon )

A

L

:,-—'_—_'_,———""-'
! Fibularis (peroneus) brevis tendon
/ Caleaneal (Achilles) tendon

Lateral malleolus

_.
[
/4

- . Fibularis(peroneus) longus tendon
Tibialis posterior tendaon

h""""‘--....__

Tibial nenve

Medial malleolus o .
Superior fibular(peroneal) retinaculum

Flexar hallucis langus tendon Fibular (peraneal arteny

Calcaneal branches of fibular ﬂ;

(peroneal) arteny /.
' o lmh

Flexar retinaculum

Calcaneal branch of posterior tibial arteny
Calcaneal tuberosity

et



LOWER LIMB

Muscles of Leg (Intermediate Dissection)

Posterior View
Adductor magnus tendon ¥ Tibial nense
Fopliteal artery and vein A ' Common fibular{peroneal) nenve (cut)
| Superior lateral genicular art
Superior medial genicular arteny Wl Upenariateral genicular anens

Lateral and medial sural cutaneous nenmves (cut)
Gastrocnemius muscle (medial head)(cut)

Gastrocnemius muscle (lateral head) (cut)

Tiblal esllateral ligament — Fibular callateral ligament

Semimembranosus tendon {out) Biceps femoris tendon (out)

Inferior medial genicular arteny Flantaris muscle

Faplitaus muscle Inferior lateral genicular arterny

Tendinous arch of soleus muscle Head of fibula

Saleus muscla Common fibular{peroneal) nenve (cut)

. Merve to soleus muscle
Flantaris tendon

. Fibularis {(peroneus) longus muscle
Zastrocnemius muscle (out)

Soleus muscle

Soleus muscle inserting into
calcaneal (Achilles) tendon

Flexar digitorum longus tendan
Tibialis posterior tendan
Fosterior tibial artery and vein Fibulariz (peroneus) longus tendon

Tibial nene Fibularis {peroneus) brevis tendon

N

Flexar hallugis langus tendan 1 4 L Superior fibular (peroneal) retinaculum

hedial malleolus Lateral malleolus

Flexar retinaculum Fibular(peroneal) arteny

Calcaneal branches of )
fibular(peroneal) arteny Fq,.i,
’/;HN

Calcaneal (Achilles) tendan

Calcaneal branch

of posteriar tibial arteny Calcaneal tuberosity

Leg



LOWER LIMB

Muscles of Leg (Deep Dissection)

Posterior View
o %

Superior medial genicular artery

Gastrocnemius muscle (medial head) (cut) "'I. b

Sural (muscular branches

Fopliteal artery and tibial nenre
Tibial collateral ligament —\

Semimembranosus tendon (out)
Inferior medial genicular arteny
Fopliteus muscle

Fosterior tibial recurrent artany

Tandinous arch of soleus muscle
FPosterior tibial arteny
Flexor digitorum longus muscle

Tibial neme

Tibialis posteriar muscle

Caleaneal (Achilles) tandon (eut)
Flexar digitorum longus tendan

Tibializ posterior tendan

Medial malleolus and posterior medial
malleolar branch of posterior tibial arteny

Flexar retinaculum

hedial calcaneal branches of
posterior tibial artery and tibial nene

Tibializ posteriar tendan
ledial plantar artery and nene
Lateral plantar artery and nene

Flexar hallugis longus tendon

AN
1=t metatarsal bone bﬂ}l\\
1

Superior lateral genicular arterny

Flantaris muscle [cut)

astrocnemius muscle (lateral he ad) (out)
Fibular collateral ligament

Biceps femaris tendon (out)

Inferior lateral genicular arteny

Head of fibula

Cammon fibulariperoneal) nerve

Soleus muscle (out and reflected)

Anterior tibial arteny

Fibular{peraneal) arteny

Flexar hallucis langus muscle (retracted)

Fibulariperaneal) arterny

Interosseous membrane

Ferfarating branch of fibular{peroneal) arteny
Communicating branch of fibular(peroneal) arteny
Fibularis {peroneus) longus tendon

Fibularis {peroneus) brevis tendon

Lateral malleolus and posteriar lateral
malleolar branch of fibular(peroneal) arteny

Superior fibular(peroneal) retinaculum
Lateral calcaneal branch of fibular(peroneal) arterny
Lateral calcaneal branch of sural nenre
Inferiar fibular{peraneal) retinaculum
Fibularis {peroneus) brevis tendon
Fibularis (peroneus) longus tendon

Flexar digitorum longus tendan

5th metatarzal bane

Leg



LOWER LIMB

Muscles of Leg (Superficial Dissection)
Anterior View

Wastus medialis muscle Wastus lateralis muscle

Rectus famaoris tendon Fatella

b i dri l iz tend
(becoming quadriceps famoris tendon) Superior medial genicular arterny

llistibial tract Tibial collateral ligament

Superior lateral genicular arterny Medial patellar retinaculum

Lateral patellar retinaculum Inferiar medial genicular artary

Biceps femaris tendon Infrapatellar branch (cut) of zaphenous nene (outf)

Inferior lateral genicular arteny Saphenous neme (out)

Common fibulariperoneal) nerve Joint capsule

Head of fibula P atellar ligament

Inserion of sartarius muscle
. . Tibial tuberosity

Fibularis (peroneus) longus muscle
Tibia

3 astrocnemius muscle

Tibialis anterior muscle

Superficial fibular(peraneal) neme Ceut)
Saleus muscle

Fibularis (peroneus) brevis muscle

Extenszor digitarum longus muscle Extenzor halluciz longus muzcle

Fibula

Superior extensor retinaculum .
P ledial malleolus
Lateral malleolus
. . Tibialis anterior tandon
Inferior extensor retinaculum

Estensor digitorum longus tendons ledial branch of deep fibular{peroneal) nene

Fibularis (peroneus] tertius tendan Extensor hallusis longus tendon

E:xtenszor digitorum brewis tendons . .
Extensor hallucis brevis tendon

Crarsal digital branches of

deep fibular(peraneall nenre ' /'
Dorzal digital nerves P (p ) clmhN

et



LOWER LIMB

Muscles of Leg (Deep Dissection)

Anterior View

Superior lateral genicular arterny Superior medial genicular arteny

Fibular collataral Iigament-—-‘-‘-‘-‘-‘-—'—"'-'- o ——

Lateral patellar retinaculum ‘< k
M

Hiotib a1 472t (EUf) e o

Quadriceps femoris tendon
Tibial collateral ligament

Medial patellar retinaculum

Biceps femaris tendon (out)

Inferior lateral genicular arterny /

Common fibulariperoneal) nene

Infrapatellar branch of saphenous nenve (cut)
Inferior medial genicular arterny

Saphenous nenre [out)

Head of fibula Patallar ligament

Fibularis {peroneus) longus muscle (cuf) Incerion of sarterius tendon

Anteriar tibial art
mierariblal atery Anterior tibial recurrent arterny and

Extensar digitarum longus musele (cut) recurrent branch of deep peroneal nenre

Superficial fibular (peroneal) neme Interosseous membrane
Deep fibular(peroneal)l nene Tibialis anterior muscle (cut)
Fibularis {peroneus) longus muscle Gastrocnemius muscle
Extensar digitarum longus muscle

Fibularis (peroneus) brevis muscle and tendaon
Soleus muscle

Tibia
Supericial fibular(peroneal) nerre [out)

Fibularis (peroneus) longus tendon E:xtenszor hallucis longus muscle and tendon feut)

Int b
Ferfarating branch of fibular(peroneal) artery SERERES IMEMBAnS

. Anterior medial malleolar arterny
Anterior lateral mallealar artery

. Medial malleolus and arterial nebwork
Lateral malleclus and arterial netword:

Carsalis pedis arteny
Lateral tarsal artery and lateral

branch of deep fibular{peroneal) nenne Tibialis anterior tendon
Extensor digitorum brewis and
extensor hallucis brevis muscles (cut)

hedial tarsal arterny

Medial branch of deep fibular{peroneal) nene

Fibularis (peroneus) brevis tendon
Arcuate arteny

Fuosterior perforating branches

fram deep plantar arch Deep plantar artery

Extensor digitorum longus tendons (eut) Dorsal metatarsal arteries

E:xtenszor hallucis lengus tendon (cut)

E:xtenszor hallucis brevis tendon {out)
Crarsal digital branches of ‘ﬂ};‘

deep fibular{peroneall nerwe

Extensar digitarum brevis tandons (eut)
Crarsal digital ateries

Branches of proper plantar
digital arteries and nernves

/e

et



LOWER LIMB

Muscles of Leg

Lateral View
Long head of biceps femoris muscle L I HT, ~ — Wastuz lateraliz muscle
lliotibial tract
Short head of biceps femoariz muscle | RQuadriceps femoris tendon
i Superior lateral genicular arteny

Tendon of biceps femaris muscle Fatslla

Lateral patellar retinaculum
Fibular collateral ligament

. Lateral condyle of tibia
Caommon fibular(peroneal)l neme

Fatellar ligament

D,

Inferior lateral genicular arteny Tibial tuberosity

s

Head of fibula

Tibialis anterior muscle

Fastrocnemius muscle

Extensor digitorum longus muscle
Soleus muscle

Superficial fibular

Fibularis (peroneus) longus muscle and tendan (peroneal) nerve feut)

e

i

Extensor digitorum longus tendan

Extensor hallucis longus muscle and tendon

A

Fibulariz (peroneus) brewiz muscle and tendon
Superior extensar retinaculum

. Inferior extensor retinaculum
Fibula
Extensor digitorum brewis muscle
Lateral malleolus
Extensor hallucis longus tendan

Calcaneal (Achilles)tendon L
Extensor digitorum longus tendons

(Subtendinous) bursa of tendocalcaneus Fibularis (peroneus) bravis tendon

Superior fibulariperoneal) retinaculum Fibularis{peroneus) tetius tendon

V3, i -‘_".i" \ = Sth metatarsal
Inferiar fibular(peroneal) retinaculum — A i . e .
i - : g N 2 bane F""?
1l . - : i .
Fibulariz (peroneus) langus i e - s : . -/nm

tendon passing to sole of foot

et



LOWER LIMB

Le

Cross Section - Fascial Compartments

Deep fascia of leg Interossecus membrane

Arterior compart ment
Extensor muscles

Tibialis anterior
Extensor digitorum longus
Extensor hallucis longus
Fibulariz {peroneus) tetius
Anterior tibial ateny and weins
Leep fibular(peroneal) nenre

Anterior irtermuscular septumm

Lateral compartment
Fibularis {peroneus) longus muscle

Fibularis {peroneus) breviz muscle
Superficial fibular(peroneal) nenre

Fosterior intermuscular septum

Deep posterior cormpart ment
Deep flexor muscles
Flexar digitarum longus
Tibialis posterior
Flexar hallucis longus
Fopliteus
Fasterior tibial artery and weins
Tibial nene
Fibular(peraneal) artery and weins

Transwerse intermuscular septum

Fibula

# r Superficial posterior compart rnent
o 1_;' Superficial flexor musecles
=R Suolaus
— i Gastrocnemius
_ e Flantariz itendon)
Deep fascia of leg
‘?-
WA

e

Leg



LOWER LIMB

Leg
Cross Section just above Middle of Leg

Anteriortibial ateny and veins and

Tibkialis anterior muscle deep fibular (peraneal) nerve

Extensor hallucis longus muscle -
Tibia

Extensor digitorum longus muscle
Interosseous membrane

Supericial fibular(peroneal) nenve .
izreatsaphenous vein

and saphenous nenre

Anterior intermuscular septum
Tibialis postariaor muscle

Leep fascia of leg

Flexar digitorum longus muscle

Fibulariz {peroneus)
longus muscle

Fibulariperoneal) arterny

Fibulariz (peroneus) and vains

brewvis muscle

Faosterior tibial arteny

FPosterior intermuscular septum and veins and tibial nerve

Fibula Flexor hallucis longus muscle

Lateral sural cutaneous neme
i Deap fascia of le

Transverse intermuscular septum P 3
Flantaris tendaon
Soleus muscle
G astrocnemius muscle imedial head)
zastrocnemius muscle (lateral head)
Medial sural cutaneous nerve

Sural communicating branch
of lateral sural cutaneous nenre .
Small saphenouswein

Xy

Leg



LOWER LIMB

Bones of Foot
Dorsal View

Lateral tubercle of posterior process of talus

hledial tubercle of posterior praocess of talus

Body of caleaneus l

Groowve fortendan of flexaor hallucis langus
Fibulariperoneal)
trochlea of

Tarsal sinus Trachlea of talus

Ned: of talus

Head of talus
Transverse tarsal joint

Cuboid

Mawicular

Tuberosity of navicular bone

Tuberasity of Sth metatarsal bone __ % Lateral cuneifarm bone

Intermediate cuneiform bone

Medial cuneiform bone

hletatarzal bones

Shaft (body)

Froximal phalanges

Middle phalanges Head

Cristal phalanges
Base

Shaft (body)

Head

Baze

Tuberosity . /;m

Ankle and Foot



LOWER LIMB

Lateral tubercle of talus

Medial tubercle of talus

Fosterior process of talus

Head of talus

Transverse tarsal joint """"--..3

Mawicular

Bones of Foot
Plantar View

Tuberosity of calcaneus

Medial process of calcaneus

Lateral process of calcaneus
Sustentaculum tali of calcaneus

Groove for tendon of flexer hallucis langus

Fibular(peronealytrochlea of calcaneus

Tuberosity of cubeid bane

Groowve for fibularis (peroneus)
longus tendon

Tuberosity of nawicular bone _‘.l_ i

Lateral cuneiform bone
Intermediate cuneiform bone

Medial cuneiform bone 4&._ ;
i(%

Tarsometatarzal joint —

hetatarsal bones

Medial sesamoid bone

Lateral sesamoid bone

Froximal phalanges
Middle phalanges

Distal phalanges

Tuberosity of Sth metatarzal bone

Base

Shaft (body)

Head

Base
Shaft (body)
Head
Base
Head
Base

Tuberosity

WA
([

4/

Ankle and Foot



LOWER LIMB

Bones of Foot
Lateral View

Transverse tarsal joint

Head of talus

Hed of talus Mavicular

Intermediate cuneiform bone

Trachlea of talus
Lateral cuneiform bone

Lateral process of talus

Tarsometatarsal joint

Fuosterior process of talus

Metatarsal bones

Tarzal sinus Fhalanges

Bady of calzaneus

Fibulariperaneal)
trochlea of calcaneus

Tuberosity of calcaneus

Cuboid Tuberosity of 5th metatarsal bane

Groowe far fibularis
(peroneus) longus tendan

Tuberosity of cuboid

Graowe for fibularis
[peronaus) longus tendan

Ankle and Foot



LOWER LIMB

Bones of Foot
Medial View

Transverse tarsal joint

Mawicular

Tuberosity of nawvicular Nedk of talus

Head of talus
Intermediate cuneiform bone

Medial cuneiform bone Trochlea of talus

Fosterior process

Tarsometatarsal joint of talus

hetatarsal bones

Z2nd metatar=zal
bone

( o

Fhalanges

14

1=t
metatarsal
bone

Tuberosity

Tuberaszity of of calcaneus

1st metatarzal bane

Groove fortendon of
flexaor hallucis langus

Sesamoid bone

Sustentaculum
tali of calcaneus

Xy

Ankle and Foot



LOWER LIMB

Right foot
Posterior talar Middle talar Anterior talar Artic ular_s urface
articular surface articular surface articular surface for cuboid bone

Anterior talar
Body, articular surface

Middle talar

articular surface

Posterior
talar
articular
surface

Articular surface
for cubaid bone

Fibular

3 :
Tuberosity (peronea . _
'. . trexchlea Sustentaculum tali

Fibular
{peroneal)

trochlea
Lateral process Groove for fibularis

of luberosily (peroneus) longus tendon

Body
Lateral view

Calcaneal sulcus
: Middle talar articular surface
Anterior talar Ll Rlavle
articular surface

Posterior talar

articular surface Superior view

Articular Middle talar articular surface
surface 2 _

for cuboid Tuberosity Posterior talar

hone

articular surface

Sustentaculum tali

Sustentaculum tafi : : Medial Srocuiee
Groove for tendon process of tendan of flexor Fibular
of flexor hallucis longus tuberosity hallucis longus

iperoneal)

e traschlea
Medial view Medial
process of L
; ateral
tuberosity process of
) tuberosit
W Tuberosity .

3 )il

Posterior view

PIate 879
Ankle and Foot



LOWER LIMB

Calcaneus

Medial view

Fibula

Tibia
Interosseous membrane

Posterior
tibiofibular
ligament

Posterior
talefibular
ligament

Medial
(deltaicd)
ligament

of ankle Calcaneofibular

ligament

Fibular (peroneal)

Posterior tendans in inferior Critical
talocalcaneal fibular (peroneal) angle
ligament retinaculum

Functional relations of calcaneus

Posterior view
with ligaments

Ankle and Foot



LOWER LIMB

Ankle: Radiograph Lateral View

C Calcaneus
CB Cuboid
F Fibula

HT  Head of talus

LC Lateral cuneiform

N MNawvicular

PT  Posterior process of talus

ST Sustentaculum tali of calcaneus
T Tihia

TC Tuberosity of calcaneus

T™M  Tuberosity of 5th metatarsal
T Trochlea of talus

Ankle and Foot



LOWER LIMB

Ankle: Radiograph Anterior View

F Fibula

LM Lateral malleolus
MM  Medial malleolus
T Tibia

TA Talus

1

Ankle and Foot



LOWER LIMB

Ligaments and Tendons of Right Ankle
Lateral View

Tibia

Faosterior talofibular ligament {a component of

Fibula | lateral [callateral] ligament of ankle)

' Calcaneofibularligament (a component of
lateral [collateral] ligament of ankle)
Anteriar talefibular ligament{a component
of lateral [collateral] ligament of ankle)
Anterior tibiofibular ligament
Interosseous talocalcaneal ligament

Crarzal talonavicular ligament
Puosterior tibiofibular ligament
Calcaneonawvicular ligament (part of bifurcate ligament)
Calcaneocuboid ligament (part of bifurcate ligament)
Superior fibular{peroneal)
retinaculum Carsal cubeideonavicular ligament
Larsal cuneonavicular ligaments

Caleaneal (Achilles)

tendon (cut) Dorzal intercuneiform ligaments

Crarzal tarsometatarsal ligaments

Inferiar fibular(peroneaal)

Crarzal metatarsal ligaments

Lateral talocaleaneal ligament

Crorsal cuneocubaoid ligament
Long plantar ligament

Fibularis{peroneus) longus tendon buboid bone

Carsal caleaneocuboid ligament
Fibularis {peroneus) brevis tendon

-a-

3 2
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LOWER LIMB

Ligaments and Tendons of Right Ankle
Medial View

Tibia

Fosterior tibiotalar part {of medial [deMeid] ligament of ankle) b i I.
Tibiccaleaneal part (of medial [delteid] ligament of ankle) hedial talocalcaneal ligament

Tibionavicular part (of medial [deltoid] ligament of ankle)

Anterior tibiotalar part (of medial [deltoid] ligament of ankle) Fosterior process of talus

Corzal talonavicular ligament

Fosterior talocaleaneal ligament

MNawicular bone

Crorzal cuneonavicular ligaments .
9 Calcaneal (Achilles)

tendon [cut)
Medial cuneifarm bone

Crorzal intercuneiform ligament

Crarsal tarsometatar=sal
ligaments

Tuberosity

Tibialis anteriortendon

Short plantar ligament Sustentaculum tali

Tibialis posterior tendon

Plantar calcaneanavicular Long plantar ligament
[spring) ligament

RN

Ankle and Foot



LOWER LIMB

Ligaments and Tendons of Foot
Plantar View

Flexaor digitorum longus tendon to 2nd toe (cut) (‘"R Ty Distal phalans of great tos

Flexar digitorum brewis tendon to 2nd toe (cut)

Y Interphalangeal (1P} joint

dth distal phalan:x
Flexar hallucis langus tendon feut)

dth middle phalan=
Froximal phalanx of great toe

Deep transverse metatarzal ligaments
Metatarzophalangeal (MP] joint
5th proximal phalan:

Sezamoid bones
Hh lumbrical tendon (out)

Abductar hallucis and medial head
Abductar digiti minimi of flexar hallucis brewis tendons (cut)
and flexar digiti minimi

brewis tendons (out)
Adductor hallucis and lateral head

Plantar ligaments (plates) of flexar hallucis brevis tendons (cut)

Interosseous muscles (cut) 1=t metatarsal bone

Sth metatarzal bone Plantar tarsometatarsal ligaments

Flantar metatarsal ligaments badial aunsiform bane

Tuberosity of 5th metatarzal bone !

\_"’.‘E‘J

Cubwid bone h

Tibialis anterior tendon (eut)

Fibularis (peroneus) brewvis tandon Flantar cuneonavicular ligament

Flantar cuboideonavicular ligament

Fibulariz (peroneus) longus tendon Tuberasity of navicular bone

Tuberosity of cuboid bane Flantar calcaneonavicular (spring)

Lang plantar ligament Tibialis posteriortendon

Flantar calcaneocuboid

Flexor digiterum longus tendaon (cut)
(short plantan ligament

Sustentaculum tali
Calzaneus

Medial process of
tuberosity of zalcaneus

Flexar hallucis langus tendon (eut)

Faosterior process of talus

Lateral process of
{medial and lateral tubercles)

tuberosity of calcaneus

e

Tuberosity of calcaneus

Ankle and Foot



LOWER LIMB

Metatarsophalangeal and Interphalangeal Joints
Lateral View

Joint capsule

Mietatarsal bone

hdiddle phalan: Froximal phalanx=

Cristal phalanx

Collateral ligaments Flantar ligament {plate)

14

Ankle and Foot



LOWER LIMB

Tendon Sheaths of Ankle
Lateral View

Saleus muscla

Extensor digitorum longus muscle

ni d Tendinous sheath of tibialis anterior

'
Fibularis (peroneus) ;
5

il )
|

!
longus muscle i

Superior extensar retinaculum

Fibularis (peroneus)
brevis muscle

Lateral malleolus and subcutaneous bursa

Caleaneal GAchilles) tendan . i
Inferior extensar retinaculum

Common tendinous sheath
of fibularis (peroneus)
langus and brevis

Tendinous sheath of extensor digitorum
langus and peroneus tertius

Tendinous sheath of

extensor hallucis langus
Subcutaneous calzaneal bursa 4

[Subtendinous) bursa
of zalcaneal tandon

Superiar fibular
(peroneal)retinacula

Inferiar fibular
(peroneal) retinacula

Calcaneus

Extensor digitorum brewvis muscle
Fibularis (peroneus) tertius tendon

Abductor digiti minimi muscle :
Tuberosity of 5th metatarzal bone

Fibularis (peraneus) longus tandon Fibularis (peroneus) brevis tandon

-i-

3 2
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LOWER LIMB

Tendon Sheaths of Ankle
Medial View

Calcaneal (Achilles) tendon

Tibialis anterior tendon and sheath

B Tendinous sheath of
flexar digiterum longus

Sheath of tibialis posterior tendon

Superior extenzar retinaculum Fosteriortibial arteny
and tibial nenre

ledial malleolus and subcutaneous bursa

Inferior extensor retinaculum Tendinous sheath of

flexar hallucis longus
Tibialis posterior tendon and sheath

Tibializ anteriortendon and sheath Subcutaneous

calcaneal bursa
Tendinous sheath
of extenzar hallucis longus

(Subtendinous) bursa
of caleaneal tendan

Flexar retinaculum

Calzaneus

Abductor hallucis muscle (cut)
ledial plantar nerve

1st metatarsal bone Plantar apaneurasiz (cut)

Tendinous sheath of

Flexar digitorum brevis muscle (cut)
flexar digitorum longus

Tendinous sheath of
flexar hallucis longus

RN

Ankle and Foot



LOWER LIMB

Muscles of Dorsum of Foot
Superficial Dissection

[} P

Tibialis anterior tendon

Supericial fibular{peroneal) nene (cut)
Anterior tibial artery and
deep fibular(peroneal) nenre

Fibularis {(peroneus) brevis muscle
Tibia

Fibularis (peroneus) longus tendon ——-""T

Extensor hallucis langus tendon

Extensor digitorum

longus muscle and tendon
Tendinous sheath of extensor digitarum longus

Superior extensar retinaculum
Medial malleolus

Fibula
Tendinous sheath of tibialis anterior

Tendinous sheath of extensor hallucis longus

Ferforating branch of
fibular(peroneal) arteny
Anterior medial mallealar arterny

Lateral mallealus and anteriar

lateral mallealar arteny
Lrarsalis pedis ateny and medial branch

of deep fibular{peroneal) nene

Inferior extensor retinaculum
hiedial tarsal arteny

Lateral tarsal attery and lateral
branch of deep peroneal nene -

(to muscles of darsum of foot)
Arcuate arterny

Leep plantar artery passing behweean
heads of 1=t dorsal interosseous

Fibularis (peroneus) brevis tendon
muscle to join deep plantar arch

Tuberosity of 5th metatarsal bone
E:xtenszor hallucis lengus tendon

Fibularis (peroneus) tatius tandon
Extensor expansions

E:xtenzor digitorum brewis and

extensor hallucis brevis muscles
Crarsal digital branches of

deep fibular(peroneall nenre

Extensor digitorum longus tendons
Crar=al digital branches of supericial fibular

Lateral darsal cutaneous
(peroneall nene

nenre [continuation of
sural nenve) [out)

B

L3 N

Dorzal metatarsal ateries

Crarzal digital arteries

Crarsal branches of proper plantar
digital arteries and nernves

Ankle and Foot



LOWER LIMB

Dorsum of Foot: Deep Dissection

Suprerticial fibular iperoneal) nerve (Cutl Soleus muscle

Tibvialis anterior musche and tendon

Fibwalaris (peraneus) langus endon

Fibulans iperonews) brevis Tibea
muscle and tendon
Antenior tibial artery and

Extensor digitorum longus “"l deep fibular {peroneal) nerve

muscle and tendon N
]
Fibula g !

Perforating branch of
fibular (peronealy artery

Extensor hallucis longus
musche and tendon

Antierior medial mallealar artery

; Meel
Anterior lateral malleolar artery Medial mallecdus
Laneral malleodus Darsalis pedis artery
Medial branch of deep fibular

Lateral branch of deep peroneal
(peroneal] nerve

merve (o musches of dorsum
ol foet) and lateral tarsal arery
Mechial tarsal arteries

Fibularis {peroneus) longus tendon icui)
Tuberosity of navicular bone
Extensor digitorum beevis and extensor

hallucis brevis muscles (cut) AFCUNTE artery

Pesterior perforating branches

Fibwularis {peroneus) beevis terndan (et
fromm deep plantar arch

Filbwlaris (peroneus)
tertivs lendon (o) D plantar artery

tovdeep plantar arch
Abductor digiti minimi muscle
Abduc tor Ballucis mpecls
Dorsal metatarsal arteries
Extensor hallucs bangus tendon
Mietatarsal bones
Extensor hallucis brevis tendon
Dhoesal interosseaus muscles [aii]

Extensor digitorum brevis
tendons (o)

Lateral dorsal cutaneous
nerve [continuation of
sural nerve) (cur)

) ) Extensor digitorem
Anterior perforating branches longus tendons (culh
fram plantar metatarsal aneries j

i i Extensor expansion

Dorsal digital arteries pansins
{ Diarsal digital branche

Darsal branches of i.li\:: |'i}|: Ijrdlﬂ: ANy I-|.I-\. of

proper plantar digital i hibular iperoeneal) perve

arteries and nerves .
Darsal digital branches

of superficial ibular
ipereneal) nerve v

7 il
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LOWER LIMB

Sole of Foot
Superficial Dissection

Superficial transverse metatarsal ligaments

Fraper plantar digital
arteries and nenres

Superficial branch of
medial plantar arteny

Transverse fasciculi

Crigital slips of plantar apeneurosis

Medial plantar fascia
Lateral plantar fascia

Cutaneous branches of lateral
plantar ateny and nene

Cutaneous branches of medial
plantar ateny and nenre

Flantar aponeurasis

Lateral band of plantar aponeurosis
[calcaneometatarsal ligament)

Medial calcaneal branches of tibial

nenre and posterior tibial arten #};’
ks

RN

Tuberosity of calcaneus with owerhying fat pad
rpartially cut away)

Ankle and Foot



LOWER LIMB

Muscles of Sole of Foot
First Layer

Fraper plantar digital branches
of medial plantar nerne

Froper plantar digital branches
of lateral plantar nerve

Fraper plantar digital arteries

Common plantar digital arnteries
fram plantar metatarsal arteries

Lumbrical muscles

Fibrous she aths

of flexor tendons Supericial branch of

medial plantar arteny

Lateral head of flexor

Flexar digitorum brevis tendons owverlying
halluciz brewis muscle

flexar digiterum longus tendons

Medial head of flexar

Flexor digiterum longus tendons ! _
halluciz bravis musele

Flexar hallucis langus tendon
Flantar metatarsal branch of
lateral plantar arterny

Abductorhallucis muscle
and tendon

Flexar digiti minimi brewvis muscle
Flexordigitoum brevis muscle

Abductordigiti mmimi muscle
[deep to lateral plantar fascia)

Flantar aponeurosis (cut)
Medial process of

tuberosity of zalcaneus
. PN hMedial calcaneal branches of tibial
Lateral process of tuberasity of calcaneus nene and posterior tibial artery

Tuberosity of calcaneug____.—r’i"—.’-. 5. / Eﬂ};
- ;s/ . o
-
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LOWER LIMB

Muscles of Sole of Foot
Second Layer

Fraper plantar digital branches
of medial plantar nenre

Flexar digitarum longus tendons
Fraper plantar digital branches

of lateral plantar nenve Flexor digitorum brewis tendons

Fibrous sheaths (fopened)

Sezamoid bones

Common plantar digital
nenres and arteries

Lumbncal muscles

Lateral head of
flexar hallucis brevis muscle

Medial head of

Flexar digiti minimi . .
9 flexar hallucis brevis muscle

brevis muscle

Flexorhallucis longus tendon

Abductar hallucis tendan
and muscle [cut)

Superficial branch of lateral plantar nene

Flexordigitorum longus tendon

Leep branch of lateral plantar nenre

Supericial and deep branches

Lateral plantar nerve and arterny of medial plantar artery

Wiedial plantar atery and nene

Guadatus plantae muscle
Tibialis posteriar tendaon

Abductor digiti minimi muscle (cut) Flescor hallucis longus tendan

Fosterior tibial arteny and

Merre to abductar digiti minimi muscle tibial nemve (dividing)

ifrom lateral plantar nenve)

Flexar retinaculum

Flexor digitorum brevis muscle

and plantar aponeurosis (out) Abductar hallucis musele (cut)

hedial calzaneal artery and nense gﬂ};

L3 N

Lateral calcaneal nenve and arteny (from
sural nerve and fibular [peroneal] artenyd)

Tuberosity of calcaneus

Ankle and Foot



LOWER LIMB

Muscles of Sole of Foot
Third Layer

Fraper plantar digital branches of medial plantar nene

Froper plantar digital branches
of lateral plantar nenre

Froper plantar digital branch of supericial
branch of medial plantar arteny

Anterior perforating arteries
to dorzal metatarsal arteries

Tendons of lumbrical muscles (cut)

Sesamoid bones

Flexar digitorum

Transverse head of adductor
langus tendons

hallucis muscle

. | Oblique head of
Flexor digitarum gl i ' | e adductorhallucis muscle
brewis tendons (out) It I \ J - a

Medial head of flexorhallucis
Flexordigiti minimi brevis muscle 1

brevis muscle
Lateral head of flexorhallucis

Flantar metatarsal arteries brevis muscle

Superficial branches of medial

plantar atery and nernve

Flantar interosseous muscles

Supericial branch of Flexor hallucis langus tendon (eut)
lateral plantar nene

Abductor hallucis muscle (cut)
Leep plantar arterial arch and

deep branches of lateral plantar nene Deep branches of medial plantar atery and neme

Tuberosity of 5th metatarzal bone Flexor digitorum longus tendon (out)

Feroneus brevis tendon Tibialis posterior tendaon

Peroneus longus tendon Medial plantar artery and nernve
and fibrous sheath

Flexar hallucis langus tendon
Quadratus plantae muscle

[cut and slightly retracted) Flexar retinaculum

Lateral plantar atery and nernve Abductor hallucis musele (ou)

Abductor digiti minimi muscle (cut)

_ﬁ- ;
Lateral calcaneal ateny and nene Ry

: |

Flexar digitorum brevis muscle
and plantar aponeurosis (cut)

Medial caleaneal artery and nerve ﬂ;

j)
- .4 Ao
o '—.,-r- :

Tuberosity of calcaneus
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LOWER LIMB

Interosseous Muscles and Deep Arteries of Foot
D orsal View

Mawvicular bone

Fibularis (peroneus) ledial tarsal arteny

langus tendon (eut)

Lateral cuneiform bone
Flbula_rls (peronzus) Intermediate cuneiform bone
brevis tendon eut)
Medial cuneiform
Cuboid bane

Crarsal tarsometatarzal ligaments
Lateral tarsal arterny

Tuberosity of 5th metatarzal bone Dorsal metataisal ligaments

Fibularis (peroneus) Arcuate artery

tetius tandon (cut)

Leep plantar aterny passes to
Fosterior perforating branches caontribute to deep plantar arch

(fram deep plantar arterial arch)

. Crarzal interosseaus muscles
Dorzal metatarsal ateries

Extenszar digitarum hietatarsal bones

longus tendons (cut)

Extensor hallucis longus tendon (cut)
Extensor expansions

Anterior perforating branches | *J '..-
(from plantar metatarsal arteries) A !_.j h

Crarsal digital arteries "‘jn

Extensar digitarum brewis and
extensor hallucis brewis tendons (cut)

o BN
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LOWER LIMB

Interosseous Muscles and Deep Arteries of Foot
Plantar View

Flexar hallucis longus tendon (cut)

Anterior perforating branches
FPraper plantar digital arteries (to dorsal metatarsal arteries)
Sezamoid bones
Common plantar digital arteries
Insertion of adductor hallucis

and lateral head of flexor hallucis
brevis muscles (cut)

Lumbrical muscles (cut)

Deep transverse metatarsal ligament

and plantar ligaments (plates) Insetion of abductar hallucis

and medial head of flexaor hallucis

Flantar interosseous musecle brevis museles (eut)

o] Iint |
St HIESIRSSEaES MIseis Medial arigin of flexor hallucis
Abductar digiti minimi muscles (eut) brevis musele (out)

Leep plantar ateny (from

Flantar metatarsal arteries dorzalis padiz arten)

Fosterior perforating branches
(to dorsal metatarsal arteries)

Flexar digiti minimi breviz muscle

Leep plantar arch
Flantar metatarsal ligaments (bebueen

Lateral plantar arteny (cut) bases of metatarsal bones)

hedial it b
Tuberosity of Sth metatarsal bone Edial suneitarm hane

--_"‘-h-'-

Fibularis{peroneus) longus tendon

Tibialis anterior tendon (out)

Lateral arigin of flexor hallucis
Fibulariz (peroneus) brewvis tandon {cut) brewis tendon [cut)

Tuberosity of cuboid bone Tuberosity of navicular bone

Lang plantar ligament Tibialis posterior tendaon (eut)

Flantar caleaneanawicular
(spring) ligament

Calecaneocuboid (short plantar ligament

' o lEN

Ankle and Foot



LOWER LIMB

Interosseous Muscles of Foot: Dorsal View

Navicular

C LIIJUi(I—————ﬁ__._

Tuberosity of 5th metatarsal bone | oy

i
[ 121G .

L

Lateral
Intermediate Cuneiform bones
Medial

Dorsal interosseous muscles
(bipennate)

5th metatarsal hﬂne—/— |

1st metatarsal bone

) Proximal phalanx
Little
(5th) Middle phalanx
loe

Distal phalanx
Proximal phalanx of great oe

Distal phalanx of great toe

/oo

Ankle and Foot



LOWER LIMB

Interosseous Muscles of Foot: Planter View

o g i
i ¥

Plantar view

i

?leml phalanx of great toe

Proximal phalanx of greal toe

Distal phalanx —-"""‘4

Middle phalanx

Little
{5th)
toe

Sesamoid bones

Proximal phalanx

1st metatarsal bone

Plantar interosseous muscles
(unipennate)

5th metatarsal bone

Lateral

Intermediate Cuneiform bones
Medial
Tuberosity of 5th metatarsal bone
: ? Mavicular
Cuboicl g

Ankle and Foot



LOWER LIMB

Femoral Nerve and Lateral Cutaneous Nerve of Thigh

Lateral cutaneous nenve of thigh (L2, 37

Fzoas major muscle (lower part)

Quadriceps

femaris muscle Wastus

Femaral nerve (L2, 3, )

Obturator nenwe

lliacus muscle

Aricular branch

Sarterius muscle
{eut and reflected)

Fectineus muscle

Rectus femoaris
muscle (oot
and reflected)

Wastus
intermedius muscle

medialis muscle

W astus
lateralis muscle

Articularis genus muscle

Mate: Only muscles innervated
by femoral nenre shown

L1
L2 Lumbar plexus
Lz

Lumbosacral trunk

Anterior cutaneous
branches of famaral nenve

Sartarius muscle
[cut and reflected)

Saphenous nene

Infrapatellar branch
of zaphenous nenre

Medial cutaneous nenves of leg

(branches of saphenous nenre)

» 3 e

Neurovasculature



LOWER LIMB

Femoral Nerve and Lateral Cutaneous Nerve of Thigh
Cutaneous Innervation

Lateral cutaneous nenve of thigh

Anterior cutaneous branches of femoral nene

Infrapatellar branch
of saphenous nene

Medial cutaneous nenres of lag
(branches of szaphenous nenre)

14
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LOWER LIMB

Obturator Nerve

. L1 (part of lumbar plexus)
lliohypogastric nane - -;,.v-"_

-‘-‘-‘-‘-_-‘-.-‘-'-‘-l_-\ o~ y -

y - \ o
__.-—_._._...--'-"-——-.- s

llisinguinal nernve =

L2 (part of lumbar plexus)
L2 (part of lumbar plexus)

L fpart of lumbar plaxus)

. Lumbosacral trunk
Genitofermaral nerve

Lateral cutaneous nenve of thigh

Femaral nenre

Obturator nene Obturator externus muscle

(L2, 3, <h

Faosterior branch

Articular branch

Adductar brevis muscle

Antarior branch Adductar longus muscle (cut)

Adductor magnus muscle
(izchiocondylar, ar
"hamstrings," part supplied
by soiatic ftikial] nenre)

Fuosterior branch

Gracilis musele
Cutaneous branch

Aricular branch to knee joint

Adductar hiatus Mote: Only muscles innenvated

by abturatar nerve shown

Fi

R Y™
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LOWER LIMB

Obturator Nerve
Cutaneous Innervation

&= o : ng/gf
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LOWER LIMB

Sciatic Nerve and Posterior Cutaneous Nerve of Thigh

Fosterior cutaneous
nerve of thigh (51, 2, 3]

Gsreater sciatic faramen
Inferior cluneal nenres

Ferineal branches Sciatic nerve (L4, &, 51, 2, 20

Tibial division of sciatic neme
Common fibular{peroneal)
divigion of sciatic nene

Lang head (cut) of
biceps famoris muscle

Short head of biceps femoriz muscle
Adductar magnus muscle

(also padially supplied by obturator nenre)

Long head (cut) of biceps femaris muscle
Semitendinosus muscle

Semimembranosus muscle Common fibulariperoneal) nene

Tibial nerve
Articular branch

Aricular branch
Lateral sural cutaneous nenre

FPlantaris muscle
hdedial sural cutaneous neme Sural communicating branch
G astrocnemius muscle
Sural nernve

Soleus muscle

Tibial nene

Lateral caleaneal branches

Lateral dorzal cutaneous nenve ﬂ;

L3 e

Medial calcaneal branches

Medial and lateral plantar nenves

Neurovasculature



LOWER LIMB

Sciatic Nerve and Posterior Cutaneous Nerve of Thigh
Cutaneous Innervation

Faosterior cutaneous nerwe of thigh

Common fibulariperoneal) nenve via lateral
sural cutaneous nenve (from sciatic nenre)

Medial sural cutaneous nerve (from sciatic nenve))

Superficial fibular(peroneal)l nernve (from sciatic

Sural nenve (from sciatic nenre)

Tibial nerve wvia medial calcaneal branches
(fram sciatic nene)

/o
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LOWER LIMB

Nerve

Common fibularfperoneal) nene

Tibia

Tibial nene
(Ld, 5, 51,2, 3

Aricular branch

Medial sural

cutaneous nenve (cut)

Lateral sural cutaneous nenre (cut)

Adicular branches

Flantaris muscle

Gastrocnemius muscle (cut)

Menre to popliteus muscle

Fopliteus muscle

Interosseous nerve of leg

Soleus muscle (cut and partly retracted)

Flexar digitorum longus muscle

Tibialis posterior muscla

Flexar hallucis langus muscle

Sural nenve (cut)

Lateral calcaneal branch

lMedial calcaneal branch

Flexar retinaculum (eut)

Lateral dorsal
cutaneous nerve

/o
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LOWER LIMB

Tibial Nerve
Plantar View

- Lateral calcaneal branch of sural nerve

Flexar retinaculum (cut)

Lateral plantar nenve

Tibial nene

Menre to abductar digiti minimi muscle
Medial calzaneal branch
Quadratus plantae muscle and nenve
liedial plantar nenre
Abductar digiti minimi muscle
Flexar digitarum brevis

muscle and nenre
Leep branch to interosseous muscles

Abductar hallucis

muscle and nenne 2nd, 3rd and dth lumbrical muscles

Flaxar hallucis brewis Adductar hallucis muscle

muscle and nene

Supericial branch to

st lumbrical dth interosseous muscle

muscle and nene

Flexar digiti minimi brewis muscle

Commen plantar digital nenves Common plantar digital nerve

FPraper plantar digital nenves

Froper plantar digital nenres

WA
Mote: Aricular branches not shown ‘ /:m
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LOWER LIMB

Tibial Nerve
Cutaneous Innervation of Sole of Foot

Medial calcaneal branches (51, 2)
from tibial nenre

Medial plantar nerve (L4,
57 from tikial neme

Lateral plantar nerve (51, 23
fram tibial nerve

Saphenous nene (L3, 4

Sural nernve (51, 21wvia lateral calcaneal
and lateral dorsal cutaneous branches

éﬂ-g
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LOWER LIMB

Common Fibular (Peroneal) Nerve

Common fibular : # y 18 ¥ Lateral sural cutaneous nerve (phantam)
L 4

(peroneall nenve (phantom)
i1
ly . |§.

Adicular branches

Biceps femaris tendon -""’-""‘-—‘!.
él "._

Common fibular{peroneal) __—._.______...--F I3
nene (L4, 5, 51, 27 -

Recurrent adicular nenre

Extensor digitorum longus muscle (out)

Head of fibul
Fad orihula Leep fibular(peroneal) nenre

Fibularis (peroneus)

Tibialis anterior muscle
longus musecle [cut)

Superficial fibular
(peroneall nerne

Extensor digitorum longus muscle
Branches of lateral
sural cutaneous neme

Fibularis (peroneus) longus muscle Esxtensar hallucis longus musele

Fibularis {peroneus) brevis muscle

hedial darsal cutaneous nene

Lateral branch of deep

Intermediate darsal fibular(peraneal) nerve

cutaneous nene

Extensor halluciz brevis muscle

Inferior extensor

retinaculum (partially cut) Extenzar digitarum brewvis musele

Medial branch of deep

fibular{peroneal) nene
Lataral dersal cutaneous nene

(branch of sural nenre)

Xy

Dorzal digital nernves

Neurovasculature Plate 908



LOWER LIMB

Common Fibular (Peroneal) Nerve
Cutaneous Innervation

Lateral sural cutaneous nenve

Superficial fibular{peroneall nerve

Deep fibular(peroneall nene

Sural nerve wia lateral dorsal cutaneous branch

/o
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LOWER LIMB

Dermatomes of Lower Limb

Anterior and Posterior Views

Autonomous
ZENE0NY ZONEs

Schematic demarcation
of dermatomes
faccording to Keegan
and & arrett) shown as
distinct segments. There
iz actually considerable
owverlap bebween any twa
adjacent dermatames.
An altern ative
dermatome map is that
provided by Foerster.

L

51

]

Neurovasculature



LOWER LIMB

Segmental Innervation of Lower Limb Movements

LW
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LOWER LIMB

Superficial Nerves and Veins of Lower Limb
Anterior View

Lateral cutaneous _&‘ﬁ
branch of subcostal nenve i ]

Superficial epigastric wein

Inguinal ligament (Foupar) llininguinal nene (serotal branch) (usually
passzes through superficial inguinal ring)
Supericial circumflesx iliac wvein

zenital branch of genitofemoral nene
Femoaral branches

of genitofermoral nerve .
Femoral vein

Lateral cut fthigh
ateral sulanzous newe stinig Superficial external pudendal wain

Saphenous opening (fossa ovalis)
Accessony aphenous wvein
Fascia lata
zreat saphenous vein

Anterior femoeral cutaneous
nenres of thigh (from femoeral nenre)

Cutaneous branches of obturator nerve

Fatellar nene plexus
R Infrapatellar branch of saphenous nerve

Saphenous nenve (derminal branch of femoral nernve)

Branches of lateral sural cutaneous neme
(fram common fibular [peroneal] nene)

reat saphenous vein

Leep fascia of leg

Supericial fibular(peroneal) nene

Medial dorsal cutaneous branch of
superficial fibular(peroneall nenre

Intermediate dorsal cutaneous branch of
superficial fibular(peroneall nenre
Small saphenous vein and lateral Dorsal digitalnsnes

dorsal cutaneous nerve (from sural nence)
[rarsal wenous arch

Lataral dorsal digital neme

and wein of 5th toe Crarzal digital nerve and vein

of medial side of great toe
Dorsal metatarsal veinzs Dorsal digital branch of deep
fibular(peroneall nene . /'nm

Crarzal digital nerves and weins
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LOWER LIMB

Superficial Nerves and Veins of Lower Limb
Posterior View

4
Medial cluneal nenves (from ;
daorsal rami of 51, 2, 3) ek
Y b

Ferfarating cutaneous nene
(from dorzal rami of 51, 2, 30

Branches of posterior
cutaneous nerve of thigh

Accessony saphenous vein

Branch of anterior cutaneous nerre of thigh

Cutaneous branch of obturator nerve

Freat saphenous vein

Small saphenous vein

Branches of saphenous nene

Medial calcaneal branches of tibial nene

Flantar cutaneous branches of
lateral plantar nenre

Lateral cutaneous branch
of iliohypogastric nerve

llige crest

Superior cluneal nenres from
dorsal rami of L1, 2, 20

Inferior cluneal nenres (from
posterior cutaneous nenve of thigh)

Branches of lateral cutaneous nerve of thigh

Terminal branches of posterior cutaneous nemre of thigh

Lateral sural cutaneous nernve (from
common fibular [peroneal] nenre)

Sural communicating nene
Medial sural cutaneous nerve from tibial nenre)
Sural nenre

Lateral calcaneal branches of sural neme

Lateral darsal cutaneous nenre

(continuation of sural nernve) iWV
‘F-
WA

Flantar cutaneous branches . clEN
of medial plantar nerne

Neurovasculature



LOWER LIMB

Lymph Vessels and Nodes of Lower Limb
Anterior View

Harizontal group:

Superolateral inguinal lymph nodes

Superomedial inguinal lymph nodes Superficial

oo A inguinal nodes
Cribriform fascia within

saphenous opening

Werical group:

Inferior nodes

zreat saphenous wvein

Supericial lymph wessels

zreat saphenous vein

v
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LOWER LIMB

Lymph Vessels and Nodes of Lower Limb
Posterior View

Fuopliteal wvein

Fopliteal lymph nodes

Small saphenous vein

1
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LOWER LIMB

Lymph Vessels and Nodes of Lower Limb
Inguinal Region

External iliac lymph nodes

Femaral nernve

Femaral ring

Inguinal ligament (Foupart) Lacunar

ligament
(zimbernat)

Dructus (wvas) deferens
Femoaral sheath

Femoral canal fopenead)

Femaral atery and wein

é ﬁpﬂﬁ; Greatsaphenous wein Ceep inguinal lymph nodes
.

Z
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LOWER LIMB

CT Angiograms of Arteries of the Lower Limb

Intermal iliac artorn,

External iliac artiery

/ I |

| ) - " -
Frotunda temaoris artery

Femoral artery

Regional cans



LOWER LIMB

CT Angiograms of Arteries of the Lower Limb

Fibular artern,

Anterionr tibvial arlery

\p‘-

~ 3
I.‘.-
i /e

Regional cans



Section 8 Cross — Sectional Anatomy
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CROSS — SECTIONAL ANATOMY

Veriebaal kevel

Ti-4
Td-§ =
Ti-&

T

Tz
z-ia
L=

Key Figure for Cross Sections

Plals Ma.

7
338
- - 5

e
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Cross — Sectional Anatomy





