In the name of God

keletal & Muscular systems

part 4
Skull



Axial skeleton

v Skull
m Vertebral column
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Skull (cranium)

Neurocranium )

> Cranium

| Viscerocranium




Cranial Bones

Cranial bones n=22

1. Frontal bone

2. Parietal bone (x2)

3. Occipital bone

4. Sphenoid bone

5. Temporal Bone (x2)
6. Ethmoid Bone

7. Inferior nasal concha (x2)
8. Lacrimal bone (x2)

9. Nasal bone (x2)

10. Vomer

11. Maxilla (x2)

12. Palatine bone (x2)
13. Zygomatic bone (x2)
14. Mandible




Frontal bone




Parietal bones




Occipital bone

- External occipital
protuberance

Occipital condyles

Hypoglossal canal  Foramen magnum



Skull; Norma Superior

Frontal bone

Coronal suture
Bregma

Sagittal suture
Parietal bone

Parietal foramen

Lambdoid suture

Occipital bone Lambda



SCALP layers

Intracranial venous structure
(superior sagittal sinus)

Emissary vein Venous lacuna Sagittal suture Diploic vein

Arachnoid
granulations

C Connective tissue (dense)

A Aponeurotic layer

y L Loose connective tissue
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P Pericranium

Meningeal art

Subdural spag
(potential spa

Arachnoid ma

—— Subarachnoid

Pia mater

Cerebral corte
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Endosteal layer
. }—Cranial dura mater
Cerebral artery Cerebral vein Dural partition (falx cerebri) Meningeal layer



Dura; Falx Cerebri

Falx cerebri

Cerebral veins

Superior sagittal sinus
Superior sagittal sinus

Inferior sagittal sinus

Tentorium cerebelli

Superior petrosal sinus

Sphenoparietal sinus Great cerebral vein
Anterior and posterior X ' :-. = 83 Straight sinus
intercavernous sinuses :

Confluence of sinuses

Falx cerebelli

3 ’ | y Occipital sinus

Basilar venous plexus

Transverse sinus
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Sigmoid sinus

Inferior petrosal sinus

Dural venous sinus (medial view)




Skull; Calvaria (Roof)

Frontal crest

Frontal bone

Groove for superior sagittal sinus

Coronal suture

Granular foveolae

Parietal bone

Grooves for
branches of middle

meningeal artery Frontal bone

Sagittal suture
Parietal foramen

Groove for superior
sagittal sinus

Lambdoid suture

Occipital bone : Occipital bone
Roof of the cranial cavity &




Skull; Norma Frontalis

Glabella

Frontal
eminence Superciliary arch

Frontal bone
Supra-orbital notch
(foramen)

Glabella
Zygomalic process

Masian {of frontal bone)

Nasal bone

Piriform aperture Frontal process (of maxilla)

Zygomatic bone

Inferior nasal concha Infra-orbital foramen

Nasal crest

Anterior nasal spine
Zygomatic process (of maxilla) Alveolar process

) Oblique line
Ramus of mandible

Maxilla Alveolar part of mandible

Angle of mandible Mandible

Body of mandible
Mental foramen

Mental protuberance Mental tubercle



Maxillary bone

Superior concha
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Cranial cavity
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Palatine process of maxillary bone
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Oral cavity
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Zygomatic bone

Inferior
nasal
conchae

Maxilla
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-




Roof of nasal cavity

Masal spine of frontal bone

Cribriform plate

Opening of sphenoidal sinus

Nasal bones Ala of vomer

/
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T Sphenoidal rostrum
Vormer (articulates in the
midline with the vomer)




| ateral wall

Frontal process of maxilla

Lacrimal bone
Superior concha

Middle concha

Uncinate process of ethmoid

Nasal bone

Lateral process of
septal cartilage

Major alar cartilage

Medial pterygoid plate of
sphenoid bone
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Perpendicular plate

Minor alar cartilage
of palatine bone

Inferior concha




medial Wa” & ﬂOOf ) MNasal spine of frontal bone

Perpendicular plate of ethmoid bone

Sphenoidal sinus

Pituitary fossa
Septal

i ‘J'g“"u Masal crest of

maxillary and
palatine bones

Incisor crest Vomer



Nasal bones

Nasal bone

Lacrimal bone
Nasolacrimal groove

Frontal process of maxilla
Lateral process of
septal cartilage

Superior margin of
septal cartilage

Major alar
cartilage

Septal cartilage

Minor alar cartilages

Naris




Orbit

Optic canal




Mandible
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Head of mandible

Coronoid process

Pterygoid fovea

Trigonum retromolare;
Fossa retromolaris

Condylar process

Mandibular notch

Alveolar arch

Ramus of mandible

Alveolar process

Obligue line

Mental foramen (Tuberositas masseterica)

Body of mandible

Mental protuberance

Angle of mandible




Mandible
27

Coronoid process

Condylar process
Ramus of mandible q Alveolar process
'F\ \ o R ! Ramus of mandible
Oblique line L .7 )9 E be 4 mE & At )
R T ki ' Alveolar process
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Mental foramen ‘f' B B

Angle of mandible

Base of mandible

Body of mandible

Mental tubercle

Mental protuberance




Skull;: Norma Lateralis

Sphenoid bone Parietal bone Temporal fossa Temporal bone
|
|
|
|

Greater wing Superior temporal line Squamous part

Frontal bone
Supraorbital notch

Inferior temporal line

Zygomatic process
Coronal suture

Articular tubercle

Pterion ‘
Groove for posterior

Glabella deep temporal a.
Ethmoid bone Supramastoid crest
Orbital plate Bony external

acoustic meatus

Lacrimal bone Mastoid process
Fossa for Lambdoid suture
lacrimal sac Occipital |
Nasal bone Sutural bone
(Wormian)
Maxilla
Frontal process External
Infraorbital occipital
foramen protuberance
Anterior Asterion
nasal spine

Alveolar process Mandible

Mandibular condyle
Zygomatic bone Mandibular notch
Zygomaticofacial Coronoid process
foramen

Temporal process

Ramus

—— Oblique line g&g
Body 4
Mental foramen

Zygomatic arch
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Temporal bones

A.Temporal Bone Ex Situ




Temporal bone

Squamous
part

- r Zygomatic
' process

Zygomatic
arch

Mandibular fossa

Mastoid
process Tympanic
SRR
Lateral view External acoustic pProcess

meatus



Temporal bone

Internal acoustic

Sulcus for
sigmoid sinus

Jugular notch

process

Posterior view




Temporal bone

Zygomatic

proces \

Mandibular fossa

Styloid process

Carotid canal

Mastoid proces:

Inferior view




Cranial fossa



Cranial fossa

Posterior cranial fossa



Skull: Norma interior

Frontal bone

Ethmoid bone

Sphenoid bone

Temporal bone

Parietal bone

Occipital bone

Foramen



Frontal

Ethmoid bone

Ethmoidal

Sinus ¥
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Perpendicular plate

Crista Galli

Cribriform plate




Ethmoid bone

Cranial cavity
Cribriform plate _Crista galli

*

Orbital plate of
frontal bone

Superior concha

Middle ethmoidal cells

Orbital plate of
ethmoidal labyrinth

Ethmoidal bulla
Middle concha

Perpendicular plate

MNasal cavities
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Uncinate process

Oral cavity Inferior concha bone

Vomer

Palatine process of maxillary bone I ' ’! T



Ethmoid bone; Introduction 39

Perpendicular plate
: : Crista galli
Crista galli Alar process
Slit for process : Ala of crista galli
of dura mater _ L
Anterior ethmoidal .
groove .: — Ethmoidal cells
;: .‘-I f ¥ 4
Cribriform plate - - <

Posterior ethmoidal
groove

Perpendicular plate

Middle concha

Ethmoid bone (superior view) Ethmoid bone (posterior view)



Sphenoid bone

Sphenoidal sinus

Lesser B o dy Superior orbital fissure
ing

Greater wing

Infratemporal crest

Sphenoidal concha
Foramen rotundum

Spine
Pterygoid canal

Pterygoid process Lateral pterygoid plate

Medial pterygoid plate

Pterygoid hamulus



Skull: Norma interior
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Frontal crest
Crista galli - | . _ Foramen cecum

Orbital part (of
frontal bone)

Foramina of
cribriform plate

Frontal bone

Ethmoid bone

Sphenoid bone

Temporal bone

Cribriform plate
(of ethmoid bone)

Parietal bone

Occipital bone

Lesser wing (of sphenoid)

Body of (sphenoid)
Anterior clinoid process



Skull: Norma interior

Frontal bone

Ethmoid bone

Hypophyseal

Sphenoid bone fossa

Temporal bone

Posterior
clinoid
process

Parietal bone

Occipital bone
Groove and

hiatus for
'sser petrosal
nerve

Tegmen tympani

v
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Optic canal

Prechiasmatic sulcus
Tuberculum sellae
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Dorsum sellae

i

Foramen lacerum

Foramen ovale

Trigeminal impression

Groove and hiatus
for greater petrosal nerve

Arcuate eminence

— Middle clinoid process

Foramen rotundum
Superior orbital fissure

Greater wing (of

oA

\

sphenoid)

Opening of
carotid canal

Groove for
middle
meningeal

artery

~ Foramen
spinosum



Skull;: Norma interior

Clivus

Jugular tubercle

Groove for inferior petrosal sinus Internal acoustic meatus

Superior border of petrous

part of temporal bone Jugular foramen

Groove for sigmoid sinus Hypoglossal canal

Groove for transverse sinus
Foramen magnum
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Internal occipital crest "
Internal occipital protuberance



Skull: Norma interior

Frontal sinuses

Cribriform plate =4

Optic canals

J Hypophyseal

Cribriform fRics

lat Hypopyseal fossa P Sl
plate . .
\ Foramen s E: Superior orbital
i - b fissure
Gphe ovale A " : i
groove . X
Carotid .
fargall - Foramen rotundum
&
Foramen :
lacerum e

Internal acoustic
(auditory) meatus

Foramen
magnum

Foramen magnum Jugular foramen



Sku” Norma Basalis Palatine process of maxilla

Horizontal plate of
palatine bone

Zygomatic
bone

Vomer

Sphenoid bone

Temporal bone

Occipital bone




Palatine bones




Vomer bone



Skull: Norma Basalis

Posterior nasal spine Incisive fossa

Hard palate (palatine bone)

Palatomaxilla

; sutyre
Posterior nasal aperture (choanalj Greater palatine foramen

Pyramidal process of palatine bone - a Lesser palatine foramen

Hamulus Body of sphenoid

Zygomatic arch
Vomer Medial plate of pterygoid
process
Pterygoid fossa

Lateral plate of pterygoid

Greater wing process

(of sphenoid bone)

i
|
[
i

- Scaphoid fossa

Tty gt proces

Opening of Foramen lacerum

pterygoid canal
Foramen ovale
Articular tubercle

Mandibular fossa Foramen spinosum

Petrous part of
temporal bone

Groove for auditory tube



Skull: Norma Basalis
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Hard palate (palatine bone)

Alveolar arch

Posterior nasal aperture

) ‘ Greater palatine foramen
Pyramidal pm&%@g%ﬁ)matine bone

Lesser palatine foramen
Body of

Hamulus

Medial plate of
Pterygoid process

Pterygoid fossa

Lateral plate of
Pterygoid process

Greater wing of

sphenoid

Scaphoid fossa

Pterygoid

Opening of
pterygoid canal

Articular tubercle
Mandibular fossa

Foramen

Foramen ovale

Foramen spinosum

Groove for auditory tube Petrous part of

temporal bone



Skull; Norma Basalis/Temporal bone

Opening of

Foramen

pterygoid canal

i " VAL W\ 7\ o 1 ) e Foramen ovale

Foramen spinosum

panic plate

Carotid canal

Stylomastoid foramen

— Squamous part of
temporal bone

Basilar part of

Hypoglossal canal occipital bone

Pharvnaeal tubercle



Articular tubercle
Mandibular fossa

Foramen spinosum

Groove for auditory tube Petrous part of

temporal bone

Styloid process Carotid canal

Jugular foramen Stylomastoid foramen

'\
|—Squamous part of

| temporal bone

Mastoid process

Mastoid notch

Hypoglossal occipital bone

Pharyngeal tubercle

Foramen

In?erior nucHa| |ine

crest

Skull; Norma Basalis/occipital bone 44

protuberance



Hyoid bone

Digastric muscle
[anterior belly]

MMulohyoid
muscle

Hyoglossus muscle Fibrous loop for .
intermediate Hyoid bone

digastric tendon Anterior view



Hyoid bone

greater horns (greater cornua)

lesser horns (lesser cornua)

hyoid

thyrohyoid
membrane

body thyroid cartilage

o i trachea
© Encyclopaedia Britannica, Inc.




Muscles of head & neck



A

Epicranial
aponeurosis

Orbicularis oculi

Occipitofrontalis

Anterior auricular Superior auricular

Frontal belly of
occipitofrontalis

Occipitofrontal

Orbicularns oculi /
is

= ) *
Levator labil e

Masalis

Levator labii superioris
alasque nasi

Occipital —
belly

Trapezius

i :
supanionis Q‘

Zygomaticus minor ’

[ Occipial belly of

Zygomaticus major: ' | occipitofrontalis

Orbicularis oris

D

o labii
inferioris

Mantalis

Posterior auricular
Deprassor anguli oris

Risorius



Facial expression muscles

Epicranial aponeurosis
(Galea aponeurotica)

Occipitofrontalis muscle,
frontal belly

Procerus

Corrugator supercilii

{cut)

Temporal fascia
Orbicularis oculi;
Orbital part .
Palpebral part Palpebral fissure
Nasalis Levator labii superioris
Levator labii superioris (cut)
alaeque nasi
Levator labii
superioris " i

- wikior evator anguli oris
Zygomaticus major
Parotid duct and gland
Risorius Oral fissure
Depressor septi nasi Buccinator
Orbicularis oris Masseter*
Depressor anguli oris
Depressor labii inferioris
Platysma
Mentalis (cut)
* Mot muscles of facial

AYAreasinn



Orbicularis oculi

Corrugator superecilii

Orbital
Orbicularis oculi
Palpebral




Nasalis

Transverse —
part

- Nasalis

Alar part —

Depressor septi nasi




Orbicularis oris

Levator labii superioris alasque nasi
Levator labii superioris

Levator anguli onis

Zygomaticus minor

2 YR aNmeticls maor Buccinator

Risorius

Platysma

Depressor anguli oris

Deprassor labii inferioris Orbicularis oris

Meantalis



Buccinator

Parotid
duct {cut)

Buccinator muscle

FPterygomandibular raphe

Superior pharyngeal
constrictor muscle



Superior temporal line
Inferior tempaoral line

Temporalis

Cut temporal fascia

Temporalis muscle

Coronoid process



Masseter

Deep part

Superficial part

Massetaric arteny
Massetaric nerve

Mandibular notch




Medial Pterygoid

Infratemporal crest Foramen ovale

Foramen spinosum

Petrotympanic fissure

Tensor veli palatini

Levator veli palatini

Deep head
medial pterygoid

Spine of sphenoid

Superficial head
medial pterygoid
Sphenomandibular ligament

Mandibular canal

Lingula




Lateral Pterygoid

Infratemporal crest Upper head of lateral pterygoid

Articular disc

Lower head

lateral pterygoid
Capsule

Superficial head
medial pterygoid

Sphenomandibular ligament

Deep head
medial pterygoid




Muscles of Neck; Sternocleidomastoid

Sternocleidomastoid muscle

Splenius capitus muscle

Lavator scapulae muscle

. Posterior scalans muscle
Anterior scalena muscla

Middle scalena muscla
Trapazius muscle

Clavicla
Acromion

Inferior belly of omohyoid muscle



Sternocleidomastoid




Suprahyoid muscles

Mylohyoid muscle

Styloid process Mastoid process

Stylohyoid muscle

Posterior belly of
digastric muscle

Hyoid bone

Posterior belly of

Anterior belly of : :
digastric muscle

digastric muscle Geniohyoid muscle

Mylohyoid muscle Anterior belly of  Stylohyoid muscle

digastric muscle



Infrahyoid M.

Internal jugular vein

Hyoid bone
Thyrohyoid muscle
Thyroid cartilage Commen carotid artery
Omohyoid muscle

Cricoid cartilage Sternothyroid muscle

Stemohyoid muscle




Splenius muscle

Ligamentum nuchae

Splenius capitis

Levator scapulae

Splenius cervicis




