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Superior sagittal sinus
occupies the attached convex margin of flax cerebri
it becomes the right transverse venous sinus
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et there is venous communication between the nasal
mucosa and superior sagittal sinus via emissanary vein that goes through the foramen cecum

which lies infront of crita gali
Straight sinus:
it becomes the left transverse sinus
receives greater cerebral vein
Transverse sinus: becomes sigmoidal sinus
superior +inferior ophthalmic veins: drain into the cavernous sinus
cavernous sinus : drain into superior +inferior petrosal sinuses
superior petrosal : drain into the transverse sinus
inferior petrosal vein : drain into the internal jugular vein
Note: the sigmoid sinus is posteriomedial to the mastoid, so ear infection may lead to sinus
thromophlebitic, otitic hydrops
Venous drainage and connection:
Inferior orbital vein has several connections
1- drain with the superior ophthalmic vein through the superior orbital fissure into the

cavernous sinus

o



send branch to pterygoid plexus through the inferior
orbital fissure

3- communicates with the facial vein

cavernous sinus has connection with pterygoid plexus by emissanary vein via foramen ovale
Pterygoid plexus drain through 2 maxillary veins

Superficial temporal vein + maxillary veins= retromandibular vein

Retromandibular vein + posterior auricular vein= external jugular

Supraorbital + subratrochlear vein= angular facial vein

e

wudor & deep focial veins
jugular vein

Facial vein drain into internal

Cavernous sinus Syndrome




Cavernous sinus:

Lies along the body of the sphenoid bone

Contains internal carotid artery + abducent VI nerve pass through middle of the sinus (related to the
lateral wall of ICA ) + venous channels

Wall of the cavernous sinus:
Lateral wall: Ill,1V, Va, vb
Floor: greater wings of the sphenoid bone
Medial wall: sella turcica, pituitary, sphenoid sinus

® Draining into it: Superior/inferior ophthalmic weins, inter-
cavernous sinuses, sphenoparietal sinuses,
superficial middle cerebral vein
* Draining out of it: Superior/inferior petrosal sinuses, emissary
I m
i et 4 i Anterior wall:
ophthalmic vein, medial end of the superior ophthalmic fissure

Posterior wall: petrosal veins +emissary vein to the pterygoid plexus

Cavernous sinus receives drainage from the
1. Upper lip
2. Nose
3. Paranasal sinus
4. Nasopharynx
5. Orbits
Drains by 3 veins:
1. Superior petrosal
2. Inferior petrosal then into the Internal jugular vein
3. Emissary veins to pterygoid plexus
Cavernous sinus syndrome result from the thrombosis

The most common cause is ethmoiditis



The most common microorganism: coagulase +ve staph aureus

80 % fatal

Nerves that are involved: II, lll,IV,V1

The ophthalmic vein & artery are also involved

Symptoms:

Fever

Venous congestion of lid ,retina, conjunctiva

Exophthalmus

Photophobia

Ophthalmoplegia
en Location Nerve Artery Vein
en cecum In front of crista gali Emissimnary vein
sists allow skin- l;etween t.he In 0se
communication) sup sagittal vein
'orm plate Ethmoid bone Olfactory nerve |
canal Curvilinear portion Optic nerve Il Ophthalmic artery

of the lesser wing
ior orbital fissure | Between the Nerve II1,IV,VI Orbital branch of | Superior

greater & lesser
wings

Medially lies the
sphenoid body

Ophthalmic division
of trigeminal nerve
(V1)

middle

Meningeal a
Recurrent branch
of lacrimal artery

Ophthalmic vein
Superior orbital
vein

or orbital fissure

Between the
greater wings &
orbital surface of
the maxilla &
orbital process of
the palatine bone

Infraorbital nerve
Zygomatic nerve
Small branches
from
sphenopalatine
ganglion to the
lacrimal gland

Infra-orbital vessels

Branch of inferior
Ophthalmic vein
that drain into
pterygoid plexus

rbital foramen

Terminal branch of
V2

ien rotundum

Greater wing of
sphenoid

Maxillary division of
trigeminal nerve (V2)

1en ovale

Greater wing of
sphenoid

Mandibular division
of Trigeminal nerve
(v3)

Lesser petrosal
nerve (1X)

otic ganglion: is situated
directly under the
foramen in
pterygoplatine fossa, but
is also transmitted
through the foramen
ovale

Accessory
Meningeal artery

Emissary veins :
from the cavernous
sinus to the
pterygoid plexus

len spinosum

Greater wings of
sphenoid

Menigeal branch of
Mandibular division

Middle Meningeal
artery

middle
meningeal vein




 canal Greater wings of (V3)
sphenoid
len lacerum Between greater Internal carotid
wings of Sphenoid artery
bone
Petrus tip basilar
part of occipital
bone
al acoustic Petrous part of Facial nerve Labyrinthine artery
S temporal bone Vestibulochochlear
N
ar foramen Between the X, XX Meningeal artery Inferior &
occipital & temporal transverse
bone petrosal vein
Jugular vein
Jlossal canal Entrance: Medial Hypoglossal nerve Meningeal artery
aspect of the
occipital bone
Exist: lateral to
occipital condyle
len magnum Occipital & Spinal root of
sphenoid bone Accessory nerve
opalatine Sphenoplatine
en artery

Emissary vein

Mandibular nerve

Accessory meningeal a.
Lesser petrosal n.

Middle meningeal artery

Meningeal br. of
mandibular nerve

Emissary
sphenoidal
foramen

Spine of Foramen ovale
sphenoid

Canalis innominatus

Foramen spinosum
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Orifice of carotid canal —— :
Depression for semilunar ganglion

Tnternal goowstic meatus

S for dure sater
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Hypoglossel ewnel

Adqrecedieetuy vestibuli—

Condiloid foramen

Foramen
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Isolated sphenoid bone seen |
from behind.

FO - foramen ovale

0C - optic canal

SOF - superior orbital fissure
PTC - pterygopalatine canal

[Anterior and p&'é’ienur"
ethmoidal foramina

| Supra-orbital notch |

Wings of x z T —.l
sphenoid |

Superior Masal bone
(fo middle |~
cranial fossa)
f‘:*""b'ta' y Posterior lacrimal
Issures | [ crest on lacrimal
[ Infarior bone
. b .
I {to gll:ﬁgﬂ = Lacrimal fossa
| P between these two
[ fossa) | Groove| s
i | Anterior lacrimal
Infra-ariital crest an frantal
o process of maxilla
Foramen :

» Orbital process
of palatine bone

¢ Optic canal
_ . _infra orbital fissure nerve content
Note: Foramen rotundum: pterygoid fossa: inferior orbital fissure
V2 goes through foramen rotundum
Terminal branch of V2 ( infra-orbital branch ) goes through the infra-orbital foramen

Note: in 40% an emissary venous sphenoid foramen is found, related to foramen ovale

note: the lesser superficial petrosal nerve sometimes passes through a special canal (canaliculus
innominatus of Arnold), situated medial to the foramen spinosum)

The contents of this foramen neatly form the mnemonic 'OVALE' (otic ganglion, Vs, accessory
meningeal artery, lesser petrosal nerve, emissary veins)_



Skull Bones
Lateral View

Frontal bone Parietal bone

Greater wing
Occipital bone

sphnoid bone

Lambdoid Suture

Sqguamous part
of temporal bone

Body of mandible

Pterion is the point where all of the following bones meet:

1. Frontal bone
2. Parietal bone
3. Greater wings of the sphenoid bone

4. Squamous part of the temporal bone

Related ophthalmology




Anterior and posterior

ethmoidal foramina i Supra-orbital notch
Greater /
wWings of ot
sphenaid O I, — i
Lesser e B,
< ., T "-""_' =
SOpeEE -\ Masal bone
(to middle - '
cranial fussa]}(; il
- G - I = 3 I L e
rbita : : Posterior lacrimal
fissures _; = Maxillal crest on lacrimal
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i " 3
(to pterygo- g i I Lacrimal fossa
palatine between thase two
fossa) Groove
Anterior lacrimal
Infra-orizital crast on frontal
process of maxilla
Faramen
# Orbital process
of palatine bone
4 Oplic canal
Lassar wing of sphamoic IEI

Frontal bone
Optie: canal
Ethimoidal foramina

Suwuperior aorkital fissure

Ereatar weng
of sphanoid

Zygomatic bona Lacrimal bone

Infercd ortital fissure

Palatiree BaOne
Maxilla

Roof: orbital process of the frontal bone; Lesser wing of sphenoid

Medial wall: orbital process of Maxillary bone; Lacrimal bone; Lamina papyracea; Sphenoid bone to
optic nerve foramen (lesser wing)

floor: orbital plate of maxillary bone (main component); orbital surface of zygoma; orbital process
of the palatine bone

= lateral wall : zygoma; greater wings

Communications:

Middle cranial fossa via: optic canal + superior orbital fissure
Pterygopalatine fossa & infratemporal fossa via infraorbital fissure
Nose via nasolacrimal duct

Eye movements:
Lateral rectus: lateral

o



Medial rectus: medial

Superior rectus: upper medial
Inferior rectus:  lower medial
Superior oblique: outer inferior
Inferior oblique: outer superior

in oblique muscles :thyoitrf"senion is medial + opposite direction
All muscles are innervated by the Il N (oculomotor) except
superior oblique: IV trochlear
lateral rectus: VI abducent Nerve
Superior division of the occulomotor nerve innervates:
superior rectus
levator palpebrae superioris muscle
Inferior division of the occulomotor nerve innervates:
inferior oblique muscle
inferior rectus
medial rectus
Note:
division of the superior cervical sympathetic nerve fibers result in ptosis due to paralysis of
levator palpebrae superioris muscle
Optic nerve tubercle: bony protuberance on the medial surface of the optic foramen
Superior orbital fissure: Leads to middle cranial fossa
Inferior orbltal flssure Leads to the infra-temporal fossa , pterygopalatine fossa

Parasympathetic
cnnn:cfron from

c to
l‘-:lcrlmnl gland

Masociliary n {(Wa)

passes ocut of the

|Ir|rf-rior- ophthalmic ;‘.’:; b
Posterior ethmoidal

Anterior ethmoidal
Infratroechlear

Levator palpebrae
superioris

Superior division of
oculomotoer n (ILIL)

Masociliary n (Wa) |

Inferior division of
oculomotor n (IXIL)

The following structures lie outside the muscle core:
lacrimal nerve (V1)
frontal nerve(V1)
trochlear nerve(1V)
ophlamic vein
see tendon of zinn
lacrimal system:
made of:
1. lacrimal gland
Located in the anterio-lateral aspect of the orbit in a fossa in the zygomatic process of the
frontal bone
Separated into 2 parts by the lateral tendon of levator palpebrae superioris




Note:
The name of the fleshy pink mound of tissue which is located at the medial canthus is called:
Lacrimal }arbuncle

Mainly serous secretions

lacrimal canaliculus (superior+inferior)
Has vertical part 2mm long
Has horizontal part 8mm long

— W E:Ealld
common canaliculus
of variable length (3-5mm)
Common canaliculus angled forwards before entering the posterior-lateral aspect of the
lacrimal sac.

Superior +inferior canaliculi join into common canaliculi

lacrimal sac
12 mm long
Lacrimal bone
Ethmoidal pr.
Lacrimal pr. (of inf. nasal concha)
of inf. nasal FPalatine bone
concha
Maxilla
C Maxillary process
(of inf. nasal concha)
Inf. nasal concha
H {rmain rt
lacrimal duct part

Runs within lacrimal bony canal which is made of:
Anterio-Medially : maxilla
Posterio-Laterally : Lacrimal bone, Lacrimal process of the inferior turbinate
17 mm long
continues in an inferior direction with for 12 mm before entering the nose
Empty into the inferior meatus just anterior to its highest point (junction of the anterior
and middle third) 10-15 mm behind the anterior end of the inferior turbinate and 16 mm
above the floor of the nasal cavity high in the inferior meatus.
It is guarded at this point by Hasner's valve.
Distance between the nasolacrimal duct & the ostium of the maxillary sinus is 3-6 mm

Distances of important structures from anterior lacrimal
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 Ostium of
maxillary sinus

What is the average volume of the orbit? 30 cm..
What is the average depth of the orbit? 40-50 mm.
O What are the layers of the eyelid from superficial to deep?
Skin, subcutaneous tissue, voluntary muscle, orbital septum, tarsal plate, smooth muscle, and conjunctiva.
O What is unique about the anatomy of the Asian eyelid?
Levator muscle lacks attachment to the pretarsal skin, resulting in an absent pretarsal fold.
O What structure divides the lacrimal gland into two lobes? Levator aponeurosis.
O What provides static support to the lower lid?
Tarsal plate and its associated medial and lateral canthal tendons.
O What provides dynamic support to the lower lid?
Adhesion of the pretarsal portion of the orbicularis to the tarsal plate.

O What structure in the lower Ud is analogous to the levator aponeurosis of the upper lid?
Capsulopalpebral fascia.

O What are the lower eyelid retractors?
Capsulopalpebral fascia and the inferior tarsal muscle.
O What lines the posterior surface of the eyelid? Palpebral conjunctiva.
What creates the gray line in the lid margin?
The muscle of Riolan.
O What does the gray line divide? The anterior and posterior
lamella.
O What structures make up the anterior lamella of the lid?
Pretarsal orbicularis oculi muscle and the eyelid skin.
O What structures make up the posterior lamella of the lid?
Conjunctiva and the tarsal plate.
O Periosteum and periorbita meet at the orbital margin and continue into the eyelids as what? , Orbital septum.
O What is the origin of the superior tarsal muscle (of Muller)?
Deep side of the levator palpebrae superioris.
O What structure forms the medial canthal tendon?
The superficial head bf the pEctarsal fibers of the orbicularis oculi muscle.
O What are the three limbs of the medial canthal tendon? i
Anterior, superior, and posterior limbs. "+"*s;
O Which of these covers the lacrimal fossa? Superior limb.
O What is WhitnalTs tubercle?
Insertion site of the lateral canthal tendon.
O Which part of the lacrimal system is most vulnerable to injury?
The inferior canaliculus near the medial canthal tendon.
O Where are the anterior and posterior ethmoid arteries and optic canal in relation to the anterior lacrimal crest?

24-12-6 rule: Anterior ethmoid artery is approximately 24 mm posterior to the lacrimal crest; the posterior ethmoid artery is 12

mm posterior to the anterior ethmoid artery; the optic canal is 6 mm posterior to the posterior ethmoid artery.
What does the medial epicanthal fold cover?

Lacrimal lake.
What is the fiinctiori of the deep head of the orbicularis oculi?

Inserts on the posterior lacrimal crest and provides structural support to the lid.
O What happens with disruption of the deep head?

Lateral and anterior displacement of the medial canthal angle.
O Where does the lateral canthal tendon insert?

Orbital tubercle located 5 mm posterior to the lateral orbital rim.



O What glands are contained within the tarsal plates? Tarsal glands (Meibomian)

Heterotropia.

Anatomy of the skull base & infratempora

| fossa
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Definition of skull base: The floor of the cranial cavity

Overall topography of the skull base:
Anatomically, the Inferior aspect of the skull base is bounded:




Anteriorly: upper incisor teeth
Posteriorly: superior nuchal line of the occipital bone
Laterally: by the remaining upper teeth, zygomatic arch and the mastoid process
Anterior skull base:
Anatomically:
part of the maxillofacial structure
laying at a lower level than the rest of the skull base
formed by: hard palate + alveolar process
Surgically:
Formed by
o orbital part of the frontal bone
o cribriform plate of the ethmoid bone
Provides the roof for orbit + ethmoid air system (sinuses)

Surgical components of the anterior skull base :

1- orbital part of the frontal bone:
The inferior surface of the orbital plate of the frontal bone extends from the supra-orbital
rim anteriorly to its articulation with the lesser wing posteriorly
the lateral part of the inferior surface of the frontal bone forms the orbital plate,
demarcating the bony limit of the orbital plate superiorly
The Medial part of the inferior surface of the frontal bone articulates with the nasal bone,
nasal process of maxillary bone, lacrimal bone, ethmoidal bone

1- ethmoid bone:
Components:
- perpendicular plate

o Upper part forms crista gali; Lower part forms part of posterior aspect of the nasal
septum

- cribriform plate:

gl
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LA Lies on either side of the crista gali; Transmits the
olphactory nerves; Forms the roof of nasal cavity

- the paired labyrinths:
o Thin walled structure containing numerous air cells
o Forms part of: Orbital plate (lamina papyracea); Lateral nasal wall
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1- The anterior & posterior ethmoidal arteries pass through anterior & posterior ethmoidal foramen at the
frontoethmoidal suture over the medial wall of the orbit

0 24 & 36 mm posterior to the lacrimal crest

1- Sphenopalatine process:

o The processes of the superior border of the palatine bone are separated by the
sphenopalatine notch, which is converted into the sphenopalatine foramen by the under
surface of the body of the sphenoid.

o leads from the pterygopalatine fossa into the posterior part of the superior meatus of the nose

o located 18mm from the horizontal plate of palatine bone,13mm from the inferior turbinate

O=
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Surgical approaches via anterior cranial fossa can be used to reach

Superior nasal cavity
Cribriform plate
Ethmoidal sinuses
Frontal sinuses
Sphenoid sinus

Pituitary fossa
Basisphenoid

Frontal lobes of the brain
Orbits

Optic cavity

Posterior skull base

o



Ihghest
sutghal line =

;_ N Tubereies jr' &
| Alar Lg{_ 8
AN o0

Conslriclor pharyngis
superior

= Made of the Inferior surface of the occipital bone
The occipital bone encloses the foramen magnum through which the cranial cavity

communicates with the vertebral canal
Occipital bone parts:
squamous part; broad curved plate posterior & superior to the foramen magnum
foramen magnum
lateral part: from which occipital condyle arise
basioccipit: thick square piece ant to the foramen magnum
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Lateral/middle skull Base

The name reflects the direction of the surgical approaches to this area, however a number of
structures in the midline anterior to foramen magnum can be approached via anterior/
anteriolateral approach
Bounded:
Anteriorly: anterior border of sphenoid bone + zygomatic arch
Posteriorly: occipital bone
Components are the undersurface of:

1- Sphenoid bone

Components of sphenoid bone that contributes to the skull base:
1. Greater wings:
o Medially the greater wing is wedge with the petrous bone
o perforated by:
Anteriorly: Foramen ovale
Posteriorly: Foramen spinosum
o Articulates with the squamous part of temporal bone to form the roof of the
infratemporal fossa
Anteriorly this infratemporal surface ends with inferior orbital fissure behind the maxilla
o the greater wing end:
& 9nald ll'(ﬂg
o Spleny
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nteriorly: pterygoid plate
Posteriorly: spine of sphenoid (which is an’important surgical land mark)
o Occasionally 2 smaller foramina also exist:
Foramen of Vesalius (medial to foramen ovale)
Foramen innominate (posterior to foramen ovale)
1. Medial pterygoid plate:
Projects back from the lateral wall of choanal opening where it articulates with the
vertical plate of the palatine bone
Ends:
Inferiorly: pterygoid hamlus
Superiorly: pterygoid tubercle which projects to foramen lacerum
Superior to this pterygoid tubercle lies the pterygoid canal
Halfway up the posterior surface of the medial pterygoid plate is a spur

it _ Spur: ridge which runs upward and laterally
toward the opening of the bony auditory tube enclosing the concave scaphoid

fossa lateral to the pterygoid tubercle
1. Lateral pterygoid plate:
Extends back & laterally into infratemporal fossa.
The plate gives attachment to the pterygoid muscles
1- Temporal Bone:




Consists of 4 parts that ossify separately and later fuse
1. Squamous part:
Contributes to the articular area to the skull base, but most of it is in the infratemporal
fossa on the side of the skull
Contains:
glenoid fossa
Articular tubercle (eminentia articularis) joined laterally to the zygomatic process
This area lies almost totally in the temporomandibular joint with only small triangular
part anterlor to the joint forming part of the infratemporal fossa

j - Lterygoid hamulus

Seaphoid fossa
Spine of sphenaid

Foramen lacerum

Downturned edge of fegmen
tympani, separating pelro-
Fympanic from pelrosquam-
ous fissure

Carolid canal

\tﬁmrf provess

\ y.ilt - Petromastoid part:
PrOJects forward and medially at 45 degree

Wedge between basiocipit and the greater wings of the sphenoid
At the apex of the wedge of the 3 bones do not quite meet, leaving foramen lacerum
which is closed by dense fibrocartilage and transmit only minute blood vessels.

1. Tympanic plate:
Lies below the squamous and petrous bone
Lateral to the carotid canal and jugular foramen
Rolled like a tube open at the top
Laterally:
Forms the bony part of the external auditory canal
Contributes to formation of 2 fissures

£ squamotympanic fissure: tympanic plate
Articulates anterlorly with squamous bone of the glenoid fossa

The medial part of the squamotympanic fissure is divided by a thin flag of
petrous bone (the projecting margin of the tegmen tympani)
So creating:
o petrosquamous fissure anteriolry
o Petrotympanic fissure posteriorly
1- Tympanomastoid fissure: tympanic plate articulating posteriorly with mastoid
process
Medially: Forms the floor of hypotympanum
1. Styloid process:



Optie foramen
Chiasmatic groove ——-F
Tubereulum, sellae
ertor clingid process——
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Foramen lacerum
fice of carotid eanal —
semilunar ganglion

ternal aeoustic meatug
Stit for dura inater
superior petrosul sinuny ———
Jugular foramen
Hypoglossal canal ——————
vestibuli

Condti foramen————— Bl ﬂ’Located Lateral to the jugular foramen and tucked in
close behind the tympanlc bone of varlable length

Tympanic part of 1
tmpTﬂu

Behind its base lies the stylomastoid foramen
Further posterlorly the mastoid bone is indented medially by the digastrics notch, medial

to which lie the groove for occipital artery
Subdivisions of the the lateral skull base:

The lateral skull base subdivisions correspond to compartments that underneath (it forms the roof of the
following structures) : Pharyngeal, Tubal, Neurovascular, Auditory, Articular, Infratemporal fossa

1-Pharyngea| Area:

It is the roof of the asopharynx

Indratemporl "55

graater wir ;f \-
sphanoid narn

Zygomatie process . i
i

Foramen lacerum ~
e
Arilcuiar iwberle -~

Mendibule fossa —~o

Sping of aphencid ==
bexie L.,

Sy process =~ BR0L ool mS|tuated centrally in the skull base
Boundaries of the pharyngeal area are formed by the line of attachment of the pharyngeal

wall
The pharyngeal wall is made of pharyngobasilar fascia (because the pharyngeal constrictor
muscles do not extend to the skull base but are attached to it by pharyngobasilar fascia)

2- Tubal Area:

Lies lateral to pharyngeal area

Comprises the region occupied by the Eustachian Tube

Anteriorly it includes Scaphoid fossa

Scaphoid fossa:
Located at the base of medial pterygoid plate
Slit between the petrous bone & The greater wing of the sphenoid bone
The cartilaginous Eustachian tube runs posteriolaterally in this fossa until it reaches
the bony Eustachian tube anterior to the carotid canal

3-Neurovascular Area:

Located posterior to the tubal area, containing the:

o



1. Carotid sheath
2. Styloid apparatus

Tubal area Pharyngeal area

Carotid sheath Retropharyngeal area

3. Facial Nerve

|CAROTID SHEATH |

2 @

|Posterior| |Anterior|
* It fuses with pretracheal fascia @
and the investing fascia under
sternocleidomastoid Sheath is thinnest

OVEr VEin
* The ansa cervicalis is in the carotid
sheath over the internal jugular vein

* Escaping from the upper sheath are:
glossopharyngeal (IX), superior laryngeal

branch of vagus (X), spinal root of
accessory (XI) and hypoglossal (XII) nerves

1-  Carotid Sheath:
It is part of the Deep cervical fascia
Not a membranous fascia, It is a dense network of areolar tissue
Located :
1. posterior to the tubal area
2. lateral to the retropharyngeal area
3. deep to the sternoclenomastoid
4. atthe level of the oropharynx
Upper Border: skull base around the carotid foramen
Lower Border: downwards as far as the aortic arch.
Contents: carotid artery (common, internal, external), 1X, X, XI, XIl, anas cervicalis

Tubal area Pharyngeal area

Carotid sheath Retropharyngeal area

It is virtually absent over the internal jugular vein, so it is able to expand greatly during

periods of increased blood flow
The carotid artery lies medial to the internal jugular vein, and the vagus nerve is situated

posteriorly between the two vessels

Parapharyngeal SPACS  IThe carotid sheath, together with the pretracheal fascia
is firmly attached anteriorly to the deep surface of the SCM
Posteriorly it is not attached to the prevertebral fascia, but it is free to slide over it
This means abscess tracing laterally from the parapharyngeal absces s passes behind the
sheath & the sternoclenomastoid, to point in the posterior triangle.



The Internal carotid artery:
Pass vertically upwards from the carotid bifurcation in the neck to enter the carotid

foramen
\ Tympanic

£~ 2 ———Stylomastoid Foramen
% ‘@\'"‘“ Mastoid Process

Digastric Groove

Zanaliculus

mpanic Canaliculus /
in Petrosal Fossula
It has no branches, but carries with it the carotid
plexus of the sympathetlc nerves from the superior cervical ganglion

Nerve Supply Of The carotid Artery: Glossopharyngeal Nerve

Jugular Foramen: is divided by 2 transverse septa of fibrous dura (which may
ossify) into 3 compartments.

Anterior Middle Posterior
compartment compartment compartment
Glossopharyngeal Vagus Nerve Internal Jugular
Inferior Petrosal Accessory Nerve | vein

sinus

Internal jugular vein :
formed when The Inferlor petrosal sinus Join the Sigmoid sinus.

At Its origin, it is dilated, and this dilatation is called the superior bulb .
It is located posterior to the internal carotid artery on the lateral mass of atlas

As it descends, it passes across on to the lateral side of the internal carotid artery,
receiving pharyngeal venous plexus

It is crossed on its lateral side by accessory nerve
On the lateral side of the Vein Lie the deep Cervical Lymph node
Glossopharyngeal Nerve:

Lies between the internal & external carotid artery ( lateral to the internal & medial to the
external)

Lies lateral to the Inferior Petrosal Sinus

Then it gently curves forward around the lateral side of the stylopharyngeus, medial to
the tongue.



Vagus Nerve:
Emerges from its superior ganglion in the middle compartment of Jugular
foramen

Just below the skull base, it is dilated into its inferior ganglion, where it
receives a connection from the accessory nerve carrying fibers from nucleus
ambigus

descends between the jugular vein & the internal and common carotid
arteries

Accessory Nerve:
Lies lateral to the Vagus Nerve
Runs in the back of the carotid sheath between the carotid artery & Jugular
vein
Immediately curves away posteriorly across the lateral surface of the
Internal Jugular

Medial to the Styloid Process & posterior to belly of the digastric muscle

Giving a branch to sternoclenomastoid before
piercing the muscle to gain the posterior triangle

Hypoglossal Nerve:

superficial to the great vessels, winds around the origin of the occipital
artery. The maxillary artery disappears deep to the neck of the mandible

Cervical sympathetic Trunk:
Lies behind the carotid sheath
Medial to the vagus nerve

Ends superiorly at the superior cervical ganglion



| \ €1 fibres fo
4 W W~lceniohyold &
I Y |thyrohyoid
i g Internal & external
3 URUP |branches of superior
Vagqus 1 laryngeal branch of vagus
B L
Branches of
ansa cervicalls

The deep petrosal nerve arises from this
ganglion & passes superiorly to join the greater petrosal nerve to form the

vidian nerve
Styloglossus Stylohyoid Stylopharyngeus
Origin The front of the Styloid process + Back of the base of the medial aspect of the
upper part of the Stylohyoid ligament | Styloid process base of the Styloid
process
Direction Slopes downward & forward Downward & forward Down ward
Insertion The sides of the tongue Inserted into the base of the | The thyroid cartilage
greater cornu of the hyoid and side walls of the
bone* pharynx
Innervatio | Hypoglossus Nerve Facial Nerve Glossopharyngeal
n Nerve
Action Retract the tongue Retracts + elevate the tongue | Elevates the pharynx
& hyoid bone & the larynx
Relation Crosses lateral to the internal carotid | Passes lateral to the external | Lateral to the internal
Anterior & Medial to the lingual nerve | carotid artery carotid artery

1-  Styloid apparatus:

Stylohyoid Ligament:
Arise from the Styloid process

Passes downward and forward

Attached to the lesser Cornu of the Hyoid Bone

Land mark for the main trunk of the Facial Nerve

which is located superior & lateral to it
Stylomandibular Ligament:

Not a distinct structure

It is a condensation of the deep layer of the parotid fascia between the base of the
Styloid process & the angle of the mandible

Styloid muscles:

Note: Stylohyoid ligament attaches to the lesser cornu of the hyoid

Muscle: attaches to the greater cornu of the hyoid bone

External Carotid artery relation to the styloid muscles:

It is medial to the Stylohyoid muscle & digastric muscle

o



Lateral to the styloglossal & stylopharyngeus in its way to enter the parotid gland
Retromandibular vein is superficial to all elements of Styloid apperatus

1- Facial Nerve:
Emerges from the Stylomastoid foramen along with the Stylomastoid artery

The Immediate branches of the Facial Nerve after it emerges from the Stylomastoid
foramen are:

1- posterior auricular nerve : supplies the occipital belly of the occipitofrontalis muscle

2- muscular branch: supplies the posterior belly of the digastric & Stylohyoid muscles

it then swings forward into the parotid gland dividing into upper & lower divisions which
then divide further within the substance of the gland

4- Auditory Area:
it is made of steeply sloping surface of the tympanic bone

small area anteriolateral to the neurovascular area
at the anteriomedial edge of the area lies the petrotympanic fissure of Glaser
the petrotympanic fissure transmits:

1. Chordi tympani Nerve

2. Anterior tympanic artery (branch of the maxillary artery)

3. Anterior tympanic vein that drains into the pterygoid plexus

AN ) Chordi tympani on its existing from the petrotympanic
fissure travels in a groove in the spine of the sphenoid bone and joins the lingual nerve 2 cm

below the skull

5- Articular Area:
Immediately in front of the auditory area

It is the surface on which the head of the mandible articulates (by way of intervening
fibrocartilaginous disc)

The joint capsule attaches to the border of articular area:
1. Anteriorly: articular eminence (articular tubercle)
2. Posteriorly: squamotympanic fissure

3. Lateral + medial: borders of the mandibular fossa

6-Infratemporal Fossa:

lies below the middle cranial fossa

o



Between the lateral walls of the pharynx & the ramus of the mandible

Borders:

Anteriorly: posterior wall of maxilla with the inferior orbital fissure + pterygomandibular

fissure

Posteriorly: carotid sheath & styloid apparatus

MEDLAL WALL
« Tensor veli palatini
» Levator veli palatini
" _| « Superior constricto
| - (| Lateral pterygoid

ROOF

* Infratemporal
crest (greater
wing of sphenoid)

n:rjqunmoq.lls o~ 7\ plate
empora ‘—_:E i |« Prerygomaxilla
rﬁ: e __:'J"”' o fissure i
(S 5 G, | *Maxilla
S LVP TVR " 1% Maxilla
POSTERIOR WALL | =175
'Carotid sheath | | A
ANTERIOR WALL

* Posterior maxilla
* Inferior orbital fissure

constrictor

fascia

Laterally: mandible

Medially: medial pterygoid muscle & interpterygoid

Roof: Greater wing of the sphenoid with a small triangular contribution posteriorly from

the squamous temporal bone (the roof contains foramen ovale & spinosum)

Floor: no anatomical floor, but opens inferiorly to the Neck & superior mediastinum

Contents of the Infratemporal Fossa:
A-muscles:

Lateral pterygoid muscle

Medial pterygoid muscle

Origin 2 heads: 1-Medial surface of the lateral pterygoid plate
1-Upper head : the Infratemporal surface Fossa between 2 plates
of the greater wing 2-Small slip joins from the tuberosity of the
2-Lower head : lateral surface of the lateral | maxilla & tubercle of the palatine bone
pterygoid plate

Insertion The 2 heads converge posteriorly into a It passes laterally, inferiorly & posteriorly at 45 to
tendon: be inserted into the medial surface Angle of the
1. Neck of the mandible mandible
2. Intra-articular disc
3. Capsule

Action Opening the mouth by pulling the condyle | Close the mouth and move the mandible
forward into the articular tubercle towards the opposite side in chewing

Innervation | Lateral pterygoid N: Mandibular branch of | Medial pterygoid nerve

the trigeminal Nerve

Both medial & lateral pterygoid originates from lateral pterygoid plate but from different surfaces.




Articular emenince (The "hump" in the bone 3

The lateral
Pterygoid

Muscle
The muscle that

protrudes the
fower jaw

Condyle

(The pivot in the
Jjoint around
Which the lower
Jjaw swings}

Tuberenlum articulare

2L pterygoideus externus

M. pterygoidens internus

Raplie ptorggomandibularis
Ductus parotidens (abgeschnitten)
. buceinator

Avrticular disc (the Meniscus)

lenoid Fossa (The sccket)

in red

Retrodiscal pad (Fiberous "shock absorber)

External Auditary Meatus
{The "ear hole™)

Styloid Process
{Attachment for some of the
Muscles in the neck}

Tars basilaris
oss. oeelpitnlis
(durchgesizt)

Vomer

Fossa prerygoides

==
Cavum nash =

Palatum durum

Hamulus prerygoideus

M. pterygoideus internus

Corpus mandibulae

s tomy
(durchg

Arcus svgomaticus

Troc. coudyleideus

mandibulae

prerygoidens externus

M. masseter

Lamus mandibulac




Middla manigaal artary

Mandibular nerve and spdic ganglion
Joint capaule

Auriculotemporal nerve

Inferior alveclar narve
Maxillary artery

{internal maxillary)

Sphenomadibular ligament
Stylemandibular igamant

Mylohyoid nerve

Medial Aspect

Infratemporal Region

Infraorbital

Posterior superior alveolar
Anterior deep temporal
Pterygoid

Posterior deep temporal

Middle meningeal \ G

Anterior tympanic —*

Accessory meningeal
Masseteric
Pterygoid

Inferior alveolar

Buccal

1-Maxillary artery:

The external carotid artery has 2 terminal
branches:

1. Internal maxillary artery

At Tncisor
branch

b- Blood vessels:

It passes forward either lateral or medial to the pterygoid muscles
If it takes the medial course, the artery then turns laterally again to emerge between the 2 heads

of the muscle

It leaves the Infratemporal fossa through the Pterygomaxillary fissure to enter the

Pterygopalatine fossa

3 divisions by the lateral pterygoid muscle v

The maxillary artery enters the Infratemporal
fossa between the sphenomandibular* ligament &

the neck of mandible

*Sphenomandibular ligament: extends from the sphenoid
spine to the angle of the mandible




MAXILLARY ARTERY

In infratemporal fossa, either within or lateral
to the superficial head of lateral prerygoid muscle.
This muscle is shown below

Middle meningeal a
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A v meeningeal & fissure
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INTO BOMNE BRAMCHES TO 5/6 BRAMNCHES
SOFT TISSUE WITH MNERVES

Note the roof is made of the greater wings of
the sphenoid bone which contains foramen ovale through which pass the mandibular branch of trigeminal
nerve + accessory artery branch of maxillary artery

So maxillary artery + mandibular division are content of infratemporal fossa
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The 17 part of the maxillary artery gives off 5 branches to bones: (See the above diagram 4 foramen)
Deep auricular: supply the external auditory canal
Anterior tympanic: supply the middle ear cavity
Inferior alveolar artery: passes down to join the inferior alveolar nerve to enter the Mandibular
foramen

The 2™ part of the maxillary artery gives off 5 branches to the soft tissue:
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Temporalis muscle
Lateral & medial pterygoid muscles

Long buccal nerve & lingual nerves
Masseterlc supply masseter muscles
The 3" part of the artery divides in the Pterygopalatine fossa

b- Blood vessels:
2-pterygoid plexus & 3-maxillary vein:
Lie within & on the lateral surface of the lateral pterygoid muscle

Receives tributaries corresponding to the branches of the maxillary artery

The plexus drains into 2 short, large maxillary veins which pass horizontally backwards deep
to the neck of the mandible to join the superficial temporal vein & form the retromandibular
vein

Pterygoid plexus has 3 communicating veins:
1. Inferior ophthalmic vein via inferior orbital fissure

2. Connecting vein directed vertically down from the cavernous sinus via foramen ovale
or when present, foramen Vesalius

3. Deep facial vein runs forward beneath the zygoma to join the anterior facial vein

Supra-orbital vein

Superior
ophthalmic

To cavernous

AR
iy i
o @smus
AN k2

Infra-orbital vein { Inferior

ophthalmic

Angular vein vein

To pterygoid

resven venous plexus There are NO VALVES in these veins or the
pIexus and blood can flow in several directions depending on pressure conditions. The

clinical significance of this, then, is that bacteria from an infection of dental/oral origin or
danger area of the face can be carried from the infratemporal fossa to the cavernous sinus.

3-Mandibular Nerve:




foramen ovale

The main trunk gives off:

Mandibular nerve passes through

sensory nervus spinosum (which reenters the middle fossa through foramen

spinosum)

2. motor nerves to medial pterygoid which also supply the tensor tympani & palate

Muscle Medial pterygoid muscle Tensor tympani muscle
Origin medial surface of the lateral pterygoid Scaphoid fossa
plate and the fossa between them Lateral cartilaginous lamina of ET
Sphenoid spine
Direction Posteriorly with 45 degree angle Vertical

So the sequence would be medial pterygoid plate: tensor tympani muscle medial pterygoid
muscle: lateral pterygoid plate: lateral pterygoid muscle

After a short course just deep to the upper head of the lateral pterygoid muscles, the main
trunk divides into

Divisions Anterior division Posterior division
Size Smaller Larger
Branches 1. Anterior & posterior deep 1) Lingual
temporal 2) Inferior alveolar (passes between
2. massenteric (through mandibular the sphenomandibular ligament
notch) and the neck of the mandibule
3. Lateral pterygoid (between 2 mandibular foramen)
heads of lateral pterygoid piercing 3) mylohyoid
buccinators to supply mucous 4) Auriculotemporal (parallels the
membrane of the cheek) superficial temporal vessels)
4. Buccal 1. Sensation from the scalp,
tragus, crus of helix, helix,
anterior 1/2 of the EUC & T.M,
™™.J
2. Secretory fibers of the parotid
gland
Motor Vs Mainly motor except buccal Mainly sensory except mylohyoid
sensory
Note:

the division of the mandibular nerve into its main divisions occurs below the foramen ovale in the
interval between the skull base & superior constrictor muscle
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Lingual nerve:
Lie anterior to the inferior alveolar nerve
joined by the chordi tympani 2 cm below the base of the skull
passes downward and forward on the medial pterygoid muscle & lateral to the lateral
pterygoid muscle
grooving the mandibule before entering the mouth
it enters the mouth below the inferior border of the superior constrictor muscle
then it courses above the mylohyoid muscle & lateral to the hyoglossus
between the deep lobe of the submandibular & sublingual gland
under the submandibular duct
Sphenomandibular ligament
Fibrous band Joining the spine of the sphenoid to the lingual of the mandible
It is derived from the 1% brachial arch (meckel’s cartilage)
Anteriorly it blends into interpterygoid fascia (which separates the medial from lateral pterygoid
muscle)
Stretching forward as a sheet to be attached to the posterior edge of the lateral pterygoid plate

Pterygoid fossa Vs infratemporal fossa

Pterygomaxillary fissure leads from the infratemporal fossa into the pterygopalatine fossa
Contents:

Pterygopalatine fossa Infratemporal fossa

3" part of the maxillary artery | 2" part of the maxillary artery Artery
Pterygoid plexus

Maxillary N (V2) Mandibular N (V3) Nerve
Chorda tympani

Pterygopaltine ganglion Otic ganglion Ganglio

n

Insertion of the temporalis muscle to the coroidal Other
process
Medial & lateral pterygoid muscle

Pterygopalatine /ptergomaxillary

Small Fat filled triangular space

directed laterally and slightly upwards

located on the lateral aspect of the skull between the makxilla’s infratemporal surface and the
pterygoid process of the sphenoid bone

Borders:
Border Structure
Anteriolateral wall Posterior part of the Infratemporal surface of the maxilla (maxillary antrum)

Posteriolateral wall Lateral pterygoid plate of the sphenoid bone

Medial wall Perpendicular plate of the palatine bone

Lateral wall None (opened into the Pterygomaxillary fissure)

Superior wall Inferior surface of the greater wings of the sphenoid & orbital process of the palatine
bone

Inferior wall Pyramidal process of the palatine bone




Va in superior
erbital ficsure Inferior orbital

branch
ganglion & also a
branch with the *Nh"vufmmqrgddmd
infra-orbital nerve (Vidian's nerve)
(infra-orbital artery)

Greater wing of sphenoid - =
(in floor of middle cranial fossa) Body of sphencid forming upper
part of medial wall

/ Arrow indicates inferior orbital fissure
_~ which connects fossa to orbit

Orbital process of palatine bone

Foramen rotundunm
Pterygoid canal

Foramen lacerum J

Palatinovaginal canal

Sphenopalatine foramen

Floor of orbit formed by
orbital surface of maxilla

Greater palatine canal
(upper opening)

Posterior wall Maxillary air sinus

formed by pterygoid process

Adedial wall

formed by perpendicular

plate of palatine bone

Anterdor wall
formed by posterior
surface of maxilla
Pyramidal process of palatine bone

Contents of the Pterygopalatine Fossa:

a. 3" part of the maxillary artery
Note that the sphenopalatine artery is the largest artery in the pterygoplatine fossa
b. Maxillary branch of the trigeminal nerve

C.

alveslar foramina Lesser palatine canal & nerves
& nerves canals & nerves

Pterygopalatine/sphenopalatine/
meckel’s ganglion



| LOOKING INTO THE RIGHT SIDE}

POSTERIOR ANTERIOR
Ereater wing
of sphencid |Inferior orbital fissure |
Pterygoid | Sphenopalatine foramen

process of |

into lateral nose

_sphenoid

Fosterior superior
alveolar foramina in
posterior maxilla

Lateral
i of p:::::j'lt bone | [Greater polatine canal |

Foramens:

Note: Superior posterior alveolar foramen is located in the Infratemporal fossa not in the

Pterygopalatine fossa

Surface | Foramen Passing structures Connections
Laterall | Pterygopalatine fissure Into : 3" part of the maxillary artery | Infratemporal
y Out of: post superior alveolar nerve | fossa
Mediall | Sphenopalatine foramen Sphenopalatine artery Nasal cavity
y Nasopalatine nerve
Posterior superior nasal nerve
Superio | Infra-orbital fissure Infraorbital artery Orbital cavity
r Infra-orbital Nerve
Zygomatic nerve
Inferior | Palatine/pterygoplatine Descending palatine artery Oral connection
canal Greater + lesser palatine nerve
Posteri | Foramen rotundum Maxillary branch of trigeminal N Cranial
or Vidian/pterygoid canal (V3) Cranial
Palatovaginal canal Vidian A+N Nasopharynx
Pharyngeal A+N

So the pterygoid fossa has connections with
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el 1- pharyngeal canal
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base of the skull

to infratemporal fossa

Middle Cranial



Sphenoidal process
Sphenopalataine notch

Orbital

process

Palatine
bone

Maxilla

Perpendicular plate
Conchal crest
Horizontal plate
Pyramidal process

Frontal process

MNasolacrimal groove

Maxillary
hiatus

Maxilla

Palatine process
Greater palatine canal

Pterygopalatine canal ( Greater

palatine canal):

Starts on the inferior aspect of the pterygopalatine fossa.

End at the greater palatine foramen.

Foramen rotundum is located lateral to it.

connects the pterygopalatine fossa & oral cavity

formed by a vertical groove on the posterior part of the maxillary surface of the palatine bone;
it is converted into a canal by articulation with the maxilla
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Fterygopalatine
ganglion

PALATIMNE
CAMNAL

GREATER & LESSER
PALATINE NERVES
(CMN W2)

the greater & lesser paatine nerve, lesser palatine artery




Skull - Infratemporal Fossa Exposed
Infr atemporal fossa Lateral View

exposed by removal of Greater wing of sphenoid bone
zygormatio arch am
mandible

Infratamnp oral crast

/_// of sphenaid bone

Aeticular wbercle
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surface of maxia
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Superior Pair of Temporal lines Inferior surface Greater wings &
Border small contribution of the
squamous part of the temporal
bone

Inferior Laterally zygomatic arch No floor

border Medially sphenoid infratemporal crest

Medial Frontal, parietal, sphenoid, squamous part of temporal Medial pterygoid & interptrygoid
& occipital fascia

Lateral Temporal fascia Mandible

Anterior Posterior surface of the zygomatic process of the Inferior orbital fissure
frontal bone Pterygomandibular fissure
Posterior surface of the frontal process of the Posterior surface of the maxillary
zygomatic bone bone

Posterior Temporal lines Carotid sheath

Content Temporal muscle Medial & lateral pterygoid muscle
Deep temporal artery (maxillary artery) maxillary artery (external carotid)
Deep temporal nerve (mandibular Nerve) Maxillary Vein
Superficial tempral artery (External carotid artery Pterygoid venous plexus
branch) Mandibular nerve (trigeminal
Zygomaticotemporal nerve nerve)

So what seperates the temporal fossa from the infratemporal fossa is zygomatic arch
Note the roof is made of the greater wings of the sphenoid bone which contains foramen ovale
through which pass the mandibular branch of trigeminal nerve + accessory artery branch of
maxillary artery _
r—y _TE|.'|1pcl|-rali.5
L Zygomatic La
arch (cut) pte
t Zygnmatic
by arch cut to

= show tendon
4'3 of temporalis
®"- Orbicularis
- RS oris
— Buccinator . . L.
) (a) So makxillary artery + mandibular division are content of
infratemporal fossa

Temporalis muscle:
Origin: fan shaped; temporal fossa(mainly squamous part of temporal bone) & deep part of temporal fascia.
Course: It passes medial to the zygomatic arch
Insertion: coronoid process of the mandible.
Action: closes jaw; Posterior fibers retract the mandible
Blood supply: external carotidinternal maxillarydeep temporal artery
Nerve supply: trigiminal nerve mandibular nerve deep temporal nerve
Note:
Deep temporal nerve enters the Temporalis muscle Anteriorly
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Temporalis"musclé' flap is the deep temporal artery
Hence the muscle can be mobilized Posteriorly and used to obliterate the middle ear &



mastoid
The temporal muscle is covered by the temporal fascia, also known as the temporal aponeurosis.

Superficial temporal vessels & nerves, auriculotemporal nerve cross below the Temporalis
fascia

Layers of the scalp

Skin: It has abundance of sebaceous gland

Subcutenous tissue: It has the blood vessels of the scalp; The scalp has the richest
cutenous blood supply in the body

Galea (apponeurosis)

Loose connective tissue

Pericranium (periosteal): Adheres to the suture lines of the skull; Thus collection of blood/
pus beneath this layer outlines the affected bone
Note:
the venous drainage of the scalp is not entirely to superficial veins; There are numerous
emissary veins piercing the skull
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General notes:
craniofacial ratio: at birth (8:1), adult (2:1) so orbital roof and temporal bone fractures are more
common in children
foramen of morgagni: between superior constructor muscle and the skull base; might be a
potential route for spread of nasopharyngeal tumors to skull base and brain
weakest area of the mandible is the area around 3" molar, socket of the canine tooth, condyle

What determines the projection of the upper face?
The frontal bar (supraorbital rims and frontal sinuses).



