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ORBIT -

SALIENT ANATOMICAL :
FEATURES
e / bones

e 4 walls

e 4 margins

e 4 Important openings

e 6 contents

e 5 Important relationships




Boundaries

- Roof: Is formed by orbital plate of frontal bone

- Lateral wall: Composed of zygomatic bone &
greater wing of sphenoid bone

- Floor: Formed by the orbital plate of maxilla

- Medial wall: Frontal process of maxilla, Lacrimal
bone, orbital plate of ethmoid & body of sphenoid
bone
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Adult orbital dimensions

the optic foramen

Entrance height 35
mm
Entrance width 40
mm
Medial wall length / |45
depth mm
Volume 30 cc
Distance from the 18
back of the globe to | mm

i
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Supraorbital Notch

- The supraorbital notch is situated on the
superior orbital margin

- It transmits the supraorbital nerve and blood
vessels
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Infraorbital Groove & Canal

. Situated on the floor of the orbit in the orbital
plate of the maxilla

- They transmit the infraorbital nerve (a
continuation of the maxillary nerve) and blood
vessels



Orbital surface of frontal bone 0
Optic canal (foramen) Posterior ethmoidal foramen

Orbital surface of lesser wing of sphenoid bone Anterior ethmoidal foramen

Superior orbital
fissure

Orbital plate of
ethmoid bone

Orbital surface of
greater wing of
sphenoid bone
Lacrimal bone

Orbital surface ¢
2ygomatic bone

Fossator
lacrimal sac
Inferior orbital
fissure

Orbital surface of mazilla

Orbital process of palatine bone £ W

®Novartis

Infraorbital groove



Nasolacrimal Canal

- Located anteriorly on the medial wall

. It communicates with the inferior meatus of
the nose

. It transmits the nasolacrimal duct
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Inferior Orbital Fissure

- Located posteriorly between the maxilla and
the greater wing of the sphenoid

- [t communicates with the pterygopalatine
fossa

- It transmits the maxillary nerve and its
zygomatic branch, the inferior ophthalmic
vein, and sympathetic nerves
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Superior Orbital Fissure

Located posteriorly between the greater and
lesser wings of the sphenoid

It communicates with the middle cranial fossa

It transmits the lacrimal nerve, the frontal nerve,
the trochlear nerve, the oculomotor nerve (upper
and lower divisions), the abducent nerve, the
nasociliary nerve, and the superior ophthalmic

veln



Frontal nerve V1

Superior rectus
Lacrimal nerve V1
Levator palpebrae superioris
Superior branch of Supetion oblique
oculomotor nerve Il
Abducent nerve VI Medial rectus
Lateral rectus
Nasociliary nerve V1
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Infericr rectus




Optic Canal

- Located posteriorly in the lesser wing of the
sphenoid

. It communicates with the middle cranial fossa

- |t transmits the optic nerve and the
ophthalmic artery



Optic nerve

The optic nerve may be divided into the following
topographic areas:

Intraocular portion of the optic nerve: optic disc, or nerve
head; prelaminar; and laminar portions

Intraorbital portion (located within the muscle cone)

Intracanalicular portion (located within the optic canal)

Intracranial portion (ending in the optic chiasm)

/'/

infraocular (disc),
Tmm length

J

intraorbital,
25mm length

/'\\/<introcono|icu|or,

9mm length

intracranial,
16mm length




Muscles of Orbit

Muscles of the orbit are the levator palpebrae
superioris, the four recti and two oblique
muscles



Levator Palpebrae Superioris

- Origin: Undersurface of lesser wing of
sphenoid bone

- Insertion: Splits into 2 lamellae, superior into
tarsal plate & skin of upper lid, inferior into
upper margin of superior tarsal plate

. NS: Oculomotor nerve

- Action: Raises the upper lid



Right lateral view Superior oblique muscle

Levator palpebrae superioris muscle
vAorpap P Trochlea (pulley)

Superior rectus muscle

. Optic nerve (Il
Medial rectus muscle p (1)

Lateral rectus muscle (cut)

Common tendinous ring

Lateral rectus muscle (cut) Inferior oblique muscle

Inferior rectus muscle



The Rectl

- Arise from a fibrous ring called common
tendinous ring

- Insertion: form the muscular cone that
encloses the optic nerve, pierces the facial
sheath of the eyeball, in the sclera about 6
mm behind the margin of cornea



. = /Superior tarsus
Superior view ¥ il Y

Levator palpebrae
superioris muscle (cut)

Superior oblique muscle

Superior rectus muscle (cut)

Medial rectus muscle
Lateral rectus muscle

Inferior rectus muscle Optic nerve (Il)

Common tendinous ring Superior rectus muscle (cut)
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Innervation and action of extrinsic eye muscles: | Trochlear
anterior view \ Superior oblique muscle nerve (V)

/ Levator palpebrae

superioris muscle

Superior rectus muscle Abducent
Geillomatit Lateral rectus muscle -
nerve (IlI) Medial rectus muscle

Inferior rectus muscle

Note: Arrows indicate direction of eye

\ Inferior oblique muscle movement produced by each muscle



Muscle Innervation Movement
Lateral rectus Abducens (VI) Abduction
Medial rectus Oculomotor (lI1) Adduction

Superior rectus
Inferior rectus
Inferior oblique

Superior oblique

Oculomotor (lll)
Oculomotor (lIl)

Oculomotor (lll)
Trochlear (V)

Elevation and intorsion
Depression and extorsion
Extorsion and elevation

Intorsion and depression




The Rectl

- NS: Lateral by abducent, all others by
oculomotor

- Action: lateral rectus rotates the eyeball so
that the cornea looks laterally

Medial rectus rotates the eyeball so that the
cornea looks medially
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The Rectl

» Superior and inferior recti are inserted on the
medial side of the vertical axis of the eyeball

» Superior rectus raises the cornea and rotates
It medially

> Inferior rectus depresses the cornea and
rotates it medially



Superior Obligue

- Origin: From body of the sphenoid bone

. Insertion: into the sclera beneath the

superior rectus after passing through the
fibrocartilaginous pulley

- NS: Trochlear nerve

- Action: Rotates the eyeball so that the cornea
looks downward & laterally



Right lateral view Superior oblique muscle

Levator palpebrae superioris muscle
vAorpap P Trochlea (pulley)
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Inferior Oblique

- Origin: Anterior part of floor of the orbit

. Insertion: In the sclera behind the coronal
equator

. NS: Oculomotor

- Action: Rotates the eyeball so that the cornea
looks upward and laterally



Motor Supply

. Lacrimal Nerve

. Frontal Nerve

. Trochlear Nerve

. Oculomotor Nerve

. Abducent Nerve



Motor Cranial Nerves :
’, B— Superior orbital fissure

XI L—I\ypoglossal canal

X v B
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Vascular Supply and Drainage of | g2:¢

the Orbit

The posterior ciliary

vessels supply the
whole uveal tract,
the cilioretinal
arteries, the sclera,
the margin of the
cornea, and the
adjacent
conjunctiva.

The anterior ciliary
arteries supply the
rectus muscles.

Posterior ciliary
arteries
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Anterior ethmoidal
artery

qucular branch to
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inferior rectus muscle Muscular branch to

lateral rectus muscle

Muscular branch to
inferior oblique muscle




Infratemporal Fossa

*Irreqularly shaped space deep and inferior to the zygomatic
arch, deep to the ramus of the mandible and posterior to the
maxilla.

»Communicates with the temporal fossa through the interval

between (deep to) the zygomatic arch and (superficial to) the
00
cranial bones. 'YX X

o0
Temporal fossa is superior to the zygomatic ard,
The infratemporal fossa is inferior to the zygomatic-arch.




Skeletal framework 3

e The walls of the
pterygopalatine fossa are
fOrmed by. A Zygomatic bone Pterygopalatine fossa

e The anterior wall is formed by
the posterior surface of the
maxilla;

Sphenoid bone

e The medial wall is formed by
the lateral surface of the
palatine bone;

Palatine bone

Maxilla

e The posterior wall and roof are U I
fOI‘mEd by par'[S Of the © Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
sphenoid bone.
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Gateways

Seven foramina and fissures provide
apertures through which structures
enter and leave the pterygopalatine
fossa

1. Foramen rotundum and pterygoid
canal communicate with the middle
cranial fossa

2. Palatovaginal canal opens onto
the posterior wall and leads to the
nasopharynx;

3. Palatine canal leads to the roof of
the oral cavity (hard palate) and opens
inferiorly;

4 Sphenopalatine foramen opens
onto the lateral wall of the nasal cavity
and is in the medial wall;

Sphenopalatine foramen
nasal cavity

Inferior orbital fissure
floor of orbit

Pterygomaillary fissure
nfratemporal fossa

——— Palatovaginal canal
nasophéryny

Pterygoid canal
cranial cavity
(middla cranial fossa)

Foramen rotundum
cranial cavity
(middle cranial fossa)

Palatine canal
roof of oral cavty (palate)

(© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com



Gateways

e 5. Pterygomaxillary
fissure between lateral
aspect of the
pterygopalatine fossa
and the infratemporal
fossa,;

e 6. Inferior orbital
fissure between the
superior aspect of the
fossa into the floor of
the orbit

Sphenopalatine foramen
nasal cavity

—— Palatovaginal canal

Inferior orbital fissure nasopharynx

floor of orbit

Pterygomarillary fissure
infratemporal fossa

Pterygoid canal
cranial cavity
(middle cranial fossa)

Foramen rotundum
cranial cavity
(middle cranial fossa)

Palatine canal
roof of oral cavity (palate)

(© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
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Contents

e 1. The maxillary nerve [V2]

e 2. Terminal part of the maxillary artery
e 3. Nerve of the pterygoid canal

e 4. The pterygopalatine ganglion

e 5. Veins and lymphatics also pass through the
pterygopalatine fossa.



Pterygopalatine
ganglion




Nerve of the pterygoid canal :

Formed in the middle cranial fossa by
the union of:

1. The greater petrosal nerve (a branch
of the facial nerve [VII]);

2. The deep petrosal nerve (a branch
of the internal carotid plexus).

Joins the pterygopalatine ganglion

Carries mainly preganglionic
parasympathetic (great petrosal) and
postganglionic sympathetic (deep
petrosal) fibers.

Lacrimal gland ntemal carotid plexus

Lacrimal nerve
Greater petrosal nerve

Geniculate gangion

——— Intemal

% || carofid
| Y U nerve
carotid & W
anery Superior cenvical
Sympathetic trunk—  sympathetic ganglion

Cartilag fillng

foramen lacerum
Preganglionic
sympathetic
narves from T1

Nerve of ptarygold canal

Parasympathetic narves in
branch of zygomaticotempaoral nerve

(© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
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Pterygopalatine ganglion :
Largest of the four parasympathetic
ganglia in the head
B Narve of plerygold cana!
Infeior orbital fissure

Formed by the cell bodies neurons
associated with:

1. Preganglionic parasympathetic
fibers of the facial nerve carried by
the greater petrosal nerve and the
nerve of the pterygoid canal.

2.5ensory and ganglionic branches
of the maxillary nerve

3.Postganglionic sympathetic
fibers (deep petrosal)

‘ Pleryaopalating fossa
l

Preganglionkc *  Postganglonic
parasympathetic symp athetic
Nerves NBIves

(©) Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
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Pterygopalatine ganglion :
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nerves la alveolar Palatine nerves
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Pterygopalatine ganglion :

Trigeminal ganglion
*-an Geniculate ganglion [ == | acrimal n

Greater petrosal n. Zygomatic n.

7 —

Facial n. 7 Maxillary n.
SIS =0 Pterygopalatine ganglion
Int. carotid u. Deep petrosal n.
Post. sup.
nasal brs
Post. inf.
Pharyngeal br. sl B,
Sup. cervical g. Lesser palatine nn. Greater palatine n. Nasopalatine n.
Seeiainy e PARASYMPATHETIC /\
SYMPATHETIC LY i 7
From palate From palate
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Orbital branches

e Pass through the inferior orbital fissure

e Supply of the orbital wall (periosteum) and
lacrimal gland

e Supply the sphenoidal and ethmoidal
sinuses.



Pharyngeal nerve :

e Passes posteriorly from th
pterygopalatine ganglion

e Leaves the fossa through
the palatovaginal canal

Termination of
nasopalaling

e Supply the mucosa and =
glands of the nasopharyn



Greater and lesser palatine
nerves

e Pass through the palatine
canal

e Enter the oral surface of
the palate through the
greater and lesser
palatine foramina.

e Lesser palatine (Middle,
Post, palatine) nerve Dermination of
passes posteriorly to i
supply the soft palate.




More anteriorly posterior superior alveolar nerves are given
off.

Pass through the pterygopalatine maxillary fissure int#» the
iInfratemporal fossa.

Infracrtal nerve

Anterior supenor alveolar branches

Michdie supanion alvesiar nerve branches

The Maxillary Nerve and its Distribution



Greater and lesser palatine se2:

nerves s

e The Greater palatine (Ant.palatine)
nerve passes forward on the roof of
the oral cavity

e Innervate mucosa and glands of the
hard palate and the adjacent gingiva,
almost as far forward as the incisor
teeth

Pterygopalatine
ganghion in fossa

Middle concha
(turbinate)

e Also supply the mucosa over the
middle and lower part of the lateral
wall of the nasal cavity

Inferior concha
(turbinate)

Greater palatine
foramen

e Joins the long sphenopalatine nerve

@ ELSEVIER. INC. - NETTERIMAGES.COM



Nasal nerves s

Seven in number

Pass medially through the sphenopalatine
foramen to enter the nasal cavity

Short spheno-palatine (Post.Sup. Lateral
nasal) supply the mucosa of the Post,Sup.
quadrant of the nasal cavity.

The Nasopalatine nerve (long Spheno-
palatine) is the largest of the nasal nerves

Passes anteriorly grooving down the nasal
septum

Through the incisive canal and fossa in the
hard palate

Supply mucosa, gingiva, and glands
adjacent to the incisor teeth.

Join the greater palatine nerve.

© ELSEVIER. INC. - NETTERIMAGES.COM



Maxillary Nerve




Maxillary nerve [V2]

e Purely sensory

e Originates from the trigeminal ganglion in the cranial
cavity

e Exits the middle cranial fossa, and enters the
pterygopalatine fossa through the foramen
rotundum

e It terminates as the infra-orbital nerve through the
inferior orbital fissure.



Maxillary nerve :

e Branches:

Zygomatic

Pharyngeal nerve Orb

e Meningeal (before it enters the A Zygomaicoterpora
Fossa) | '

Zygomi

Infra-orbital ne

e Two ganglionic branches pass
through the pterygopalatine
ganglion (Postganglionic

parasympathetic fibers and s /* /o
Se nSO ry) . | 2 ¢ B -—-— Lesser palatine
("\ ' \ " i "-' 1",FL 1’ 3 7‘\_» | | -— Soft palate
~— WA Greater palatine Poste
o Zyg O m a.tl C n e rVe Anterior superior alveolar Middie su:::?:::;:’:re"of alveolar

© Elsevier. Drake et al: Gray's Anatomy for Students - v

e Posterior superior alveolar nerve

e Infra-orbital



Zygomatic nerve

e Oiriginates directly from the maxillary nerve in the
pterygopalatine fossa

e Enter the orbit through the inferior orbital fissure

e Divides into zygomaticotemporal and
zygomaticofacial branches

e Zygomaticotemporal branch enter the temporal
fossa and passes superficially to supply skin over
the temple

e Carries postganglionic parasympathetic and
sympathetic fibers and form a special autonomic
nerve to join the lacrimal nerve

e The Zygomaticofacial branch opens on the
anterolateral surface of the zygomatic bone, and
supply the adjacent skin.

Bramches of maxilary nerve

)l

P

/ygomaticolempara > -

Dygomaticolachal

Infraorbital

\‘ Iygoma ,. ' J \

-".'.5 ~.‘ |
Lf¥W U
Merygopalatine’ \
ganglion T\%

(yreater 0

lesser palatine ml bddle, ant
netdd superar alveolar



Posterior superior alveolar

nerve

e Passes laterally out of the fossa
through the pterygomaxillary
fissure

e Enter the posterior surface of
the maxilla approximately
midway between the last molar
tooth and the inferior orbital
fissure

e Supplies the molar teeth and
adjacent buccal gingivae

e contributes to the supply of the
maxillary sinus

Zygomatic

B o

Zygomaticotemporal Pharyngeal nerve
Zygom

Infra-orbital ne

Nasopharynx

[ ~—— Lesser palatine
N7 Soft palate

Greater palatine Poste

Posterior superior alveolar
Anterior superior alveolar Middle superior alveolar

© Elsevier. Drake et al: Gray's Anatomy for Students - v




Infra-orbital nerve .

Anterior continuation of the maxillary nerve

Leaves the pterygopalatine fossa through the P
inferior orbital fissure /
Lacrmal gland

Communicating beanch
WiEh 2y00mate menve

First in the infra-orbital groove in the floor of
the orbit and then continues forward in the
infra-orbital canal. artary erve (V)

Jyoomatk nerve
Inferior palpebeal branches

edraebital perve

While in the infra-orbital groove and canal,
the infra-orbital nerve gives origin to middle
and anterior superior alveolar nerves:

/L Eﬂﬂfﬂ Natal beanches of

g ee|rtomal | Infra0IES etV

Aoterkr superior alveokir nerve

They Join the superior alveolar plexus to R ity oo e
supply the upper teeth

Nasal branch of infraortibal nerve

Paliting nénves

Middle superior alveolar nerve also supplies
the maxillary sinus

Middie superice alveckar nerve
Supérior labkal merve
Maxitlry simus
Superior dental beanchos

Anterior superior alveolar nerve also gives "
origin to a small nasal branch

Superior gingival branchés



Infra-orbital nerve

The infra-orbital nerve exits the infra-
orbital canal through the infra-orbital
foramen

Divides into nasal, palpebral, and
superior labial branches

Nasal branches supply skin over the
lateral aspect of the external nose and
part of the nasal septum;

Palpebral branches supply skin of the
lower eyelid;

Superior labial branches supply skin
over the cheek and upper lip, and the
related oral mucosa.

/ / Lacrienalgland

Communicating branch
WiEh 2y00mate menve

Qymomalic neve
nferior palpebeal branches

edracebital peeve

/L fl‘*’»"?l Natal beanches of

/ A.‘_.[rmp‘][ Infraorbital nerve

Aetterior superior alveokar nerve
Pastestor superlor aveolar neve

Nasal branch of infraortibal nerve

Pakiting neves

Middle Superice alveckar nenve

Maxiflary sinus

Lateral View
Superior gingival branchés
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Maxillary Artery




Maxillary artery

e Major branch of the external
carotid artery in the neck

e Originates adjacent to the neck
of mandible

e Originates within the
substance of the parotid gland

e Passes forward through the
Infratemporal fossa

e Enters the pterygopalatine
fossa through the
pterygomaxillary fissure (the
third part)
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First part

e The first part of the maxillary artery is
the part between the neck of mandible
(Lat.) and the sphenomandibular
ligament (Med.)

e Also related to the auriculo.temporal
nerve (above) and the maxillary vein
(below).

e Gives origin to two major branches (the
middle meningeal and inferior alveolar
arteries)

e Smaller branches (deep auricular,
anterior tympanic, and accessory
meningeal);
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Second part

The second part of the
maxillary artery the part
related to the lateral
pterygoid muscle

Gives origin to deep
temporal, masseteric,
buccal, and pterygoid
branches (muscles of
mastication)

Course with branches of
the mandibular nerve
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Terminal (39) part :

e In the pterygopalatine fossa

e Anterior to the pterygopalatine ganglion

Infraorbital

. . . arteryy. Sphenopalatine
e Gives origin to branches that accompany \\\ oy
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and all upper teeth.
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Branches of the 34 part

maxillary artery :

e 1. The posterior superior
alveolar,

e 2. Infra-orbital,

e 3. Greater palatine, N g} C—

o 4. Pharyngeal Arteriorahel aery —

Maxilary artery in
niratemporal fossa

e 5. Sphenopalatine arteries,
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e 6.The artery of the pterygoid
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Posterior superior alveolar

artery

e Originates from the maxillary
artery as it passes through the
pterygomaxillary fissure

e Meets the posterior superior
alveolar nerve,

e Accompanies it through the
alveolar foramen on the
Infratemporal surface of the
maxilla

e Supplies the molar and premolar
teeth, adjacent gingiva, and the
maxillary sinus.
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Infra-orbital artery

Passes forward with the infra-orbital nerve
and leaves the pterygopalatine fossa
through the inferior orbital fissure

With the infra-orbital nerve, it lies in the
infra-orbital groove and infra-orbital canal

Emerges through the infra-orbital foramen
to supply parts of the face.

In the orbital canal gives :

1. Branches that contribute to the blood
supply of structures near the floor of the
orbit-the inferior rectus and inferior
obligue muscles, and the lacrimal sac;

2. Anterior superior alveolar arteries,
which supply the incisor and canine teeth
and the maxillary sinus.

7.42. Maxillary artery and ts branches.
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Greater palatine artery :

e Travels posteriorly and  *

IeaveS the pte rygopalatine anleruorathmgidalartery(ophthalmic) |
fossa through the
palatovaginal canal with
the pharyngeal nerve

(maxilary)

e Supplies the posterior
aspect of the roof of the i
nasal cavity, the
sphenoidal sinus, and the | |
pharyngotympanic tube. copul oy




Sphenopalatine artery

e The terminal branch of the maxillary A
artery

e Leaves the pterygopalatine fossa
medially through the sphenopalatine
foramen

e Accompanies the nasal nerves, giving
off:

e 1. Posterior lateral nasal arteries,
which supply the lateral wall of the
nasal cavity and contribute to supply of
the paranasal sinuses;

e 2. Posterior septal branches, which
supply the nasal septum-the largest of
these branches passes anteriorly branches fom
down the septum to anastomose with facial artery
the end of the greater palatine artery.

anterior ethmoidal artery (ophthalmic)
posterior ethmoidal artery (ophthalmic)

sphenopalatine artery

greater palatine lesser palatine
artery (maxillary) artery (maxillary)



Maxillary artery

| MAXILLARY ARTERY |

Im infratemporal fossa, either within or lateral
to the superficial head of lateral pterygoid muscle .

T his muscle is shown bBbelow

Middle meEningeal o
<& foramen Spirosurm

A ccEssory meningeal
a & Foroamen owale

| Deep Temporal a |
B

Mo scudlar P

s _
Buccal a |

Eranches Lingual o

& Fis=sure

Infra-—orkital o

alveclar a &
Foraminog

Fosterdior Supesrior

ey

= ] Sphenop-alatims

a <& Foromen

palatine a &
Foramina

Sreaterr-lesser

External
eamrotid

Infericor albweolar

pal

camnal

Pharymngeal a &
artowagimal

- an artery o tThe

[Mydohyoid a | a & Foramen o ,
BEFORE LATERAL LATERAL OR i EBEEYOMRD
PTERY SOOIy WITHIMN LATERAL | LATER.AL
5 BRAMCHES PTERYSOID:. 455 i PTERY SOOI D>
IMTO BOMRE BERAMMCHES TiO 55 BRAMCHES
SOFT TIISSLIE WITH MNERVES




Veins

Drain areas supplied by branches of
the terminal part of the maxillary
artery

Generally travel with these branches
back into the pterygopalatine fossa.

The veins coalesce in the fossa and
then pass laterally through the
pterygomaxillary fissure to join the
pterygoid plexus of veins in the
Infratemporal fossa

The infra-orbital vein, drains the
inferior aspect of the orbit,

May pass directly into the
infratemporal fossa, so bypassing
the pterygopalatine fossa

Infra-orbital vein

Pterygoid plexus in infratemporal fossa
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Veins 48
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The veins pass through the pterygomaxillary fissure to join/thé:
pterygoid plexus of veins in the infratemporal fossa. oo

Emissary veins
Inferior ophthalmic vein (connect with cavernous sinus)

Superficial temporal vein

Maxillary vein

Deep facial vein Retromandibular vein

Inferior alveolar vein

Posterior auricular vein

Facial vein

External jugular vein

Internal jugular vein
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