Trochlear nerve

 Fourth cranial
nerve

o Supplies the
superior oblique
muscle

 Functional
component:
— Somatic efferent

— General
somatic afferent

Nerves of Orbit
superior View

Medial branch of supracrbital nerve

Supratrochlear nerge

Medial rectus muscle

Superior oblique muscle

H Lateral branch of supraorbital nerve
Infratrochlear nerve

Mazaciliary nerve 8 Lewatar palpebrae superioris muscle

Trochlear nerve (']

. Superior rectuz muscle

Commion annular kendan ——— | scrimial gland

Lacrimal nerye

Lateral rectus muscle

Ophthalmic nerve (1) .“1,. Frantal nerve

Cptic: nerve (1]

Maillary nerve [V2)

Mleningeal branch of

Internal caratid artery maillary nerve

and nerve plezuz
Pelandibular nere i3]
Deulamatar nere [l
Meningeal branch of

Trowehlear nerve [IY .
(1Y) mandibular nerve

Abducens nerve (4]

Tentorial [meningeal) branch
of ophthalmic nere



Tectum

* Nucleus is situated
. . /Inferior colliculus
matter of mid brain
Tegmentum v Lateral lemniscus

In the ventromedial
p art Of Ce ntral g rey /,Trochlear nerve
" _~Cerebral aqueduct containing
¢ Grarid
at the level of S
i n fe rl O r CO I I I C U I U S 5 3 v liuﬁcleus of trochlear nerve
e Trochlear nerve

emerges from Crcer Tenporgoni
. “Medial longitudinal

superior medullary i
“Region of reticular

B .
N, formation

velum just below the A oo o

I \ i
\ N\ corticonuclear fibers

/ \
i ; : ;
Substantia nigra Interpeduncular fossa Frontopontine  Decussation of superior

Inferior colliculus : o crbele e



 Nerve winds
around the superior
cerebellar peduncle
and the cerebral
peduncle just
above the pons

e Passes between
superior cerebellar
&posterior cerebral
arteries to appear
lateral to cerebral
peduncle

Corona radiata \
: Lentif
Pulvinar of t alamus\ % orm nucleus
\ i\
Lateral genicul \ AR o
ate body. \ /| .
Supert : N Nl 7 ymm Corona radiara
upetior brachium- AL
. g AN\
Superior colliculys._ R O i
; , S O L PUC tract
Medial geniculate.._ 0 il ,
body R 3] pw-m"\r"\' ““““““ Optic chiasmga
e = .
Inferior brachiym.—- “"Q:f R Optic nerve
Inferior colliculus -~ o ~>Crus cerebri of midheaig
Superior cerebellgr—-2 " ~Oculomotor nerve
\\
peduncle & : “Trochlet nerve
' N L
Middle cetebellar ammmmmmmmmee .
Ty '\ o,
peduncle »
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 Nerve enters
cavernous sinus by

Cavernous Sinus

plerCIng the pOSterlOr C'oronal Section
'I: . f Hupophysis (pituitary gland) !:n;f-:r.?:jl rrrrr I
Cavernous sinus iz chi
C O r n e r O I tS ro O S Qculomotor nerye 1] ? h Optiz: chiazm

 Runs forwards In the
lateral wall of
cavernous sinus
between the
oculomotor and
ophthalmic nerves

* In the anterior part it L
crosses over the T s S B
third nerve

Mlawill ary nerve [¥2) !



Enters the orbit through the lateral part of
superior orbital fissure

Recurrent
meningeal i
artery Rectus superior

Superior

Levator palpebrae
superioris

orbital

fissure

Common
B\ lendinous ring

Lacrimal
nerve Obliguus
superior
Rim of
Fr:;e:vai optic canal
Dural
Superior sheath
ophthalmic i
vem Opric
nerve
Nasociliary nerve
....... Ophthalmic
artery
Rectus R
lateralis e,
medialis
) Rectus
s inferio
fissure

i Inferior
‘ ophthalmic
vein



 In the orbit ,it
passes medially
above the origin
of Levator
palpebrae
superioris

* Ends by supplying
the superior
obligue muscle
through its orbital
surface




Applied anatomy

 Damage results in Diplopia on looking
downwards

 Vision is single as long as eyes look above
the horizontal plane



Abducent Nerve

e 6'H cranial
nerve

o Supplies the
lateral Rectus
muscle

 Functional
component:
— Somatic efferent

— General somatic
afferent




* Nucleus is situated in the lower part of the
pons In the floor of the fourth ventricle, deep
to facial colliculus

 Nerve Is attached to the lower border of the
pons ,just opposite the upper end of the
pyramid

Cranial Nerve Nuclei in Brainstem
Schema - Posterior Phantom View




 The nerve then runs
upwards, forwards and
laterally through the
cisterna pontis to reach
the cavernous sinus by
piercing the posterior
wall at a point lateral to
the dorsum sellae and
superior to apex of

petrous temporal

e Passes beneath the
netrosphenoid ligament
and bend sharply
forwards




Enters the orbit through middle part of
superior orbital fissure

Recurrent
meningeal :
artery Rectus superior
Superior
orbital
fissure

Levator palpebrae
superioris

Common
tendinous ring

Lacrimal
nerve Obliguus
superior
Fronzal Rimor
s optic canal
Dural
Superior sheath
ophthalmic :
vemn Opic

nerve

Nasoctliary nerve
Ophthalmic

artery
Rectus
i i
medialis
Inferior ﬁeﬁﬁr
orbital
fissure
g Inferior
ophthalmic

ven



* |n the orbit nerve
end by supplying
the lateral Rectus
from its ocular
surface

« Applied anatomy:
paralysis results In
medial or
convergent squint
and Diplopia

Nerves of Orbit - Muscles Partially Cut Away
Superior View

B A o, e
O A L e
.I_III.I./ .

= A -

*\_ o,

Lang ciliany nerves

Supratrachlear nene [eur) Shart ciliary nerves

Supraorbital nerve —— 18 e ™o Lacrimal nerve

branches [cut)

Parazympathetic root

Infratrochlear nerve From oculamotor nere

) ) L 1 p¥i ‘ Vi
Anteriar ethmoidal nerse — | v ¢ I X Sympathetic root from
- internal carotid plesus

Optic: nerve (1)

Ciliary ganglion —
Fosterior ethmoidal nerwe
Senzory root fram
nazociliary nerse -}
Superior division of
oculomotor nerye (1] [out)

Eranches toinferior and
medial rectuz muzcles

Abducens nerve (V]

Inkerior division of aculomator nerve [

Mazociliany merve

. Lacrimal merve
Internal carotid plesus
— Frontal nerve [cut)

Trochlear nere [IW) [cut)
——— Dphthalmic nerve [¥1)

Oeulomotor nerve (Il —=

Abdugens nene [VI)



Branches of ophthalmic nerve

e Lacrimal nerve :
smallest of three
terminal branches of st cemocan,_ Vi
ophthalmic nerve ““ el
« Enters the orbit through Ny At
lateral part of superior ... " [/
orbital fissure /T\
e Runs along the upper N\ A ..
border of lateral Rectus ... | £
along with the lacrimal i gang.m____\%{ Z% T

artery

“ Optic nerve

nd ~



o Anteriorly receives a
communication from
Zygomaticotemporal
nerve

 Passes deep to
lacrimal gland

 Ends in the lateral
part of upper eyelid

e Supplies lacrimal
gland, the conjunctiva
& lateral part of upper
eyelid

Ophthalmic and Maxillary Nerves

Fosterior ethmoidalnerve  nprahital nerve emerging fram infracrbital canal
Lang and shart ciliany nerves Anterior ethmaidal nerve
Supraorbital nerue

[

o

Supratrochlear nerve

Ciliary ganglicon
. Lacrimal gland
Lacrimal nerse ‘n

.
W Infratrochlear nerse

Mazaciliany nerve L
[from nasociliary nerse)

Frontal nerve Cutaneous branch af

Tentarial branch of lacrimal nerye

ophthalmic nerwe (4]

Zygomaticotemporal nerve

Ophthalmic nerve (1]

Zygomaticofacial nerve

Trigeminal [semilunar] ganglicn
4 [ 1gang External nasal

branch of anterior

Trigerminal nerve [¥] ethmaidal nerve

: o~ i - E InFracrbital nerve
Mleningeal P - — B .
g : L ¥ e Anterior

hran_ch of ¥, ] SUperiorn
miatillary 9 alwealar
nerve V2] o nerve

Mazal branch of anteriol
superior alveclar nerve

Foramen owale
Foramen rotundum

Pandibular nerge (3]

Manillary nerve [W2]
Zygomatic nene

Fucous membrane
of matillary sinus

Diental and gingival

branches

Merwe [Vidian) of pterygoid canal
Pterygopalatine ganglion i

Superior

alwenlar nerve,

Greater and lesser palatine nerves

i Middle superior alveolar nerve
Frerygopalatine branches ) ] plesus
Fasterior superiar alveolar nerve




Frontal nerve

o LarQESt Of the Supratrochlear nerve
three branches of
ophthalmic nerve

e Begins in the
lateral part of § )

Zygomatic nerve

Cave rn O u S S I n u S (communicating branch)

Lacrimal nerve

[nfratrochlear nerve
Anterior ethmoidal nerve

Nasociliary nerve

Optic nerve

Short cillary Nerves Ophthalmic nerve (CN V')

el h‘o‘
s : \ \\
Ciliary ganglion X m

ior vi Long ciliary nerves \ )
A, Superior view oy @ﬁ'



e Enters the orbit
through superior
orbital fissure

 Runs forwards on the
superior surface of
LPS

* In the middle of orbit
It divides In to supra
orbital and supra
Trochlear nerve

Recurrent
meningeal
artery Rectus superior

Levator palpebrae
superioris

Superior
orbital
fissure Common

Lacrimal
nerve

Rim of
Frontal optic canal

nerve
Dural

Supe?’im‘ sheath

ophthalmic
vern

Optic
nerve

Nasoctliary nerve .
Ophthalmic

artery
: Jf:crz_j Rectus
atera medialis
X Rectus
Inferior nfert
x mjerior
orbital s

fissure

Inferior
ophthalmic
vemn



Nasociliary nerve

Branches to conjunctwa

e One of the terminal

Supratrochlear N /}l
branches of 4
ophthalmic nerve

From 1 -,"}:'
* begins in the lateral  zzme- 8
Wal I Of cavernous LACRIMAL NERVE -~—-1

sinus

S
Supraorbftai‘ n. ““"th‘

‘V

~,

temporal n. \\"*7/1

FRONTAL NERVE -~~A\~—--

\

OPHTHALMIC NERVE - -Z

Trigeminal ganglion ————— W,
~
£

5
nd

Branch to frontal air sinus
S

Branches to conjunctiva
F

,;’ and eyelids
4 { Branches to skin
| .-{l =7 ofthe nose
\ S
‘ﬂ _A~ Communication from
-3 infratrochlear to
Supratrochlear n,

Infratrochlear p,

-Ant. ethmoidal ,

Post. ethmoidal n,

.._:-.___h- Ciliary ganglion & its

sensory root

"‘~..-- Optic nerve

.
NASOCILIARY NERVE



* Enters the orbit through superior orbital fissure
between the two divisions of the oculomotor

nerve

Recurrent
meningeal :
artery Rectus superior
Superior
orbital
fissure

Levator palpebrae
superioris

Common
. lendinous ring

Obliguus
superior

Rim of

Lacrimal
nerve

Fronzal opric canal
nerve
Dural
Superior sheath
ophthalmic Opric

vem nerve

Nasociliary nerve Ophthalmic
artery
Rec ru‘s Rectus
lateralis medialis
: Rectus
Inferior inferior
orbital
fissure
Inferior
opﬁ:zthalmz'c

vemn



e Crosses above the

optic nerve from

lateral to medial

side and runs along .
the medial wall of

Medial palpebral Lateral palpebral

the orbit between isosir N—] Sororia
the superior oblique ﬁ
and medial Rectus ......

e ends at anterior =
ethamoidal
foramina by dividing £,
in to infra trochlear %\ -

and anterior
ethamoidal nerve




Branches of nasociliry nerve

A communicating
branch to ciliary
ganglion

Two or three long
ciliary nerve

The posterior
ethamoidal nerve

Infra Trochlear AN 'S S
= sensory root
nerve 5 S
~ -
OPHTHALMIC NERVE —_ L. e "
. 7 /
A n t e rl O r Trigeminial ganglion ——____ ~ NASOCILIARY NERVE
7
-

ethamoidal nerves b



Infraorbital nerve

e Continuation of
maxillary nerve

 Enters the orbit
through inferior
orbital

e Runs forward on the
floor of the orbit In
the infra orbital
groove then in the
Infra orbital canal

 Emerges on the
face through infra
orbital foramen

Oculomotor, Trochlear and Abducens Nerves
Schema

Frontal nerve [out)

Superior division of aculomator nerse .
Lacrimal nerve [cut)

Sympathetic roat of ciliary ganglion
Fosterior ethmoidal nerve
Sensary root of ciliary ganglion

Comman annular kendon
Ophthalmic nerwe [41)
Oeulomotor nerve (1
Acoessony oculomatar

[Edinger-wWestphal] nucleus
[parasympathetic)

Anterior ethmoidal nerve
Superior
oblique muscle

Lewator palpebrae | % Dculomator nucleus
- \

superiaris muscle . ~Trochlear nucleus

Superior rectus Trochlear
muscle v onerve [1V)
Long iliany .21,/ " Abducens
nerde g e - Ve 2 nucleus
Shart siliany nerves - aﬂl ﬂmﬁ‘-ﬁ Eial.lernous
pletus

Sphincter L " : k=

miuscle of pupil Internal carotid

arkery and nerve

Diilatar muscle plexus

of pupll Abducens
Ciliary muszcle nerve [l
Ciliary ganglion . Lateral rectus
Inkerior oblique <7 5= muzele and
muscle \ - p ) \ X ! B A W abducens nerve
Parasympathetic root” © e [turned back]
Iandibular nerve [V3)

of ciliary ganglion
Mazillary nerve W]
Mazoiliary neree
Inferior division af oculomaotor nerue

IMedial rectus muscle
Inferiar rectus muscle

= Efferent fibers
—— Afferent fibers Pterygopalatine ganglion
............ Parasympathetic fibers
= = = = Sympathetic fibers

Infracrbital nerve
Zygomatic nerve [cut)



e Terminates by dividing in to palpebral ,nasal
and labial branches

 Accompanied by infra orbital branch of
maxillary artery and vein

Oculomotor, Trochlear and Abducens Nerves
Schema

Frontal nerye [our)]

Superior divigion of oculomotor nerve .
Lacrimal nerwe [cut]

Sympathetic root of ciliary ganglion
Fo=terior ethmoidal nerve
Sen=ory root of ciliary ganglion

Common annular tendon
Ophthalmic nerwe W)
Oculomotor neree (1]

Accessory oculomaokor
[Edinger-westphal] nucleus
[parasympathetic]

Anterior ethmoidal nerve
Superior i
oblique muscle. i

Lewakor palpebr ae 1 __-Oculomotor nucleus

superioris muscle *.__Trochlear nucleus

Superior rectus Trowchlear

muscle v onerve [1%]
Lizrug iliary __ Abducens
e e nucleus

Cavernous
plexus

Internal carotid
artery and nerve

Short ciliary nerves 8

Sphincter
muscle of pupil

Dilator muscle plesus
of pupil Abducens
Ciliary muscle nierue [vl)
Ciliary ganglion ! \‘*\\ Lateral rectus
o ]
Inferior oblique =7 & ; muscle and
muscle (| abducens nerve
[turmed back)

Farasympathetic roat .
of ciliary ganglion Flandibular nerve [W3)

Medial rectus muscle Manillary nerse [W2)]

Inferior rectus musche Masociliary neree

Efferent fibers Inferior division of oculomotor nerde
Afferent fibers Pterygopalatine ganglion

sesreaneenss Parasympathetic fibers

— — — — Bympathetic fibhers

Infracrbital nerwe
Zygomatic nerdse [cut]



« Middle superior
alveolar

e Anterior
superior
alveolar

e Palpebral,

nasal & labial
branch

branches

Frontal air sinus

Levator palpebrae superioris Trochlea

Superior oblique m. Y-
Orbital plate of?'rontal bo?:e : : gmi:::';' i:;;’:
Superior rectus m. = e ’ ~ of lev. palpeb. sup.

Medial rectus m. 2 ‘ :
Lateral rectus m.
nmon tendinous ring

Upper eyelid
Conjunctiva
Tarsal plate

Lesser wing
of sphenoid

Jptic n.

Inferior oblique m.
Aaxillary n.
srygopalatine

ganglion

|opalatine fossa

Infraorbital n.
emerging through
infraorbital foramen

nferior orbital fissure
Inferior rectus m.
Maxillary air sinus



Ciliary ganglion

_ Nerves of Orbit - Muscles Partially Cut Away

° I_ |Ies b etwe en Superior View
the optic nerve i
an d I ate r aI './ - '-""-L‘_I . Longuiliary nerves

Supratrachlear nerve [cut] = Aadl/ ~ "\ 3 Short ciliary nerves
re Ct u S Supracrbital nere ——18— b8 Lacrimal nerve
branches [cut) |

P arasympathetic raot
" Fiom oculometor nerde

Recelves three -
ro O tS Anterior ethmaidal nerve

Optic: rerve (1)

e ,
N v Sympathetic root from
- internal caratid plesus

Ciliary ganglion —

o M Oto r O r Fosterior ethmoidal nerue

Sensony root from

B i1,
1 . nalﬂn;ncliliarg nerve B ] !1.“ "- f / ;
p arasym p at h etl C Superiar divizion of "f | iR ‘I V. ﬁ"

oeulomatar nerve [ [cut)

* sympathetic

Irternal caratid plasus

¢ S e n S O ry Trachlear nene [Iv] [out)

Branches toinferior and
medial rectus muzscles

Bbducens nerve (V)

Inferior division of cculomator nerve (1]

Lacrimal nerve

— Frontal nerye [cut]

it Ophthalmic nerve [y1)

Ceulomatar nerve [Il] —=

Abducens nerve (V]



Parasympathetic root:
Fibers arise from edinger
westphal nucleus

Travel through trunk of
3'd nerve

Enter the nerve to
inferior oblique from
which a branch to ciliary
ganglion is given

Cells of the ganglion
give origin to post
ganglion fibers

PG fibers pass through
short ciliary nerves to
sphincter pupillae &
ciliaris

Napn- /' = =
pilidFy \ l,:,f" /
T U A N
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Semory
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II.-'_rﬂ_l:l-. II II" Illlll | 1

Sympitht l..--"l.. a _::53‘ - "Il /] || I| I| -{ iFiEs
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Mator |:'|'|'1r|!l:|.l shord {ilian

(parasympathe panglion  cliary by

elic) rool Rergel



Sympathetic root:
Branch from internal

carotid p
contains

lexus,

postganglionic fibers

from sup
ganglion

erior cervical

Pas out of ganglion
without relay in to
short ciliary nerves

Supply b
of eyeba

ood vessels
I

May sup
pupillae

oly dilator




Sensory root:
From Nasociliary nerve

Contains sensory
fibers from the eyeball

Fibers pass through
ganglion without relay

Branches: 8-10 short
ciliary nerves which
pierce the sclera at the
entrance of optic
nerve. These contain
all the three type of
fiber from ganglion
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Semrary
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ropf

J'c-.lwfn'nn REFLE

”
- s
--".-" *
- ____—.—— l'I
i 1

Magor I:'|'||J|1F.I|.' RA T
(porarywpath pongliem  ciliary
glic) vl argel

-.'rm
'.l



Lacrimal apparatus

Structures connected
with the drainage of
the Iacrimal fIUId_ Lacrimal Apparatus

Disgection

Made of following
parts : Lacrimal
glands &its ducts

Conjunctival sac

Lacrimal puncta & L
canaliculi

| acrimal sac
Nasolacrimal duct




Lacrimal gland

Lacrimal Apparatus

e Serous gland

 Situated in lacrimal
fossa & partly onthe ... |
upp er eyelld DuctsnFIacrinTaIgIalnd r’ :

 Small accessory
lacrimal glands are
found In
Conjunctival
fornices

Frontal bone [cut away)

COrbital [superior] par
of lacrimal gland

Diggection

Superior lacrimal papilla and puncta

Lacrimal canaliculi

azal cavi

k anicha [turbinate)



e J shaped muscle
JIindented by LPS In
to orbital & palpebral
part

e 10-12 duct of this
gland open In
superior Conjunctival
fornix

* Ducts of orbital part
pass through
palpebral part

Lacrimal Apparatus
Dissection

Frantal bone [cut awa 1]

Supericr lacrimal papilla and puncta

Cirbital [superiar) part
of lacrimal gland

;;;;
A Lacrimal sac

part of lacrimal gland

.........
. } = 3
L R



Conjunctival sac

* Potential space
b etwe en p al p € b ral Evyelids and Anterior Orbital Structures
and lacrimal Sagital Secion
conjunctiva et
« Palpebral conjunctiva
is thick opaque & Ny /-2
adherent to tarsal SNy A —
plate i
e Bulbar conjunctivais = s
thick transparent &
loosely attached to et
eveball o

Lewator palpebrae superions musche

Cilia [lashes]




Lacrimal puncta &canaliculi

Is In each eye lid at
the summit of lacrimal Eyelds
Oapllla’ Iacrlmal Anterior View
punctum is found g ha _
_acrimal Canaliculi WG,
start from punctum
10 cm long
Has a vertical

&horizontal part e
Open close to each

tarsal glands shining through

other In lacrimal sac ﬂw

behind the medial
nalnebral linament



Lacrimal sac
12 X 5 mm |n S|Ze Lacrimal Apparatus

Disgection
Situated In the il speipn
lacrimal groove e W
behind the medial === AL

palpebral ligament e
Upper end is blind

Lower end continuous
with nasolacrimal

papilla and punzta

d u Ct Opening of nasalacrimal duct

Fromtal bone [cut away)

Superior lacrimal papilla and puncta

Lacrimal caruncle

Lacrimal canalicul



Nasolacrimal duct

Membranous
passpge,18 mm long

Begins at the lower
end of lacrimal sac

Runs downwards,
backwards &laterally

Opens Iinto inferior
meatus of nose

Valve of Hasner at
the lower end of duct

Lacrimal Apparatus

Frontal bone (et suws 1)

Orbital [superior) part
of lacrimal gland

...........

Palpebral [inferior]
part o lagrimal gland —

Ducts o f lacrimal gland

. . ) F
Flica zemi lunariz
and lacrimal lake

Dissection

Superior lacrimal papilla and puncta
Lacrimal canalicul

acrimal sac



Applied anatomy

 Inflammation of lacrimal sac is called
dacryocystitis
« Congenital absence or noncanalisation of

nasolacrimal duct result in excessive
lacrimation



Ophthalmic artery

Branch of
Intracerebral part of
ICA

Runs in the optic
canal inferolateral to
optic nerve

In orbit crosses optic
nerve from above

Medial palpebral Lateral palpebral

Supratrochlear

Dorsal nasal

Supra-orbital

Infratrochlear N.

Anterior s
thmoidal A. and N.

Posterior ciliary
Arteria retinae centralis

,=E e //. Posterior ciliary

Posterior ethmoidal

Ophthalmic

Ophthalmic
Nasociliary N.

Internal carotid



Branches

Central artery
Lacrimal artery
Recurrent meningeal
Zygomatic
Posterior ciliary's branches
Supraorbital branch
Posterior ethamoidal artery
Anterior ethamoidal artery
Supratrochlear artery
Medial palpebral
Dorsal nasal




