CRANIAL NERVES OF THE ORBIT

CN Il
CN I
CN IV & CN VI
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TERMS

e Afferent = Absorbs information

e Special = carries fibers for senses
v From target

e Smell-CN I

. v’ To brain
* Vision—CN Il v’ Sensory
* Hearing—CN VIII
* Balance —CN VIIl e Efferent = Exits CNS
* Taste—CN VII, CN IX, CN X v To target
e General = not special © v' Motor
* Visceral = from internal organs + reflexes
* CNIII,IX, X
* Somatic = skeletal muscle k
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AFFERENT NERVE

___ SPINAL CORD|
/ MUSCLE —

EFFERENT NERVE
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Ganglion:

= Collection of cell bodies outside ¢ Autonomic nervous system
the brain + Synapse

* Grey matter

Postganglionic
neurotransmitter

Preganglionic
neurotransmitter D) >
Varicosity ® E
e
—
op

| 3

Postganglionic fiber e
~ 4
e

| Autonomic ganglion |
Central Effector organ

nervous :
system © Brooks/Cole - Thomson Learning " u a y QIO

Preganglionic fiber




OPTIC NERVE (CN I1)

CNS

Sensory — SSA: Special somatic afferent
Parasympathetic — SVA: afferent pupillary light reflex
Retina = Visual cortex (occipital lobe)

Optic chiasm: crossing of nasal fibers
* Nasal fibers = contralateral
* Temporal fibers = ipsilateral

Nasal fibers = temporal vision

Temporal fibers = nasal vision

\Right retina
C_)—Optic nerve
)—— Optic chiasm

U—Optic tract

(D

/
oy »‘\Optic

radiations

Left retina/ '

Lateral
geniculate
body

i
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TERMS

* Anopia = loss of vision
 Hemianopia = loss of vision in half of the visual field

 Quadranopsia = loss of vision in one fourth of the visual field (one

guadrant)

e Homonymous hemianopia = Loss of vision in half of the visual field in

both eyes on the same side

i
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! N
Optic nerve

t 9

Optic tract

Lateral
geniculate
nucleus

Optic radiations

Occipital lobe

Source: Aaron L. Berkowitz: Clinical Neurology

and Neuroanatomy: A Localization-Based Approach
www.neurology.mhmedical.com

Copyright © McGraw-Hill Education. All rights reserved.

OPTIC NERVE LESION

IPSILATERAL MONOCULAR ANOPIA

Central scotoma
* Retinal damage

MCC is glaucoma
®* Leading cause of blindness

Others: trauma, tumors etc

Progressive
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Optic tract

R

Lateral ‘
geniculate

nucleus

Occipital lobe

(6
Optic radiations
@

Source: Aaron L. Berkowitz: Clinical Neurology

and Neuroanatomy: A Localization-Based Approach
www.neurology.mhmedical.com

Copyright © McGraw-Hill Education. All rights reserved.
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OPTIC CHIASM LESION

BITEMPORAL HEMIAOPIA
* Only nasal fibers
* Loss of temporal vision

* MCC is pituitary tumor
 Others: MS
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OPTIC TRACT LESION

é i‘
S CONTRALATERAL HOMONYMOUS
p > o HEMIANOPIA

o

&) Pptolmet OC. * Subcortical lesions
2 * Stroke

p— ‘ * Tumors
geniculate o
nucleus > Infections

* Congenital

A

Optic radiations

Occipital lobe

Source: Aaron L. Berkowitz: Clinical Neurology

and Neuroanatomy: A Localization-Based Approach
www.neurology.mhmedical.com

Copyright © McGraw-Hill Education. All rights reserved.
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OPTIC RADIATION

2 pathways g

UPPER (F) e iy
e Superior quadrant Oot""f“t'“”’

* Inferior quadrant visual field

Left eye Right eye

 Baum’s loop through parietal okl i
lobe e
Optic radiations
LOWER (E)
* Inferior quadrant ey
* Superior quadrant visual field e I PO

calcarine fissure

* Meyer’s loop through temporal

lobe *



‘ UPPER RADIATION LESION
-
optonome 3 A CONTRALATERAL LOWER
) , QUADRANTANOPSIA

0 Optic tract
o @ * Loss of lower quadrant

‘ . , visual field opposite to side
it of lesion
()

G5© * If bilateral = lower O

altitudinal hemianopia

Optic radiations

Occipital lobe

Source: Aaron L. Berkowitz: Clinical Neurology
and Neuroanatomy: A Localization-Based Approach
www.neurology.mhmedical.com

Copyright © McGraw-Hill Education. All rights reserved.
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LOWER RADIATION LESION

</
NS CONTRALATERAL UPPER
) QUADRANTOPSIA

4

Optic tract

* Loss of upper quadrant

4]
‘ - visual field opposite to side
odeus: Q“@ of lesion

(5]
e If bilateral = upper
| altitudinal hemianopia

Source: Aaron L. Berkowitz: Clinical Neurology
and Neuroanatomy: A Localization-Based Approach
www.neurology.mhmedical.com

Copyright © McGraw-Hill Education. All rights reserved.
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Optic radiations

Occipital lobe



UPPER AND LOWER
RADIATION LESION (6)

CONTRALTERAL HOMONYMOUS
HEMIANOPIA

e Loss of all visual fibers on
opposite side of the lesion

Optic radiations

Occipital lobe

Source: Aaron L. Berkowitz: Clinical Neurology

and Neuroanatomy: A Localization-Based Approach
www.neurology.mhmedical.com

Copyright © McGraw-Hill Education. All rights reserved.
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VISUAL CORTEX LESION

P P
‘ CONTRALATERAL HOMONYMOUS

Optic nerve i HEMINANOPSIA WITH MACULAR

9 l Optic tract SPARING
o 24 ®* |oss of all visual fiber on

contralateral side
(> e ) |
aucious * |ntact pupillary reflex

P

Optic radiations

Occipital lobe

Source: Aaron L. Berkowitz: Clinical Neurology

and Neuroanatomy: A Localization-Based Approach
www.neurology.mhmedical.com

Copyright © McGraw-Hill Education. All rights reserved.
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p— SUMMARY

\ </
1. Ipsilateral monocular anopia
e > o 2. Bitemporal hemianopia
3.

Optic tract
L3 Contralateral homonymous

hemianopia
. Lateral ’ :
uceus 4. Contralateral upper quadranopsia
_, Gs 5. Contralateral lower quadranopsia
®
oS

Copyright © McGraw-Hill Education. All rights reserved. | = -
’ ‘ U ﬂ y Gl e e

6. Contralateral homonymous
hemianopia

Optic radiations

/. With macular sparing

Occipital lobe

Source: Aaron L. Berkowitz: Clinical Neurology



OCULOMOTOR NERVE (CN IiI)

* Superior orbital fissure
* |nside tendinous ring

* Motor — GSE: General somatic efferent
* Superior rectus muscle
* Inferior rectus muscle
* Medial rectus muscle
* Inferior oblique muscle
* Superior levator palpebrae (lifts eyelid upper half)

* Parasympathetic — GVE: General visceral efferent (Efferent pupillary light
reflex) alrn

* (Ciliary ganglion
®* Pupillary muscles

® Ciliary muscles (accommodation)

i i)
\‘.\' ;‘
i I‘i 4 ‘8
Constrictors 1
contract 3




Oculomogor nerve
Superior dhision Levater palpebrae superiorts

Sweroroblal | /" (skeletal muscie companent)

fissure t

Cavemous sinus \ '

inerve passes along ,

ateral wall) | I

Oculomator nucleus ‘ Superior rectus

(located in the midbrain)

Cifary ganglon

|pregangllonk parasympathetic fves

synapse 1o form postganghonic flbres

which contiwe as the shont ciliary

E ; nerves fo supply the cliary muscles)
dinger-\Yestphal nucleus *

(parasympathesic flbres) nferior oblique

Inferior orbtal
fissure

Medial rectus

Tendnousting  ptacr dovte
. Iinferior dwision .
of o nferior rectus
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Superior Rectus

Inferior Rectus

Four extraocular
muscle

Somato motor Medial Rectus

dLevator palpebra
superiosis
Oculomotor
Nerve
—— ! constrictor —
pupillae

Inferior Oblique ’

dinger-Westpha
(visceral motor)

Ciliary muscles
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Unaccommodated ’ Accommodaled
lens

fens

> Zonular fibers
" relaxed

. . /, 7D
C C a t I n Zonular fibers = |

under tension ~r~ =\

7- N

\\\

|
)
|
| / \'n,
| ?M //\' :i‘::,;:.
|
|
|
STRECHED ‘
|

e Ciliary muscles ACCOMMODATION IN THE NORMAL EYE

 CNIII

e Constriction of mm = relaxation of zonular fibers = lens is
accommodated (thicker)

e Relaxation of ciliary mm = tension of zonular fibers = lens is
streched (unaccommodated)

*
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TROCHLEAR NERVE (CN IV)

* Superior orbital fissure =
e OUTSIDE the tendinous ring
* Motor — GSE
e Superior obligue muscle ) %

1. Internal rotation s van— )

2. Depression (when looking medially)
3. Abduction
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Superior Rectus m

Superior Oblique m

Medial Rectus m

Inferior Oblique m
Inferior Rectus m
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SPECIAL

Superior
orbital fissure

. Thinnest CN

Longest route \/” \

Pons

Decussates in brain stem

pwoN e

Posterior exit
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ABDUSENCE NERVE (CN VI)

Superior Rectus m

 Pontomedullary junction

* (Cavernous sinus

e Superior orbital fossa 3
* Motor — GSE '“e’a”*e"“““{

 Lateral rectus muscle
* Pulls eyeball laterally

Superior Oblique m

}Medial Rectus m

Inferior Oblique m

Inferior Rectus m

*
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Cavernous sinus Cavernous sinus

Optic chiasm

° O TO M CAT Diaphragma sellae

Meningeal layer of dura

v o

Pituitary
Vi

A C Endosteal layer of dura [REESEEEEEES

Sphenoid sinus

oooooooo
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Superior oblique muscle
Superior rectus muscle
Lateral rectus muscle

Trochlea

Eyeball

Sphincter
pupillae
muscle

Ciliary
muscle

Inferior
oblique
muscle
Inferior
rectus
muscle

———— Midbrain

Y

x V Medulla

Oculomotor

|%¢
—————

Abducens Trochlear

ganglion
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INNERVATION OF THE MUSCLES OF THE EYE

CN Ill = Oculomotor nerve
e Superior rectus muscle Superior Rectus
* Inferior rectus muscle
* Medial rectus muscle
e |nferior obligue muscle
e Superior levator palpebrae
* Efferent pupillary light reflex

5
s /
s
§ Superior Oblique m
S 7
i ~ : Medial Rectus m
. /
=
7, :
By, NS _—
7y | \ R :
|| y
p
’

CN IV = Trochlear nerve
e Superior obligue muscle

CN VI = Abducens nerve
e Lateral rectus muscle *



Supratrochlear nerye

Superior View

Medial rectus muscle : 3
Medial branch of supraorbital nerve

Superior oblique muscle <

P 9 Lateral branch of supraorbital nerve

Infratrochlear nerve _ = -
v g

” . M

Nasociliary nerve W9 s s

Trochlear nerve (IV)
Superior rectus muscle

- Lacrimal gland
\ R
Lacrimal nerve

Common annular tendon

Ophthalmic nerve (V1) Frontal nerye

Optic nerve (Il)

Marillary nerve [V2)

Meningeal branch of

Internal carotid artery mazillary nerve

and nerve plexus
Mandibular nerve (V3)
Oculomotor nerve (Il
" Meningeal branch of
Trochlear nerve (1Y) mandibular nerve
Abducens nerve (¥I)

Tentorial (meningeal) branch
of ophthalmic nerve
Lesser petrosal nerve

Greater petrosal nerve

Tentorium cerebelli Trigeminal (semilunar) ganglion

. Levator palpebrae superioris muscle

“\& Lateral rectus muscle
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CN Il LESION

* Dilated, fixed pupil

* Decreased visual acuity (loss of
accommodation)

* Ptosis (sup levator palpebrae)
 Eyeball =down and out
e External strabismus
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Causes s/ C{ Midbia
Q Ny
* MCC: = =
* Vasculitic G ~
* Tumors CAVERNous
SINUS

* Aneurysm

e Vasculitic = deep
 E.gdiabetes/HTN
 May spare the parasympathetic
fibers

superficial
parasympathetics

\5

deep

vasculature l :

WYY UV

e Pupillary involvement is bad

O

o orbital | .
o

floor o \ ..



CN IV LESION

 Eyeball =up and out
 Head tilt (contralateral side)
* Diplopia

* Presents with
e Neck pain Right trochlear nerve palsy

e difficulty reading
* Normal pupil

Hypertropia & éxtorsion
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Cont. CN IV lesion

¢ MCC: ke
e Vasculitic etk O\Midbr |
e Tumor O N\ e

.
* Trauma
 Congenital trauma ==
\ \

* Long and thin nerve




CN VI LESION

* Normal pupil

e Eyeball = medially (cross-eyed)
* Internal strabismus

e Diplopia (double vision)
* MCC:

e Vasculitic
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SKULL

DURA MATER

' »

cNb — —— SUBARACHNOID

() ~ SPACE
. Pons /] =
\‘\ / C AVERNouS BRAIN
o \ SINUS
e A

ARACHNOID
MATER

PIA MATER

\

———

The nerve bends sharply = makes it
sensitive to increased intracranial
pressure (ICP)
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FOURTH

vasculopathic vasculopathic
tumor
congenital cranial pressure
trauma
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