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My Last nerve

Lynn E. Lawrence, CMSgt (ret) USAF,
CPOT, ABOC, COA, OSC

Vision — an important part of your health

*Vision is an early ) 72
warning sign for many
disease

*Pain when moving eyes
left to right could
indicate optic nerve
swelling

How many cranial nerves are there

*How many total cranial
nerves are there?
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Objectives

« Identify the nerves of the ophthalmic sy *
* How many cranial nerves are there

* What do they do (innovate)?

* What functions do they impact?

* What happens when they do not work?
+ Diseases impacting optic nerves

Anatomy

What function does the pupil have?

Cranial Nerves

Olfactory
Il Optic
1l Oculomotor
IV Trochlear
vV Trigeminal
VI Abducens
VIl Facial
VIl Vestibulocochlear
IX Glossopharyngeal
X Vagus
Xl Accessory
XIl Hypoglossal

Which cranial nerve controls the superior oblique muscle?



What are nerves and what do they do

* Nerves help us to respond to the
world around us

« The nervous system has two major
parts: the central nervous system
(CNS) and the peripheral nervous
system (PNS). The central system is
the primary command center for
the body, and is comprised of the
brain and spinal cord. The
peripheral nervous system consists
of a network of nerves that
connects the rest of the body to the

Why are nerves important?

* The central nervous system transports critical
signal information throughout the body

* How many cranial nerves do you have?

OCULAR MOTILITY (EOMs) (cont.)

/)

MUSCLES
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NERVOUS SYSTEM

Our electrical system —
must be plugged in e — )

* The nervous system is a complex
collection of nerves and specialized
cells known as neurons that
transmit signals between different
parts of the body. It is essentially
the body’s electrical wiring.

http:, livescience.com/27975-human-body-system-the-
nervous-system-infographic.html

Cranial Nerves LR:SO4.

crteees (0 rrmasine lemmagharyget (13

Muscles o

* Lateral rectus muscles Q
#6 ...abducens nerve

« Superior Oblique #4
..trochlear nerve

* All other muscles are
controlled by #3 ...
oculomotor nerve

Name the 3 chambers of the internal eye?

Extraocular Muscles

* Medial Rectus

- Most powerful, adduction, CN
n

* Inferior Rectus

- Primary is depression, CN 11
* Lateral Rectus

- Abduction, CN VI
* Superior Rectus

- Primary is elevation

‘Which muscle close the eye lid and is innervated by cranial #7?


http://www.livescience.com/27975-human-body-system-the-nervous-system-infographic.html
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Muscles and Function
Extraocular Muscles

* LR6..504..3
* Rectus
* Obliques
« Superior Oblique (SO)- has 3 functions; intorsion,
* Intorsion depression and abduction; innervated by the 4" (trochlear)
* Extorsion cranial nerve
* Elevation * Inferior Oblique (10)- 3 functions; extorsion, elevation, and
* Depression abduction; innervated by the 3 (oculomotor) cranial nerve
* Adduction
* Abduction

Proper alignment and muscle balance of the eyes is called?

An obvious upward/superior deviation of the eye is called?

Extra Ocular Muscles

Extrinsic Ocular Muscles Functions

Superiar rectus Superior rectus
1 Superior Superior
obhq‘ue cblique
: 7 N
teral z Lateral
R 0 &0 )b :
& Inferiar
I‘. Right obl.lqur: oblique ! i
xtraocular muscles’
Inferior / it
rectus
Whatis the name of the point where the muscles come together?
COVER TESTING (cont.) COVER TESTING (cont.)

COVER/UNCOVER test

COVER TESTING has ‘two’ parts:
Only done if MOVEMENT during the ALTERNATING test!

1) ALTERNATING test
2) COVER/UNCOVER test . Obse_r\{e LEFT EYE as you COVER RIGHT EYE
+ Did it move? (Yes = TROPIA; No = PHORIA)
3) Do them in this order! (Please?) .
Repeat for other side...

4) Done at DISTANCE then NEAR + Observe RIGHT EYE as you COVER LEFT EYE

5) Pt wears the “correct” Rx for test distance + Did it move? (Yes = TROPIA; No = PHORIA)

ALTERNATING tells you DIRECTION of DEVIATION (if any) UNCOVER only matters if you saw MOVEMENT when you

« ESO, EXO, HYPER/HYPO COVERED! (i.e., had a TROPIA)

* No movement? Ptis ORTHO! Yea! (Don’t have to do * Do you see movement AGAIN when you UNCOVER?
COVER/UNCOVER test ©) + UNILATERAL TROPIA!

* No movement when you UNCOVER?
* ALTERNATING TROPIA!


http://webvision.med.utah.edu/imageswv/scan.jpeg
http://webvision.med.utah.edu/imageswv/scan.jpeg

Pre-testing Can reveal serious conditions
SIXTH

(vasculopathic)
tumor
Cranial pressure)

What do they Do (innovate)?

* Nerves trigger organs to
operate and this triggering
is called innervation

* It is important to identify if
you are dealing with a
nerve, muscle, or organ
issue

Testing
* Pupil Response
* Muscle H Testing
« Dilated Fundus
« Visual Field Testing
* Optic Nerve Scan
* Reflex Testing
* MRI Testing
« Spinal Fluid Testing
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COVER TESTING (cont.)
TR T v

WHAT DOES THIS CHILD HAVE?

What ocular functions do they impact?

|

*Eye alighments

*Lid positions \&
*Transmission of signals

to and from the eye

Optic Neuritis

* The optic nerve carries visual
information from your eye to
the brain. Sudden swelling of
this nerve can damage the
insulation (myelin sheath)
surrounding each nerve fiber.
This can result in permanent
visual loss



http://www.nlm.nih.gov/medlineplus/ency/article/002261.htm
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Outside of eye

Retina — 10 layers

Identification of Retinal Layers

Je[elo[o]oTalo]

* Pigment epitheliur |
* Rods

* Cones—
* Outer plexiform lay.,
* Horizontal cells
* Bipolar cells

* Amacrine cells—;
* Inner plexiform Iay(/
* Ganglion cells — _J
* Nerve fiber layer

NFL: Nerve Fiber Layer |is70: sunction 1PL
g Membrane OPL: Outer Plexiform

w:
GeL: Ganglion Cell Layer

:
. vt gt et

Cross-sectionalimage of live tissue; a virtual biopsy

Vitreous (inside of eye)

Main symptoms of

What happens when they do not work? Bodily Effects ra O SO
Listen to your patients :;;:Ejz‘;m ‘?I:’;Efg::‘;,s ) T,b
* Major Depression :Bzzz:aw'“‘:::ni |
« Itis like having a bad wire ona « Unstable Moods il
lamp. Whatever it is attached + Cognitive Impairment e

to doesn’t work or it works
intermittently

« Testing must be done correctly
and attention to detail is a must

* Fatigue - Spasms
* Physical Impairment Sensation:

* Weakness - Hypoesthesias.

- Paraesthesias

« Dysarthria (speech disorder) Bowel:
« Pain e Y

Urinary:
- Incontinence e
- Frequency or

retention

Early Symptoms of MS

* Diminished brain function

Ophthalmoplegia

Stabiamus Internuclear ophthalmoplegia is a
* Blurred or double vision @ 6 ‘ersort%fer ofé:onjugﬁte lateral gaze.
o Thinki e affected eye shows impairment
Thinking problems - of adduction. The partner eye
* Clumsiness or a lack of coordination glvgrgesbf(rjorrl.the affegted eye
. uring abduction, producing
Loss of balance ay = glslopla; during extreme
* Fatigue and Numbness abduction, compensatory
o a 6 nystagmus can be seen in the
* Tingling o—reosmey partner eye. Diplopia means
+ Weakness in an arm or leg. double vision while nystagmus is
a involuntary eye movement

* No two people have exactly the same
symptoms of MS

* Swallowing issues

e characterized by alternating
smooth pursuit in one direction
@ @ and a saccadic movement in the

— other direction.



http://en.wikipedia.org/wiki/File:Symptoms_of_multiple_sclerosis.png
http://en.wikipedia.org/wiki/File:Symptoms_of_multiple_sclerosis.png
http://en.wikipedia.org/wiki/Adduction
http://en.wikipedia.org/wiki/Diplopia
http://en.wikipedia.org/wiki/Physiologic_nystagmus
http://en.wikipedia.org/wiki/Eye_movement_(sensory)
http://en.wikipedia.org/wiki/Smooth_pursuit
http://en.wikipedia.org/wiki/Saccadic_movement
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Trauma :
* Damage to eyelid Ptosis (Toe-SIS)

* Ptosis is a drooping or falling of
the upper eyelid. The drooping
may be worse after being awake
longer, when the individual's
muscles are tired.

* Can be disease or trauma related ’ F%

Z -

Nerves of the eye lids Eyelid nerves... cont

* In humans, the sensory nerve supply
to the upper eyelids is from the
infratrochlear, supratrochlear,
supraorbital and the lacrimal nerves
from the ophthalmic branch (V1) of
the trigeminal nerve (CN V). The skin
of the lower eyelid is supplied by
branches of the infratrochlear at the
medial angle, the rest is supplied by
branches of the infraorbital nerve of
the maxillary branch (V2) of the
trigeminal nerve.

* The facial nerve (CNVII)
innervates the obicularis oculi,
frontalis, procerus, and
corrugator supercilii muscles,
and supports eyelid protraction.
The temporal and zygomatic
branches of the facial nerve
supply the obicularis oculi, the
main eyelid protractor. The facial
nerve also supplies the
corrugator supercilii and the
procerus, both of which
secondarily contribute to upper iki.aao.org/File%3AAAO_54181.jpg
eyelid protraction

Lid Positions Lagophthalmus Gold Weights

* The oculomotor nerve (CNIII)
innervates the main upper eyelid
retractor, the levator palpebrae
superiorus, via its superior branch.
Sympathetic fibers contribute to
upper eyelid retraction by
innervation of the superior tarsal
muscle, also known as Miiller's
muscle. Sympathetic fibers also
innervate the inferior tarsal muscle,
contributing to lower lid retraction.



https://en.wikipedia.org/wiki/Infratrochlear
https://en.wikipedia.org/wiki/Supratrochlear
https://en.wikipedia.org/wiki/Supraorbital_nerve
https://en.wikipedia.org/wiki/Lacrimal_nerve
https://en.wikipedia.org/wiki/Trigeminal_nerve
https://en.wikipedia.org/wiki/Infratrochlear
https://en.wikipedia.org/wiki/Infraorbital_nerve
http://eyewiki.aao.org/File:AA0_54181.jpg
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PUPILLARY ASSESSMENT (cont.) PUPILLARY ASSESSMENT (cont.)
TESTING([DIRECT]
PUPILLARY REFLEXES
(O eye's v NORMAL responses)
STEP 1
s (@ <@
el and round)

{Obsenve ths eve)

;

. STEP3 3
[ S
WHAT DO YOU THINK ABOUT @) %

(Obssrve this eye)

THESE PUPILS? X

PUPILLARY ASSESSMENT (cont.) PUPILLARY ASSESSMENT (cont.)
;523’:2“ REFLEXES TESTING THE PUPILS FOR
{Ch eye's #kh nommal 1eeonss) AN[ACCOMMODATIVEIRESPO
Appearance of pupds with

patient looking @ distant

STEP1 S A_WI" W i
&> &> »
1504

(Observe this eye) i
Appearance of pupils with
PENLIGHT et '::::g (% :::Y’l
QWA;) 7
D =
STEP2 % (%ﬂ§ < ej@

(Observe this eye) 1 n
(Near target approximately
PENLIGHT 6" away from patient)

PUPILLARY ASSESSMENT (cont.)
Swinging Flashlight Test, revealing a
+ APD (or + MG) in the OS

> W Visual Pathway

g wP laaking o e Ssant taryer
"‘"‘<@ % Watch your test speed * Physical
%
”u— * Physiological
*®> W
]

mm“ﬁoﬁ;‘m \ « Psychological

withe AFF!
pupilary path in the OS FTNCAT

G

<@> <\%) What causes your physiological blind spot?

Constriction of 0D
‘shows it's AFFERENT
FeNLiaHT puplliary path to be fine



file:///C:/Users/Lynn/Videos/APD.mpg

Visual Pathway

* Visual pathway has seven
structures

* Retina

* Optic Nerve

* Optic Chiasm

* Optic Tract

« Lateral Geniculate Body
(LGB)

* Optic Radiations
* Visual Cortex ...where vision
occurs

Aniseikonia occurs when an object viewed by one eye is ?

The Oculomotor Nerve - #3
* It supplies adll tlllle Intrinsic Oci.llar
. Muscles and all Extrinsic Ocular
N Il = OCULOMOTOR NERVE Muscles except for the Lateral

+ ORIGIN: Midbrain

« INNERVATION: EOM's;
eyelid; ciliary; and sphincter of
is

+ FUNCTION: Eye movement
inward (medially), upward,
downward, and outward; pupil
Constriction, shape and
equality; elevates upper eyelid;
‘accommodation reflex.

+ DYSFUNCTION: Unable to
look up, down, or medial
(dysconjugate gaze); ptosis,
pupil diatation - bilateral or
ipsitateral, and loss of
‘accommodation reflex.

Rectus and Superior Obl ?ue. The
ParaSympathetic Fibers from this
Nerve innervate the Ciliary
Muscle of the Lens and the
Sphincter

Muscle of the Pupil. The Third
Cranial Nerve, or Oculomotor
Nerve arises at the Ventral aspect
of the MesenCephalon and
'gaansverses through the

Trigeminal Nerve #5

* The Fifth Cranial Nerve, or Trigeminal
Nerve, is the Largest Cranial Nerve, and
it carries Fibers that give Sensation to
the Face and Motor Fibers to the
Muscles of Mastication. It exits from
the BrainStem through the
Anterolateral surface of the Pons.

Sensation to the eyelids is supplied by
terminal branches of the ophthalmic
and maxillary divisions of the trigeminal
nerve. The cell bodies of the terminal
branches originate in the trigeminal
ganglion.
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Cranial Nerve #2 — The Opi Nerve

* The Optic Nerve, or Second
Cranial Nerve, lies just
Posterior and Inferior to the
Medial Olfactory Tract. It
carries information from the
Eye for Vision and Ocular
Reflexes.

By Patrick J. Lynch, medical illustrator - Patrick J. Lynch,

medical illustrator, CC BY 2.5,
wikimedia.org/w/i id=149802

Cranial Nerve #4 -
Trochlear Nerve

* The trochlear nerve, also called
the fourth cranial nerve or cranial
nerve IV, is a motor nerve that
innervates only a single muscle:
the superior oblique muscle of
the eye, which operates through
the pulley-like trochlea.

~Eye movement (superior oblique muscle)
-Damage causes double vision and inability
to rotate eye inferolaterally

6th Cranial Nerver — Abducens - abduction

* The Sixth Cranial Nerve, or
Abducent Nerve, supplies the
Lateral Rectus Muscle of the
Eyeball and issues from the
Brain at the Inferior border of
the Pons, just above the
Pyramid of the Medulla
Oblongata.



http://www.albany.net/~tjc/cranial-nerves.html
http://www.albany.net/~tjc/cranial-nerves.html
http://www.albany.net/~tjc/gloss1-a.html
http://www.albany.net/~tjc/20-01.html
http://www.albany.net/~tjc/11-01.html
http://www.albany.net/~tjc/20-03.html
http://www.albany.net/~tjc/11-01.html

Facial Nerve #7

* Somatomotor innervation of the
obicularis oculi, frontalis, procerus,

* The Seventh Cranial, or Facial Nerve, and corrugator supercili is supplied by
consists of two parts: the facial nerve (CNVII). The motor

« The Motor Root, which supplies the neurons originate in the pons. Their
Superficial Muscles of the Scalp, Face, fibers hook medially around the
and Neck abducens nucleus in the medial pons

before exiting at the cerebellopontine
angle near the anterior inferior
cerebellar artery

* A smaller Sensory Root, which
contains the Afferent Taste Fibers for
the Anterlor two thirds of the Tongue
and the Afferent ParaSympathetic
Fibers for supJ)Iy of the Lacrimal and
Salivary Glan

* The Facial Nerve arises from th
Lateral aspect of the Ponto-| Medullary
junction.

Ocular Nerves and Muscle Innervation

Retina Medial Rectus. Superior Oblique ~ Cornea Lateral Rectus
Macula Superior Rectus Upper and lower  One muscle s Levator Palpebrae
eyelids innervated by this.
nerve
Optic Nerve Inferior Rectus Conjunctiva Orbicularis Oculi

Inferior Oblique

Pupils constriction/ Cheek and tip of
Accommodation

Levator muscle Larger nerve

Eyelids have nerve innovations from cranial nerves 3,5, 7

Thank you

martralyn@msn.com
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Referral Sources

* Ophthalmology
* Neuro-ophthalmology
* Neurology

http://wwy

Question You Should Be able to answer

* How many cranial nerves impact eye functions

* Name the nerves that control eye movement

* What CN controls the superior oblique muscle

* What cranial nerve impacts the levator life function

* What cranial nerve causes abduction of the lateral rectus muscle
* What cranial nerve is the optic nerve

* How many total cranial nerves area there


http://www.albany.net/~tjc/gloss1-a.html

