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Neuro-Ophthalmology
 Afferent Disorders

 Vision loss or changes
Unresolving or 

transient
Unilateral versus 

bilateral
 Optic neuritis
 Non-Arteritic Ischemic 

Optic Neuropathy 
(NAION)

 AAION (Temporal 
Arteritis/GCA)

 Efferent Disorders
 Diplopia
 Ptosis (3rd CNP or 

Horner’s)
 Oscillopsia (nystagmus 

on exam)
 Anisocoria (       ICP or 

Horner’s)



Ocular Motor Deficits

Oculomotor (3rd Cranial) Nerve Palsy

Abducens (6th Cranial) Nerve Palsy

Trochlear (4th Cranial) Nerve Palsy

Internuclear Ophthalmoplegia



Ocular 
Motility 

Review

 LR6SO4AO3
 6th

 Lateral Rectus: ABduction

 4th
 Superior Oblique: Infraduction, incyclotorsion

(strongest in ADDuction)

 3rd
 Superior Rectus: Supraduction and mild incyclotorsion

 Inferior Rectus: Infraduction

 Medial Rectus: ADDuction

 Inferior Oblique: Supraduction, Excyclotorsion
(strongest in ABduction)

 Levator palpebrae: Elevates the lid

 Inferior Division  pupillary constriction



Third Cranial Nerve Palsy

 Patient: Diplopia +/- Ptosis +/- Anisocoria
 History: Acuity, Painless versus Painful, Trauma
 Clinical examination: Complete or Incomplete? Pupil involvement?

Balcer LJ, et al. Am J Ophthalmol 1996; 122:437



Oculomotor Nerve Anatomy



Third Cranial Nerve Palsy Loci

Nuclear Lesion Fascicular 
Lesion

Uncal
Herniation or 

Meningitis

Aneurysmal 
compression 

(SCA or PCOM)

Cavernous 
Sinus Lesion

Orbital Lesion
or NMJ



 Etiologies
 Stroke
Demyelination
Hemorrhage
Vascular 

malformation
 Tumor
 Temporal Arteritis
Pituitary Apoplexy

 Testing
MRI w/wo
MRA brain
ESR, CRP, CBC 

for platelets

Nuclear or 
Fascicular Lesion



 Uncal HerniationCTH
 Cushing’s triad

HTN
 Bradycardia
Apnea/irregular breathing

 Headache
 AMS
 N/V

 MeningitisMRI brain w/wo
 Fever
 Headache
 Vomiting
 Nuchal Rigidity

Tintinalli JE, et al: Emergency Medicine: A Comprehensive Study Guide. 3rd ed. New York: McGraw-Hill; 1992. 

Meningitis / Brain Injury caused by infection / Causes - Disorders | Braininjury-explanation.com

https://www.braininjury-explanation.com/causes-disorders/brain-injury-by-infection/meningitis


o Parasympathetics 
superficial  pupillary 
involvement

BUT normal pupillary 
function does not rule 
out aneurysm!

MUST obtain vessel 
imaging CTA or MRA 
brain!

Posterior Communicating Artery Aneurysms | Neupsy Key

https://neupsykey.com/posterior-communicating-artery-aneurysms-2/


Cavernous sinus - Location and Relations -Tributaries - Connections - Thrombosis - AnatomyQa

•3rd, 4th, and 6th CN
•V1 and V2 of Trigeminal 
•ICA

Contents

•Eye pain, papilledema, exophthalmos, 
ophthalmoplegia, ptosis, pupillary 
dysfunction, facial 
anesthesia/paresthesia

Symptoms

•Thrombosis
•Inflammation/Infection
•Carotido-cavernous fistula
•Pituitary apoplexy/mass

Etiologies

Testing? MRI brain and orbits w/wo

https://anatomyqa.com/cavernous-sinus-anatomy/


 Superior Orbital Fissure: 3rd, 4th, 
6th, V1

 Superior Division
 Levator and superior rectus 

ptosis and impaired 
supraduction

 Orbital Apex
 Proptosis, vision loss, injection

 Neuromuscular Junction: Any 
Pattern! 
 Myasthenia Gravis/LEMS
 Fluctuating with fatigue
 +/- dysphagia, respiratory or 

proximal muscle weakness



3rd Nerve Palsy Testing

Funduscopic Exam

CTA head

MRI brain and orbits w/wo contrast

+/- Myasthenia Panel

+/- LP



6TH Cranial 
Nerve Palsy
 Inability to ABduct the 

eye
 Esotropia
 Company it keeps!

 Papilledema, AMS, 
headache

 Facial Palsy 
 Other eye movement 

deficits



6th Nerve 
Palsy: Nucleus 
versus Fascicle
 Nucleus

 Lateral Gaze 
Palsy (BOTH EYES)

 Fascicle 
 Impaired 

ipsilateral 
ABduction



6th Cranial 
Nerve Palsy

Company it keeps!
Facial Palsy 
1 and a ½ syndrome
3rd, 4th, V1 and V2
3rd, 4th, and V1 only

Fingertips (umich.edu)
Liu GT, et al. Neuro-Ophthalmology: Diagnosis and 
Management, 2010 Superior Orbital Fissure

https://fingertips.neuro-ophthalmology.med.umich.edu/Ocular_Motor_Cranial_Nerve_Pathways/Sixth_Nerve.html


6th CNP Testing

Funduscopic 
Exam

MRI brain w/wo 
contrast

CTH first if 
headache, AMS, 
papilledema

ESR, CRP, CBC if 
GCA symptoms



4th Cranial 
Nerve Palsy

 Complaint
 Binocular vertical diplopia, TILT of second 

image, worse in down and contralateral gaze

 Exam
 Contralateral Head tilt

 Hypertropia

 Company it keeps

 History
 Head Trauma (even remote)

 Headache/fever

 Demyelination episodes



Left 4th Cranial Nerve Palsy Exam

Superior rectus TRYING to incyclotort the 
eye but just elevating it

Left Hypertropia

Contralateral head tilt and chin down posture helps!



4th Cranial Nerve Anatomy
o Crosses and exits dorsally
o Long pathway and fragile
o Company it keeps

o Nuclear
o Contralateral brainstem signs
o Contralateral Horner’s

o Subarachnoid space
o Diffuse CN involvement

o Cavernous Sinus
o 3rd, 6th, V1/V2, Ipsilat Horner’s

o Superior Orbital Fissure
o 3rd, 6th, and V1

o NMJ
o s/sx of Myasthenia

Fingertips (umich.edu)

https://fingertips.neuro-ophthalmology.med.umich.edu/Ocular_Motor_Cranial_Nerve_Pathways/Fourth_Nerve.html


Internuclear Ophthalmoplegia (INO)

Internuclear Ophthalmoplegia - Ophthalmology - Medbullets Step 2/3
2020–2021 BCSC Basic and Clinical Science Course™ (aao.org)

Left INO

Left 1 + ½ 

https://step2.medbullets.com/ophthalmology/120489/internuclear-ophthalmoplegia
https://www.aao.org/bcscsnippetdetail.aspx?id=1a8ed1ba-031a-41ce-b221-da3e315aecf6


Wernicke 
Encephalopathy
 Triad

 Confusion

 Ophthalmoplegia

 Ataxia

 Exam
 Nystagmus

 Unilateral or bilateral 6th CNP

 Imaging: MRI brain
 Treatment: IV thiamine
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