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1655- 1710 . _ Neuro-Ophthalmic History Taking And Examination . DrClement TAN
1710 - 1725 The Swollen Optic Disc Dr James CULLEN
1725 - 1740 , The Pale Optic Disc ' ' Dr Sharon TOW
1740-1756 - Approach To Diplopia A/Prof WAN HAZABBAH
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Approach To

Dr Wan Hazabbah Wan Hitam
Associate Professor & Head
Department of Ophthalmoelogy,
Schoplof Medical Sciences.
UniversitiSains alaysia

£t Ko Loron, Kikmmam

Introduction

Diplopia is encountered almost
exclusively in adults or in those
with mature visual systems

Young children may not be able to
express this symptom d/t immature
visual systems able o suppress the
poorer image resulting in
amblyopia.

! .

* Introduction
= Mechanisms
= « History
* Examination
* Aetiologies
« Investigations
* Management

* Sgmmary .

Mechanism

The 2 most common mechanisms
for diplopia are:

ocular misalignment

ophthalmic aberrations

(defects of comea, lens, ifis or retina)

Introduction

L]
) L]
+ Derived from 2 Greek words:
- Diplous - double
- Ops - eye

+ Anatomic & systematic approach
- lead to an accurate diagnosis
without extensive investigation.

L4

Mechanism

.

Dysfunction of primary or secondary
visual cortex

bil monocular diplopia
= with no ocular aberration

4. Functional

= diplopia without any pathologic cause




Mechanism

» The most important clue for identification of the
mechanism

- monocular diplopia (25%)
- binocular diplopia (75%)

Mechanism

Binocular diplopia
ocular misalignment in a pt with normal binocular vision
defined as diplopia that resolves when either eye is occluded

(Image that being viewed does not fall on fovea of both retinas,
then the image appears to be in 2 different spatial locations)

‘ L]
Mechanism
Monocular diplopia A
o
* defined as double vision that is present in - b
affected eye while the other eye is occluded =
. Normal

-
= result of a local ocular aberration of cornea,

iris, lens or retina . L\t %
= X
L

* not d/t misalignment of the eyes

Ghosting

Binocular Diplopi

* Orbital Disorders
Trauma, mass or lumour, infection, thyroid-associated ophthalmopathy
* [EOM Restriction 1
Thyrold-associatéd ophthalmopathy, mass or tumour, extraoclilar nlusc(e
17 Injury or h. dA surgery

* EOM Weakness

Congenital myop , il ial myopathi lystrophy
. slar Junction Dysfuncti

Myasthenia gravis, botulism
« Palsies of 39,4 or 6" Nerves

Ischaemia, haemomhage, tumour or mass, vascular malformanon,
anewysm, (rauma, meningitis, multigle sclerosis

+ Brain Stem Injury to Cranial Nerve Nuclei =

Stroke, haemorrhage, fumour or mass, frauma, vascular malformation
+ Supranuclear Injury

Stroke, haemorrhage, tumour or mass, frauma, multiple sclerdsis,
wocepnslus‘ syphilis, icke encephalopathy, ative
ease

* Refractive Error
+ Corneal defect
(e.g. imegular astigmatism)
* Iris defectinjury
= Cataract
* Macular Defect

(e.g epirelinal membrane, choroidal foids)
=+ Media opacities
+ Cerebral cortical dysfdnction
(bilateral monocular diplopia)

History

Why need to differentiate - monocular or binocular?

- critical to determine the mechanism & cause ’ .
* Monocular diplopia
- focus on disorders of the eye

* Binocular diplopia

- evaluate for causes of ocular migalignment
- d/t neurologic or orbital disease

b ]



History

+ Important information regarding
— onset (abrupt/slow)
— duration
- frequency
— associated symptoms
- exacerbating or relieving factors.

*+ 'Hio of visiual loss, trauma, childhood strabismus, amblyopia & prior
ocular or strabismus surgery

Clues to Neurologic Causes
* primary or secondary visual cortex
- visual perception of multiple images

a. Horizontal diplopia
— related to the control & movement of MR, LR or both

o

. Vertical diplopia

= related to the control & movement of 40, SO, SR, IR or
combination

History

4 ‘Systemic review

+ h/o DM, HPT or vascular disease

* headache & other neurologic complaints;
muscle fatigue or weakness

* medications & drugs

L4
+ past medical & surgical histry

History ;

Orbital Disease or EOM Restrietion
* Any changes in appearance

* 0ld photographs
- useful to detect subtle changes

* Recent ocular surgery, trauma & eye paip

History

Clues to Ophthalmic Causes

+ most common causes of monocular diplopia are uncorrected
refractive error & comneal defects

+ Corneal defects
- double vision/shadow images

« Cataract
- poor vision & glare/ghost images

* Retinal (macula)
- distortions of images

History .

Neuromuscular Junction Dysfunction
+ fluctuating weakness - halimark
« diplopia that is absent in moming

- worsens throughout the day
- with reading

*+ >50% of MG present with ptosis & diplopia
- without other symptoms or signs of weakness




History

31 4t & @' Cranial Nerve Palsies
Cranial nerves can be injured along the course from eye to brain

Isolated cranial nerve palsy
h/o vascular risk factors HPT or DM
microvascular ischaemic infarct

Systemic vasculitis
GCA - can present with jaw claudication, headache, scalp
tenderness & arthralgia

History

6" Cranial Nerve Palsy

pt experience horizontal double vision that is worse when the
affected eye is abducted

(ie, in lateral gaze toward the side of the affected eye)
or when viewing objects al distance because the eyes must diverge

History

L]
31 Cranial Nerve Palsy

typically presents with vertical & horizontal diplopia
improves when the affected eye is abducted because the lateral
Jectus muscle & the 6" cranial nerve abduct the eye

History

Brain Stem Injury ' ol

rarely results in isolated diplopia
assoc. with neurologic symptoms

Pts should be asked about neurological symptoms
- facial numbness or weakness, hearing loss,
- dysphagia, dysarthria,
- vertigo & imbalance s .
- lincoordination, numbness, or weakness of extremities =

.

History

4" Cranial Nerve Palsy

result in vertical diplopia that is worse or only present with near
vision & downward gaze in the opposite direction of affected eye

pts also may report one of the images is tilted
Un SO muscle intorts the eye

Dysconjugate gaze palsies

History

Supranuclear Pathways g

Horizonlal palsy
- internuclear ophthalmoplegia (INO)

- characterized by an adduction deficit in the eye on same side as |
the lesion with simultaneous nystagmus of the abducting eye
during lateral gaze & it is commonly assoc. with MS or stroke




Examination

Monocular Diplopia

Complete ophthalmologic examination
- slit lamp examination & fundoscopy

Refraction

If pinholes correct the diplopia - the cause likely involves cormea or
lens

Examination

Extraocular Muscle Movement Examination

* If EOM movement is limited, need to determine the cause:
- restrictive process
— muscle weakness
- neuromuscular junction dysfunction
— cranial nerve palsy
~ orf supranuclear process

Examination

Binocular Diplopia

Evaluation of EOM movement

-

‘
Globe, Orbit & Eyelid
Examination

Complete general neurologic
examination

Examination

Neuromuscular Junction Examination

* Evaluation for fatigable EOM
& faligable eyelid

+ Plosis
- weakness of levator palpebrae

+ Cogan's lid twitch
» Triad of OMG - fatigable ptosis

- fatigable of EOM
- weakness of orbicularis oculi muscles

Examination

Globe, Orbit & Eyelid Examination
Exophthalmometer - measure proptosis or enophthalmos

Eyelid f‘mwon & eyelid-position
% lid retraction & lid lag ~ *

Plosis

Oid photographs - help to differentiate acute vs chronic

Examination

3 Cranial Nerve

* Injury results in:
— limited supraduction, infraduction & adduction
— pupil mydriasis & partial or complete pupil paralysis to light
— partial or complete plosis 9

- complete pupil-sparing often d/t to ischaemia




Examination

4™ Cranial Nerve

* ditintorsion action of SO muscle
- separation of doubled images increases when the head is tilted
toward the side of 4™ nerve palsy
— the deficit improves when the head is tilted to the opposite side
of 4 nerve palsy

+ head slightly tilted to the opposite side of 4th nerve palsy

Imaging Studies

CT scan or MRI (with contrast) of skull & orbits

TRO intracranial masses or other pathologic processes
— Blow-out fracture

— Enlarged muscles - thyroid ophthalmopathy
= Tumor of orbit

—~ Tumor along cranial nerve pathway

~ Increased ICP

— Aneurysm of intracranial carotid artery

— Carotid cavernous fistula - Angiography

- Disease of sinuses

-~ Bony disorders

* When the unaffecled eye is fixating on a distant target in primary
gaze, the affecled eye is often deviated inward (esotropia)

b .

Other Tests :

Tensilon test - OMG

Park three-step test '
- able to evaluate which 4 EOM responsible for vertical eye » ’
movements are responsible for a vertical diplopia

Goldmann perimeter .
- single binocular vision '

Brain Stem Examination

= Examination of 3, 4" & 6™ cranial nerves
= as well as all other cranial nerves

Treatment
Medical Care )

o | ‘ n |
. .

Occlusive lenses T

Fresnel prisms

Treatment of MG ; L

- Mestinon/long-acting anticholinergic agent, corticosteroids y



Treatment

Surgical Care

= Strabismus surgery
- occasionally necessary

= Transposition surgery
- permanent paralysis of LR muscle

* Knapp SO muscle paralysis
- permanent weakness of SO muscle

« Bolox Injection
- Injectigns into MR muscle d/t a weak LR in 6th nerve palsy.

Summary

=+ Evaluation of dipioﬁia can be daunting
witlfout a basic understgnding of
mechanisms & anatomy involved

+ A systematic approach is important to
uncover the mechanism of diplopia & to
appropriately direct the work-up &
management

Thank You

UM @) UM

- ' .
t .
- ? L]



Approach To
Diplopia

Associate Professor & Head
Department of Ophthalmology
Bohaol of Me Z

= Introduction

+ Mechanisms
+ History

= Examination

- Aeticlogies

~ Investigations
« Management
= Summary

Introduction

Derived from 2 Greek words:
~ Diplous -~ double
— Ops - eye

Anatomic & systematic approach
- lead to an accurate diagnosis
without extensive investigation.




Introduction

« Diplopia is encountered almost
exclusively in adults or in those
with mature visual systems

+ Young children may not be able to
express this symptom dff immature
visual systems able to suppress the
poorer image resulting in
amblyopia,

Mechanism

. The 2 most common mechanisms
for diplopia are:

1. ocular misalignment

2. ophthatmic aberrations

(defects of comea, lens, iris or retina}

Mechanism

3. Dysfunction of primary or secondary
visual cortex

kil mongeular diplopia
» with no ocular aberration

4. Functional

diplopia without any pathologic cause




Mechanism

» The most important clue for identification of the
mechanism

- monocular diplopia (25%)
- binocular diplopia (75%)

Mechanism

Monocular diplopla

« defined as double vision that is present in
affected eye while the cther eye is occluded

+ result of a local ocular aberration of comea,
iris, fens or retina

« not d/t misalignment of the eyes

Monocular Dipiopia - Causes

« Refractive Error
+ Comeal defect
(8.¢1. irraguiar astigmatism)
* Iris defectfinjury
» Cataract
* Macular Defoct
(&g epirstinal membrane, choroidel folds)
+ Media opacities
+ Cerebral cortical dysfunction
(bifateral monocular dipkpia)




Mechanism

Binocular dipfopia
» ocutar misaligriment in a pt with normal binocular vision
« defined as diplopia that resolves when either eye is occludead

{image that being viewed does nof fall on fovea of both retinas,
then the image appears to be in 2 different spatial locations)

Binocular Diplopia - Causes

+  Orbital Disorders
Trauma, mass or tumour, infection, thyroid-associated ophthalmopathy

EQOM Restriction
mma-mmd opithaimopathy, maH or lumour, extraocular muscle
, injury or o surgery
« EOM waalmns
o L o o dysh
. Nauromuucular Junction Dysfuncﬂon

Myasthenia gravis, botulism
» Palsies of 30.4% or 6 Nerves
Ischeomia, haemomhage, furnour or mass, vascular malformation,
aneurysm, frauma, meningitis, multiple sclerosis
+ Brain Stem Injury to Cranlai Nerve Nuclel
Stroke, haemorhage, HUMOUr or mass, trauma, vasculer matiormation

Supranuclur In}ury
sclamds
h hm momm hl'l-mﬂ Tunfpk .

History

= Why need to differentiate - monocular or binocular?
- critical to determine the mechanism & cause
« Monocular diplopla
- focus on disorders of the eye
« Binocular diplopia

- evaluate for causes of ccular misalignment
- dit neurologic or orbital disease




History

* Irmportant information regarding
~ onset (abrupt/slow)
~ duration
- frequency
- associated sympioms
~ exacerbating or relieving factors.

« H/o of visiual loss, trauma, childhood strabismus, amblyopia & prior
ocuiar or strabismus surgery

History

Systemic review
« hio DM, HPT or vascular diseasa

headache & other neurologic complaints;
muscle fatigue or weakness

= medications & drugs

« past medical & surgical history

History

Clues to Ophthalmic Causes

= most common causes of monocular diplopia are uncorrected
refractive error & comeal defects

« Comeal defects
- double vision/shadow images

» Cataract
- poor vision & glare/ghost images

» Retinal (macula)
- distertions of images




History

Clues to Neurclogic Causes

= primary or secondary visual cortex
~ visual perception of multiple images

a. Horizontal dipiopla
— related to the control & movement of MR, LR or both

b. Vertical diplopia
— related to the control & movement of 10, SO, SR, IR or
combination

History

COrbital Disease or EOM Restriction
« Any changes in appearance

+ Old photographs
- useful to detect subtie changes

+ Recent ocular surgery, trauma & eye pain

History

Neuromuscular Junction Dysfunction
v fluctuating weakness - halimark
+ diplopia that is absent in morning

- worsens throughout the day
- with reading

«  =50% of MG present with ptosis & diplopia
- without other symptoms or signs of weakness




History
3n, 4% g, 6™ Cranlal Nerve Palsles
+ Cranial nerves can be injured along the course from eye to brain
« Isolated cranial nerve palsy
- h/o vascular risk factors HPT or DM
- microvascular ischaemic infarct

= Systemic vasculitis
- GCA - can present with jaw claudication, headache, scalp

tenderness & arthralgia

History

3™ Cranial Nerve Palsy

+ typically presents with vertical & horizontal diplopia

+ improves when the affectad eye is abducted because the lateral
rectus muscle & the 6% cranial nerve abduct the eye

History

4" Cranlal Nerve Palsy

« result in vertical diplopia that is worse or only prasent with near
vision & downward gaze in the opposite direction of affected aye

» pts also may report one of the images is tifted
dft SO muscle intorts the eye




History

6% Cranlal Nerve Palsy

+  pt experience horizontal double vision that is worse when the
affected eye is abducted

(ie, in lateral gaze toward the side of the affected aye)
+ or when viewing objects at distance because the eyes must diverge

History

Brain Stem Injury

« rarely results in jsolated diptopia
+  assoc. with neurologic symptoms

+ Pts should be asked about neurdiogical symptoms
- facial numbness or weakness, hearing loss,
- dysphagia, dysarthria,
- vertigo & imbalance
- incoordination, numbness, or weakness of extremities

History

Supranucloar Pathways
Dysconjugate gaze paisies

+ Horizontal palsy
- internuciear ophthalmoplegia (INO)

- characterized by an adduction deficit in the eye on same side as
the lesion with simultanecus nystagmus of the abducting eye
duting |ateral gaze & it is commonly assoc. with MS or stroke




Examination

Extraocular Muscle Movement Examination

If EOM movemaent is limited, need to determine the cause:
— fastrictive process

- muscle weakness

— neuromuscular junction dysfunction

~ cranial nerve palsy

— ©f supranuciear process

Examination

Neuromuscular Junction Examination

Evaluation for fatigable EOM
& fatigable eyelid

= Plosis
- weakness of levator palpebrae
« Cogan's lid twitch

+ Triad of OMG - fatigable ptosis
- fatigable of EOM
- weakness of orbicularis oculi muscles

Examination

3 Cranial Nerve

*  Injury results in:
— limited supraduction, infraduction & adduction

— pupil mydriasis & partial or compiete pupll paralysis to light
— partial or complete ptosis

- complate pupil-sparing often d/t to ischaemia
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Examination

4th Cranial Nerve

= ditintorsion action of SO muscle
— separation of doubled images incraases whan the head is tilted
toward the side of 4% nerva palsy
= the deficit improves when the head is tilted to the opposite side
of 4" nerve palsy

» head slightly tiltted to the opposite side of 4th nerve palsy

Examination

6t Cranial Nerve

« ‘When the unaffected eye is fixating on a distant target in primary
gaze, the affected eye is often deviated inward (esotropia)

Examination

Braln Stem Examination

» Examination of 31, 40 & g cranial nerves
« as wall as all other cranial nerves
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Imaging Studies

CT scan or MRI {with contrast) of skull & orbits

» TRO intracranial masses or other pathologic processes
- Blow-out fracture
— Enlarged muscles - thyroid opithalmopathy
— Tumor of orbit
- Turnor alony cranial nerve pathway
— Increased ICP
- Aneurysm of intracranial carctid artery
— Carotid cavernous fistula - Angiography
- Disease of sinuses
— Bony disorders

Other Tests

= Tensilon test - OMG

+ Park three-step test

- able to evaluate which 4 EOM responsible for vertical eye
movements are responsibie for a vertical diplopia

= Goldmann perimeter
- single binocular vision

Treatment

Medical Care

« Patching one eye

+ Occlusive lenses
+ Fresnel prisms

= Treatment of MG
- Mestinonfiong-acting anticholinergic agent, corticostervids
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Treatment

Surgical Care

Strabismus surgery
- necasionally necessary

Transposition surgery
- permanent paralysis of LR muscie

Knapp SO muscle paralysis
- permanent weakness of SO muscle

Botox Injection
- injections into MR muscle d/t a weak LR in 6th nerve palsy.

Summary

= Evaluation of diplopia can be daunting
without a basic understanding of
mechanisms & anatomy invotved

= A systematic approach is important to
uncover the mechanism of diplopia & to
appropriately direct the work-up &
management

Thank You
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