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Why does diplopia scare us?

« Etiology/Vast Differential Diagnosis
* Benign vs. Life Threatening
* Rare vs. Common
* Time for a full workup
* It’s not a 20 minute complaint!
+ Multidisciplinary
* Eyes
* Brain
« Systemic

e omoe &)

Objectives

« Give a brief overview of the importance of clinical history taking
in diplopia and how it may guide your decision to order ancillary
testing

+ Outline the ancillary testing that may be required in adult
diplopia evaluations

* Review diagnosis and management of adult diplopia using
cases including exophoria, esophoria, vertical phoria, and
cranial nerve palsies

« Elaborate on some general pearls for prescribing prism

Introduction — Questions to ask yourself

» What do you do when an adult patient sits in your chair for a
“routine” eye examination and complains of diplopia?

» Where do you start your examination?

» What additional testing do you need to add to your
examination?

» When is further labwork and neuroimaging indicated?

Monocular vs. Binocular Diplopia

\ 1) Do you see double with both eyes open?

Yes

Monocular

2) Cover the right eye, do you still see double?
[3) Cover the left eye, do you st see double?

Binocular
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Care Centre

vs. Binocular

Monocul Examination

Binocular
+ Orbital Disorder
+ Orbital Disease/Displacement (TTTI)
— Trauma, Tumor, Thyroid, Infection
« EOM Restriction — Thyroid, Tumor,
EOM entrapment, EOM iatrogenic

Monocular Diplopia
« Visual acuity

* Refraction

* Ocular Health

Binocular Diplopia
« Afferent visual pathway
« Visual acuity (BCVA/Pinhole),
color vision, visual fields, pupils
* Ocular Health

* Refractive
+ Ocular Media
- Tear film - Dry eye

Cornea — irregular,
keratoconus, LASIK, scars
« Iris - LPI, damage

fnury * Anterior segment « Eff t visual path
- EOM Weakness - - Posterior segment erent visual pathway
+ Retina - ERM, CNVM, macular Myopathy/Dystrophy « Cover test(s)

disease ) + Neurological Disorder « Ocular Motility
« Cerebral cortical dysfunction
+ Neuromuscular Junction Dysfunction
— MG, botulism
+ CN Palsy —lIl, IV, VI

« Brain stem injury

Rote Approach to HPI/|gl@SIGIEE e RieRbllo][e]olE:t
“Weed outigl=A'=l(els

Flecent_weig{ht Io% or weight gain that
nal?

Rote Approach to Diplopia Chief Complaint

+ New vision changes?

Horizontal, vertical, or diagonal? ) LR son gzgéjr?tl?ésgri’?
Gaze Depender?t?‘ Left vs right? Up vs down? Distance vs near? + Dimming of vision? History of head trauma or motor vehicle
Onset - When did it start? accidents?

Duration - How long does it last? (intermittent, constant)? How often does it
happen?
Frequency - is it getting better, worse, or staying the same since it started?

Timing
 When does it occur?
« What are you doing when it occur(ed)s?

+ Visual field changes?
« Pain?
- Eye Pain?

+ Tingling in the limbs, fingers or toes?
* Numpness or weakness in the face, arms or
oG8

+ Nausea or vomiting?

History of systemic disease?
+ Hypertension
+ Diabetes
+ High Cholesterol
* Heart disease

cer
+ Thyroid disease
History of recent travel?
Medications
Any new medications?
+ Recently stopped taking medications?
+ Are you taking medications as they were
prescribed for you?

+ Changes in balance or vertigo?
+ Photophobia?
+ Hearing Loss?

- Worse at the beginning or end of the day?
What makes it better?
What makes it worse? " ST SRS SRS rat ary

ication, necl
or forehead pain)?

Has this ever happened to you before? ess, tel

Family History: Eye turn, systemic disease
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Panum’s fusional Area

What does the brain need to combine two images
- from two eyeballs into one perceived image??
« Location — Projected Images need to be located in relatively the
same place in space, in ALL gazes
« Ocular Posture — strabismus, cranial nerve palsies, etc
* Images need to be of similar clarity
Crossed « Visual Acuity

Uncrossed Diplopia

Diplopia

« Images need to be of similar size
« Aniseikonia

« Images need to be of similar shape
« Metamorphopsia

11 12



elnlitulelsl Binocular Diplopia

To Understand the Diplopia

Distance Visual Acuity
« Entering acuity
« Pinhole Acuity
Cover Test/Ocular Posture
Vergence Ranges
Other ocular motility testing
+ Fixation
+ Versions
« Ductions
+ Saccades
« Pursuits

How to prescribe prism

hat Dr Theis Says...

+ Use multiple measuring methods to
prescribe

+ Cover Test
+ Perl

Prescribe for the "gaze of complaint”
Caloroso’s residual vergence demand

+ Esos 6-20pd, RVDC 4-6pd

« Exos 20-30pd, RVDC 10-15pd

« Hyperdev 3-10pd, RVDC 2-4pd
If ?/ou are unsure, prescribe a Fresnel and
follow up

Ancillary Testing
+ Color Vision
« Ishihara, AOHRR, Red Cap
« Pupils
+ Size in light/dark
« Reaction to light/dark
+ Near response
+ RAPD?
« Visual Fields
+ Confrontation
+ Amsler
+ Automated - FDT/HVF
« Ocular Health — Slit Lamp (with Fluorescein dye)
and fundus examination (PHOTO)
«+ Eyelids (MRD1/MRD2), Levator function
« Orbits (Exophthalmometry, symmetry)
« Optic Nerve Evaluation
+ Fundus Evaluation
« Cranial Nerve Evaluation I-XII

How To Prescribe Pris

What the Text Book Says
* Exos
« Sheard's Criterion
+ 2/3 phoria — 1/3 Break at near
+ Esos —
« Basic/Convergence Excess type -
Percivals

« Prism = (Phoria-Bl recovery)/2

1/26/26

What Clinical Wisdom Says
* Exos

« 1/3 of the deviation

* Esos

« All of it at distance

« Vertical

« All of it at distance

Fusional vergence ranges — Prism
Bars are your new best friend

« Video — Cover Test(s)
* Video - Vergences

Cover Test - Size Matters

Distance Cover Test Target
Isolated Supra-threshold Target
(2-3 lines above Threshold)

Comitancy Quick Review

extroversion
( RLR/LMR underaction

[extroelevation Feeoelevation
LIO/RSR underaction RIO/LSR underaction
Leeoversion

LLR/RMR underaction

extrodepression
( RIR/LSO underaction

odepression
LIR/RSO underaction

18
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Case: Tracy - 47yo female, Vertical Diplopia in Right Gaze
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When to Image a CN Palsy?

* Multiple CN Palsies

* Age <50yo

* No vasculopathic risk factors

+ Absence of improvement in 3months for isolated palsy.
* Its atypical

Murchison AP et . 011, 129(3):301-305

Other Cranial Nerve Testing

* CN1 — Olfactory Nerve

* CN2 - Optic Nerve

* CN3 - Oculomotor Nerve

* CN4 - Trochlear

* CN5 — Trigeminal

+ CN6 — Abducens

* CN7 - Facial Nerve

» CN8 — Acoustic Nerve

* CN9 - Glossopharyngeal Nerve
* CN10 — Vagus Nerve

« CN11 — Accessory Nerve

* CN12 — Hypoglossal Nerve

Casser L, Fingeret M, Woodcome HT. Aias of Primary Eyecare Procedures. McGrawHill. 2 ed.
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Other Cranial Nerve Testing

« CN1 - Olfactory Nerve

* CN2 — Optic Nerve

* CN3 — Oculomotor Nerve

* CN4 — Trochlear

* CN5 — Trigeminal

« CN6 — Abducens

« CN7 — Facial Nerve

« CN8 — Acoustic Nerve

« CN9 - Glossopharyngeal Nerve
* CN10 — Vagus Nerve

* CN11 — Accessory Nerve

+ CN12 — Hypoglossal Nerve GNV: TrigerillBRGe - Motof Division

Casser L, Fingeret M, Woodcome HT. Atlas of Primary Eyecare Procedures. McGraw-Hill. 7 ed.

21

Other Cranial Nerve Testing

* CN1 - Olfactory Nerve

* CN2 - Optic Nerve

* CN3 — Oculomotor Nerve

* CN4 — Trochlear

* CN5 — Trigeminal

* CN6 — Abducens

* CN7 — Facial Nerve

» CN8 — Acoustic Nerve

* CN9 — Glossopharyngeal Nerve
+ CN10 — Vagus Nerve

* CN11 — Accessory Nerve

* CN12 — Hypoglossal Nerve

Casser L, Fingeret M, Woodcome HT. Aias of Primary Eyecare Procedures.
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Other Cranial Nerve Testing

* CN1 — Olfactory Nerve

* CN2 — Optic Nerve

* CN3 — Oculomotor Nerve

* CN4 — Trochlear

* CN5 — Trigeminal

* CN6 — Abducens

* CN7 — Facial Nerve

* CN8 — Acoustic Nerve

* CN9 - Glossopharyngeal Nerve
* CN10 — Vagus Nerve

* CN11 — Accessory Nerve

* CN12 — Hypoglossal Nerve
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Other Cranial Nerve Testing

* CN1 — Olfactory Nerve

* CN2 — Optic Nerve

* CN3 — Oculomotor Nerve
* CN4 — Trochlear

* CN5 — Trigeminal

+ CN6 — Abducens

* CN7 — Facial Nerve

+ CN8 — Acoustic Nerve

* CN9 - Glossopharyngeal Nerve
* CN10 — Vagus Nerve

* CN11 — Accessory Nerve

e

i
« CN12 — Hypoglossal Nerve NIX: Glossopharyngeal |
CNX: Vagus Nervi

Casser L, Fingeret M, Woodcome HT. Atas of Primary Eyecare Procedures. McGrawHill. 2% ed.
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Other Cranial Nerve Testing

+ CN1 - Olfactory Nerve

* CN2 — Optic Nerve

* CN3 — Oculomotor Nerve
* CN4 — Trochlear

* CN5 — Trigeminal

* CN6 — Abducens

* CN7 - Facial Nerve

* CN8 — Acoustic Nerve
* CN9 - Glossopharyngeal Ner
* CN10 — Vagus Nerve

* CN11 — Accessory Nerve

* CN12 — Hypoglossal Nerve

Casser L, Fingeret M, Woodcome HT. Atlas of Primry Eyecare Procedures. McGraw-Hll. 2 ed.

Other Cranial Nerve Testing

* CN1 — Olfactory Nerve

* CN2 - Optic Nerve

* CN3 - Oculomotor Nerve

* CN4 - Trochlear

* CN5 — Trigeminal

+ CN6 — Abducens

* CN7 - Facial Nerve

» CN8 — Acoustic Nerve

* CN9 - Glossopharyngeal Nerve
* CN10 — Vagus Nerve

* CN11 — Accessory Nerve

* CN12 — Hypoglossal Nerve

Casser L, Fingeret M, Woodcome HT. Aas of Primary Eyecare Procedures. McGraw-Hil. 2 ed.
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Case 1 — 45year old, Caucasian female

« Chief Complaint: | have double vision
+ Horizontal
« Intermittent — only occurs at night ~5-6pm
+ At near only, when reading or on phone/computer
« Started about 1 year ago, but was diagnosed with an eye turn at 10 years old
* (-) HPI/ROS
« Uses +1.00 readers, doesn't help

« Differential Diagnosis

+ Decompensated esophoria/exophoria
* Myasthenia gravis

27

What is a “Decompensating” Phoria?

« Phoria — Relative misalignment of eyes when binocular fusion is
disrupted
« Alternating Cover Test
« Tropia — Strabismus, manifest misalignment of eyes relative to
one another
« Unilateral Cover Test
« “Decompensating” — what you use to compensate for your
ocular posture) (ie vergences) is not working!
« Frequency of deviation increases
« Magnitude stays the same!
« Diagnosis of Exclusion!

Pelak V. Evaluation of Dipl d n Mar 2004:17-25

28

29

Case 1 - 45year old, Caucasian female

Questions to ask yourself:
1) Why is the patient having symptoms?
2) Is this new or longstanding?

« Pertinent Exam Findings
* Refraction
+ OD:Plano  20/20
« 0S: +0.25 20/20
* Add: +1.00
« Ocular Health: Normal OU, TBUT 10 sec OU
« Cover Test:
- Distance: 14XP
« Near: 25X(T) - 20% frequency
« Fusional Vergences (measured sRx at Distance, c+1.00 at Near)
« Bl Distance: x/8/6 Bl Near: x/25/20
» BO Distance: x/16/14 BO Near: x/25/20 (Normal x/16/14)
« Near Point of Convergence: 10cm, 12cm, 14cm

How did | get 25X(T) with 20% frequency at near?

« Intermittent XT at near frequency video
« Emphasize unilateral CT vs alternating CT

30
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Case 1 - 45year old, Caucasian female Why am | not that worried in this case?
+ Pertinent Exam Findings Duane White Classification
- OD: Plano 20/20
+ 0S:+0.25 20/20 ESOTROPIA
« Add: +1.00
* Ocular Health: Normal OU, TBUT 10 sec OU Basic DCT=NCT
* COV%:J;S:; axp Convergence Excess NCT>DCT
« Near: 25X(T) - 20% frequency Divergence Insufficiency DCT>NCT
« Fusional Vergences (measured sRx at Distance, c+1.00 at Near)
+ Bl Distance: x/8/6 Bl Near: x/25/20 EXOTROPIA
+ BO Distance: x/16/14 BO Near: x/25/20 (Normal x/16/14)
« Near Point of Convergence: 10cm, 12cm, 14cm Basic DCT=NCT
Convergence Insufficiency NCT>DCT
« Diagnosis: Intermittent Exotropia — Convergence insufficiency type Divergence Excess DCTSNCT
« Likely decompensation from fatigue
o e s ofthe Part1 1897, prt 1 an
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What else could cause X(T)-CI? Case 1 - 45year old, Caucasian female
What are you going to prescribe?
. P + Nothing

« Traumatic brain injury « Cover Test: « sheard’s Criterion: 2/3(25) - 1/3(16)
« Parkinson’s disease « Distance: 14XP o 17\7333 11/;32‘;“ .
« Myasthenia Gravis Near: 25XP .
« Lyme Disease « Fusional Vergences (measured sRx at Distance, c+1.00 at Near)
. . . . . . « Bl Distance: x/8/6 Bl Near: x/16/14

Multiple sclerosis or other demyelinating disease + BO Distance: x/16/14 BO Near: x/25/20 (Normal x/16/14)

« Pseudotumor cerebri
« Behavioral medications
« Oculomotor restriction/palsy « 4-6pd, patient appreciates 4pd
< CNIll L )
+ Duane’s syndrome Prescribed: 4pd Bl Fresnel over non-dominant eye

« Thyroid eye disease  Return in 4 weeks

« Near Point of Convergence: 10cm, 12cm, 14cm
* Prism Demonstration

34 35

| virGia
NEURS-OPTOMETRY

Case 1 - 45year old, Caucasian female Case 1 Learning Pearls

+ Why Follow up?
+ ‘Rule out myasthenia gravis

» Know your normal vs “abnormal” Duane White classifications

R e Sy reading « Use your case history to guide the need to rule out secondary
. Covsr ‘Test: S‘iaxl;le to last exam causes of convergence insufficiency
- Distance: : « [
- Near: 25XP « Prism can be an “evening” thing
« Fusional Vergences (measured sRx at Distance, c+1.00 at Near and 4Bl Fresnel) . N .
¢ Bl Disancer e BNt 410 . ormat 16116 * Use Fresnel prism trial if you are uncertain about what to
. istance: x ear: x/35/¢ lormal x H H : 7, H H H H
+ Near Point of Convergence: 6, 8, 10cm prescribe, or if the patient’s diplopia complaints occur outside of
« Prism Demonstration office hours

+ 4-6pd, patient appreciates 4pd
« Prescribed: Bl split prism readers
+ OD: +1.00 2,08

+ 0S:41.25 2.08I

36
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Case 2 - 55year old, Asian Female

1/26/26

Case 2 — 55year old, Asian Female

« Chief Complaint: Eyestrain with glasses — optical department sent
me to you because | have had 5 redo’s and they said you are really
good at refractions

« Eyestrain when “l put them on”
« Worse when | try to read something or look at my phone

« Wearing Progressives:

« OD: +1.00-0.50x180  20/20

+ 08:+1.50-0.75x005  20/20

« Add: +1.75 20/20

« Pupil distance measured in lenses: 61

« Patient pupil distance: 61

+ Add measured at bottom of lenses: +1.75

« Cover Test:
« Distance: 1.5RHyperphoria (primary gaze)
« Primary gaze = right tilt = left tilt
+ (-) Bielchowsky head tilt test = unlikely CNIV palsy
« Near: 1.5RHyperphoria (primary gaze)
« Primary gaze = down gaze = right gaze (comitant in all nine fields of gaze)
« Unlikely CNIII palsy (also pupils and eyelids are normal)

« Diagnosis: Vertical Phoria

38

How do you do the Bielchowsky Head Tilt Test?

39

Is this the same as the Maddox Rod Test?

40

Comitancy

« Comitant Strabismus —
nonparalytic, deviation
remains Similar in different
gazes and relative to each
eye

« Clinical Tests of Comitancy

4lHyper/4Eso  4Eso Ortho

« Primary vs. Secondary Angle
« CTin 9 Fields of Gaze
« Incomitant Strabismus SLHyper/6Eso  SlHyper/4Eso  3Eso

« Difference in deviation >5pd

+ Anomalous head posture js not
a clinical diagnostic test of I 8LHyper/8Eso

comitancy I
Ortho (\ { 10tHyper

SLHyper/6Eso  6Eso

41

- oo @

Case 2 — 55year old, Asian Female

+ Cover Test:
« Distance: 1.5RHyperphoria (primary gaze)
. Prirnarggaze = right tilt = left tilt
« (-) Bielchowsky head tilt test = unlikely CNIV palsy
« Near: 1.5RHyperphoria (primary gaze)
+ Primary gaze = down gaze = right gaze (comitant in all nine fields of gaze)
« Unlikely CNIII palsy {also pupils and eyelids are normal)
« Diagnosis: Vertical Phoria
* What are you going to prescribe?
+ 0.5BD OD
+ 1.0BD OD
+ 1.5BD OD
+ 2.0BD OD
+ What about BU 0S?

42
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Vertical Vergence Ranges using a Prism Bar Case 2 — 55year old, Asian Female
+ Expanded vs. not expanded + Cover Test: e If Prescribe 0.58D 0D
« Distance: 1.5RHyperphoria (primary gaze) * Distance BU: 1.5/0.5
« Near: 1.5RHyperphoria (primary gaze) * Distance BD: 3.5/2.5
. « Vertical Vergences performed over OD
* Norms: x/3/2 (prir%ary gage distar?ce, downgaze near) + NearBD:15/05
« Not Norms: >5 o eI e I rescribe 1,080 0D

* Near BU: 1/-1 e BU: 2/1
« Near BD: 2/1 o ance BD: 3/2

« Diagnosis: Vertical Phoria

* Prescribed: compensating prism
+ OD: +1.00-0.50x180 0.75BD If Prescribe 1.58D OD
« OS: +1.50-0.75x005 + Distance BU: 2.5/1.5
« Add: +1 + Distance BD: 2.5/1.5

+ NearBU:2.5/1.5

45

Prescribing Vertical Prism Pearls When is a vertical deviation ominous?
« I prescribing <2.0pd, put it all in one eye to ensure it is ground + Developmental vertical phoria = 0-3pd (usually 1-2pd)
in « Longstanding deviations will usually have expanded vertical
- . . . L vergences (but not always)
. IfBrescrlblng ground-in prism in one eye only, prescribe it in the « They will be incomitant (bigger in one field of gaze)
eye . X X L « Differential Diagnosis of vertical misalignment
+ Base down prism has less optical reflections from overhead lighting « Myasthenia Gravis
* If prescribing Fresnel prism — always prescribe the BD prism . (T;,‘\,yﬁ,"é;y;, disease
unless drastic difference in visual acuity because the reflections « CN Il palsy
from lights will drive them nuts + Skew Deviation
+ MS (younger patient)
« Stroke (older patient)
« Orbital Mass
47 48

Neimo e omoe &) " e
Case 3 - 60year old, Hispanic Male Case 3 - 60year old, Hispanic Male
+ Chief complaint: | have double vision * Entering Acuity: 20/20 OU, Ocular Health Normal
« Diagonal

« Cover Test: (primary gaze)

+ Constant x 3-4 weeks —started at 10:00am on a Tuesday - Distance: 5LHyper, 2Esophoria
 Has been getting worse since onset - Right Tilt; 2LHyper
« Having difficulties walking down stairs, driving, looking to the left « Left Tilt: 8LHyper, 4EP
- Pertinent Medical History + Near: SLHyper, 4exophoria
+ Diabetes Type 2, Hypertension, High Cholesterol » Cover Test: Nine Fields of Gaze

« Taking corresponding medications for aforementioned diseases

49 50
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Case 3 - 60year old, Hispanic Male Case 3 — 60year old, Hispanic Male
« Entering Acuity: 20/20 OU, Ocular Hegith Normal + Pertinent Medical History
. « Diabetes Type 2, Hypertension, High Cholesterol
« Cover Test: (prlmary gaze) « Taking corresponding medications for aforementioned diseases
« Distance: 5LHyper, 2Esophoria « Diagnosis: Left CNIV Palsy
« Right Tilt: 2LHyper « Differential: Most likely ischemic
+ Left Tilt: 8LHyper, 4EP « Thyroid: (-) proptosis, dry eye, eyelid retraction, muscle restriction
i ' ’ . « Myasthenia gravis: (-) fatigue/intermittent complaints, (-) ptosis
* Near: 5LHyper, 4exophoria . |M;miple Sﬁleﬁ'osis: -) numbnes(s;tin%ling or otrer neluro\ogical signs/symptoms
NG . « Infectious/Inflammatory/mass: (-) other neurological signs/symptoms
« Cover Test: Nine Fields of Gaze (at ear « Giant Cell Arteritis: (-) GCA symptoms, (+) >55 years old (-) demographics
* Workup
* Check blood pressure in-office: 140/90 '
* NRIRGR e e Rmd arine pcere BRI Rrbeie TSH
« I worried about infection: Lyme titer, HIV, syphilis, HSV/VZV, etc

When to Image a CN Palsy? Case 3 — 60year old, Hispanic Male
 Multiple CN Palsies « Cover Test: (primary gaze) What are you going to prescribe?
+ Age <50y0 . Distance: 5LHyper, 2Esophoria . s:ﬂ"g
. « Right Tilt: 2LHyper + 5BDOS
* No vasculopathic risk factors + LeftTit: 8LHyper, 4EP ;7005
« Absence of improvement in 3months for isolated palsy. + Near: 5LHyper, 4exophoria
* Its atypical « Vertical Vergences (over OD at distance over
« History of cancer 58D 0OS)
«BD21 4LHyper 2LHyper 6XP
. BU 2/1 2XP 6XP
« Cover Test: Nine Fields of Gaze (at near) """ i o
12LHyper 10LHyper 6LHyper
Murchison AP et al. r Motor 2011.129(3):301-305 2eP 2XP

53 54

Case 3 - 60year old, Hispanic Male Case 3 - 60year old, Hispanic Male
» Cover Test: (primary gaze) //"”"\\ i * Follow Up 4-6 weeks later
+ Distance: 5LHyper, 2Esophoria / \ [ £D « Cover Test: (primary gaze)
« Right Tilt: 2LHyper ( | — ] « Distance: ortho
. N'eiﬁﬂsf'ﬂiégipiéiszhoﬁa \ / = * Near: 4exophoria
« Cover Test: Nine Fields of Gaze (at nea?)f/ « Cover Test: Nine Fields of Gaze (at near)
4LHyper 2LHyper 6XP
2XP 6XP Prescribed:
or or or 5BD OS Fresnel Distance Segment
Teve e e 88D 05 Fresnel Near Segment
12LHyper 10LHyper 6LHyper Follow up: 4-6 weeks
2EP 2XP

55 56
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Case 3 Pearls

+ Use Fresnel Prisms in ischemic CN palsies
* Reduce fall risk from diplopia/patching

+ Check ischemic CN palsies monthly for resolution and to
confirm diagnosis

« If no resolution within 3 months of onset — need to neuro-image
» Segment Fresnel prism can be a game changer

1/26/26

Case 4 — 80year old, Caucasian Male

« Chief complaint: Intermittent vertical double vision x 6 months
« Vertical, binocular
« Started 6 months ago intermittently 1-2x/week, gradually getting worse/more frequent
= Currently occurs every day intermittently for a few seconds 0-60 when he is reading
or going down the stairs (has to tilt his head down to walk down the stairs)
+ Reading: newspaper, or ticker on the News
« Denies right/left gaze diplopia
« Vision isn't as crisp as it used to be, but feels he sees just fine
© (JROSHPI
« Pertinent Medical History
 Hypertension, High Cholesterol — well medically controlled with atorvastatin and
compliant with meds. Denies any changes to his medications
« Last Eye Exam: 1 year ago
« BCVA 20/25 OU
+ 1+ NS cataracts

57
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Case 4 — 80year old, Caucasian Male “isning ey
decompensating from

* Best Corrected Visual Acuity cataracts

- 0D:41.00-050x175 20130 PAP 20120
. 0S:41.50-0.75%005 20130+ PAP 20120
+ Cover Test: (primary gaze)
- Distance: 15RHyper
~ Right Ti: 15RHyper
- LeftTit: 15RHyper
- Near: 15RHyper, 4exophoria
+ Vertical Vergences (over OD at distance
- BD 2018
- BUSK
+ Cover Test: Nine Fields of Gaze (at near)

10RHyper 10RHyper 10RHyper

6XP 6XP 6XP

15RHyper 15RHyper 15RHyper

axp axp axp

15RRHyper 20RHyper 20RHyper Bielchowsky/Parks 3 step: Inconclusive

Case 4 — 80year old, Caucasian Male
« Cover Test: (primary gaze) What are you going to prescribe?
« Distance: 15RHyper : Nothing
+ Right Tilt: 15RHyper S
« Left Tilt: 15RHyper + 10BD OD
< Near: 15RHyper, 4exophoria * 158D 0D
« Vertical Vergences (over OD at distance)
« BD 20/18
+ BUS/4 . . 10RHyper 10RHyper 10RHyper
« Cover Test: Nine Fields of Gaze (at near) |5x° 6xp oxp
15RHyper 15RHyper 15RHyper
axp 4XP axp
15RRHyper 20RHyper 20RHyper

59

Case 4 — 80year old, Caucasian Male

 Cover Test: (primary gaze) T
« Distance: 15RHyper T RS

— | |

N

« Right Tilt: 15RHyper
« Left Tilt: 15RHyper
« Near: 15RHyper, 4exophoria

[ 1
« Vertical Vergences (over OD at distance) A@/

- BD20/18
- BUS5/M4
« Cover Test: Nine Fields of Gaze (at near)
10RHyper 10RHyper 10RHyper Prescribed
6XP 6XP 5BD OD Full segment

15RHyper 15RHyper 15RHyper *If you don’t like it take it off
4xp 4axp 4axp
15RRHyper 20RHyper 20RHyper

61
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) vireia
NEURS-OPTOMETRY

Congenital ocular motor cranial nerve palsy

« Congenital CN 1
« Often noted soon after birth due to obvious nature/presentation
» Congenital CN VI

« Not always noted until child begins to track, has anomalous head
posture - turn
« Rare without concomitant Duane syndrome or Mobius Syndrome

« Congenital CN IV

« Not always noted until child begins to track, has anomalous head
posture — tilt
* Relatively common

Pineles SL, Velez FG. Isolated Ocular Motor Nerve Palsies. J Binocul Vis and Ocular Motil. 2018:68(3):70-77
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Review of Isolated CN Palsy in Adults

Trochlear (V)

Cranial | Oculomotor (1) Abducens (V1)
Nerve

Etiology  Microvascular ischemia Congenital Neoplasm
Stroke Trauma Trauma
Aneurysm Microvascular ischemia Microvascular ischemia
Traumatic Stroke Stroke
Demyelination, trauma, tumors,  Demyelination, trauma, Demyelination, trauma,
increased intracranial pressure  tumors, increased intracranial tumors, increased
pressure intracranial pressure

Suggested  Rule out undiagnosed vascular  Rule out undiagnosed Rule out undiagnosed

workup  risk factors vascular risk factors* vascular risk factors
MRI brain+orbits with contrast  MRI brain+orbits with MRI brain+orbits with
MRA or CTA of brain contrast contrast
If imaging normal, consider Lumbar puncture if sx of Lumbar puncture if sx of
lumbar puncture meningitis meningitis

Rule out MG/thyroid/GCA Rule out MG/thyroid/GCA Lab: syphilis, lyme
Rule out MG/thyroid/GCA
*if elderly and + vascular risk factors, it is reasonable to observe for resolution

Pineles SL, Velez FG. Isolated Ocular Motor Nerve Palsies. J Binocul Vis and Ocular Motil. 2018:68(3):70-77

Should we neuro-image an

urther workup?
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* What we know
« Vasculopath — hypertension and high cholesterol
« Onset 6 months ago, more frequent/worsening
« Isolated CN IV Palsy
« All other CN | - XII are intact
+ Normal afferent visual pathway (red cap, visual fields, PAP visual acuity, ocular health
— aside from cataracts)
+ Expanded vertical vergences
« No head tilt
« Intermittent diplopia with prolonged gaze/task/lighting specific
* Plan

» Consulted PCP, ran labs/minimize vasculopathic risk factors, ruled out
mimickers (GCA, thyroid, MG)
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Case 4 - 80year old, Caucasian Male

——a

4 week follow up: Patient is happy with
prism, no episodes of diplopia
« Visual Acuity: stable 20/30 OU [
« Cover Test: (primary gaze) with 56 BD OD [ ]
Fresnel glasses 7
« Distance: 10RHyper
« Right Tilt: 10RHyper
« Left Tilt: 10RHyper
+ Near: 10RHyper, 4exophoria

|
Vertical Vergences (over OD at distance)

+ BD20/18 Prescribed:

« BU10/4 5BD OD Full segment

Cover Test: Nine Fields of Gaze (at near): “Ifyou don’t like it take it off
STABLE to previous

64

Case 4 — 80year old, Caucasian Male

- 6 month follow up: prism isn't working, having trouble seeing especially at night or in bright light
Visual Acuity: worse 20/50 OU BCVA, 20/80 glare acuity, PAP 20/20
Cover Test: (primary gaze) with 58D OD Fresnel glasses
- Distance: 10RHyper
« Right Tilt: 10RHyper
« Left Tilt: 10RHyper
+ Near: 10RHyper, 4éxophoria
Vertical Vergences (over OD): Unable to fuse with any prism
+ Cover Test: Nine Fields of Gaze (at near): STABLE to PREVIOUS
+ What has changed??
+ Cataracts! Vision!
+ Remember: To see single you need the images
+ In the same location
+ The same shape/size
+ The same clarity
Plan: Refer for cataract surgery
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Case 4 - 80year old, Caucasian Male
« Post OP follow up: Patient is happy with vision, still gets occasional double vision if
reading for prolonged periods of time >2 hours
« Visual Acuity: 20/20 sRx OD/OS
« Ocular Health: PCIOL OU
Cover Test: (primary gaze) STABLE to previous
+ Distance: 15RHyper (primary = right tilt = left tilt)
+ Near: 15RHyper, 4exophoria
Vertical Vergences (over OD at distance)
- BD20/18
+ BU 8/4 (Better than at his initial 4 week follow up WITHOUT compensating prism!)
« Cover Test: Nine Fields of Gaze (at near): STABLE to previous Prescribed: 38D OD Fresnel Segment

Torrymer Tortymer oo Called patient in 2-4 weeks, he loved it
oxp oxp oxp 5o prescribed ground in prism readers:
15RHyper 15RHyper 15RHyper 0D: +2.50 1.58D

e axp axp 05:+2.50 158U

TSRRHyper 20RRyper 20RHyper
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Case 4 — 80year old, Caucasian Male

1 Year follow up: Patient is happy, except gets intermittent blurry and
double vision even with prism readers after 10-15 minutes of prolonged
reading and/or watching television, at night only (okay during the day)

« Visual Acuity: 20/20- sRx OD/OS

= Ocular Health: PCIOL OU, TBUT 0-2 sec, 2+ scurf

« Cover Test: (primary gaze) STABLE to previous

« Distance: 15RHyper (primary = right tilt = left tilt)
« Near: 15RHyper, 4exophoria

« Vertical Vergences (over OD at distance) ) STABLE to previous

« Cover Test: Nine Fields of Gaze (at near): STABLE to previous

* What has changed?

« Dry Eyel! Visual Clarity
« Plan: Warm compressesf/lid scrubs BID, artificial tears QID, Recheck in 4-6 weeks

67
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Case 4 Pearls

« Know how to differentiate between acquired vs. congenital CN palsy
« HPI/ROS, previous pictures
+ Whenl/if in doubt, neuro-image
« Use vertical vergences to confirm suspicions of acquired vs.
congenital CN palsy as well as aid in prescribing prism
+ You may not need full vertical prism to correct congenital CN palsies
« Congenital CN palsies may decompensate in adults as they acquire
changes to their visual clarity (cataracts, dry eye)
* You don’t always have to fix double vision with prism glasses, you
need to fix what is causing the double vision (which is sometimes
cataracts and dry eye!)

69
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Case 5 - 65 year old, Caucasian Female
+ Chief Complaint: Intermittent diagonal double vision at distance
more than near
« Started 2 years ago
» Occurs more towards the end of the day
» Goes away after reading for 30 minutes, but see it mostly at distance
now
« Pertinent ocular history:

+ Mild left upper eyelid ptosis diagnosed 5 years ago
« Presumed to be due to RGP overwear f =

Case 5 - 65 year old, Caucasian Female

* OS Ptosis — Pertinent Exam
History

* 5 years ago
* Ortho in primary gaze
« Mild Giant papillary conjunctivitis
« Hertel Base 92, 14mm OD, 16mm OS
* PAS: 10mm OD, 8mm OS

* 2 years ago
» PAS 11mm OD, 9mm OS

« Vertical Diplopia — Pertinent Exam
History

+ 2years ago
« Cover test: Ortho
« Accepts 1.5BU OS
* 1 year ago
« Cover test: 0.5-1LHypo
« Accepts 2.0BU OS

Case 5 - 65 year old, Caucasian Female

« Entering Acuity: 20/20 OU, Ocular Health Normal

» Cover Test: (primary gaze) -
« Distance: 5LHypotropia
« Right Tilt= Left Tilt, OD = OS Fixating
* Near: 5LHypo(T), 2exophoria

« Cover Test: Nine Fields of Gaze unable due to mild abduction restriction OS
« Vertical Vergences from fusion point (4BU over OS)
« BU4/0

« BD31
+ OS Ptosis: PAS 12mm OD, 10mm OS -
» OS Proptosis: Hertel Base 92, 14mm OD, 21mm OS-

* Plan?

@S Vo Concusion {7

NEURO-OFTOMETRY Care Centre

Diagnosis: Primary Lacrimal Gland Tumor

Virainia
NEURS-OPTOMETRY

Management: Refer to Oculoplastics for removal, return if diplopia remains post-op
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@, vira oo 3 Vinci, Conusson | {79

NEURO-OFToMETRY Care Centre NeuRo-OPToMETRY Care Gentre

Orbital Tumo
« Etiology/Differential Diagnosis

Orbital Tumors
* Symptoms * Signs

+ Sarcoidosis
* Persistent/progressive « Chronic eyelid swelling * Orbital Inflammatory Pseudotumor
swelling of outer third of * Infectious
eyelid + Benign mixed epithelial tumor
* Pain 5 I - + Dermoid cyst
. o * Extraocular motility * Lymphoid Tumor
Double vision restrictions . A}(/jer’:oid Cystic Carcinoma
+ Palpable Mass « Malignant mixed epithelial tumor
* Lacrimal glad cyst

* +/- Proptosis
* +/- Globe displacement

Wirinia EEETG] T

’ Neuro-OrTomETRY Care Centre &0 nedroorroueray

Differential Diagnosis Case 5 Pearls

* Ptosis * Proptosis

. Myagemc + Mass effect
. ‘%emla\ muscular dystrophy, chronic progressive external * Inflammation — thyroid, idiopathic,
ophthiaimoplegia sarcoidosis, sinusitis, Wegener
granulomatosis, ef

+ Aponeurotic - In Iechausfnrbllal ceHuhtls
Aging (levator dehiscence), eye rubbing, RGP use SlBpeN63teal abacess. mucormycosis

. Neurggem\g:al « Neoplastic
.  Trauma
. D‘;’a’ﬁ{é%:;dé?g?s *"Retrobulbar hemorthage
« Marcus Gunn jaw-winking syndrome * Carotid-cavemnous fistula
« Mechanical * Malformation
« Retained Cl Skeletal
+ Upper eyehd inflammation (GPC, chalazion( Genetic/congenital
« Neoplast « Enlarged globe (myopia)
« Traumatic * Vascular
« Pseudoptosis (contralateral eyelid retraction) * Caroid-cavernous fistula
« Lymphangioma

ow the differential diagnosis of ptosis and proptosis
on’t forget to measure the orbit!
» Exophthalmometry
« Palpebral aperture size, MRD1/2
» Documentation is important to observe for change over time
« Digital retropulsion test can feel for a mass in the eyelid

Bagheri N, Wajda BN, The Wills Eye Manual 7t ed. 2017: Wolters Kluwer. China

[WEIRBIEIEINEE] Diagnosis

BONUS Case: 52yo African American Male Traumatic CN IV Palsy
Referred for Post-Concussion Diplopia

Traumatic CN Ill Palsy

X . X Presentation- Vertical worse in upgaze
Presentation — Vertical worse in
« Superior Division: Superior Rectus - elevator, Levator -

. . . . « Superior Oblique — depressor, Eyelid elevation
+ Chief Complaint: Diplopia incyclotorsion + HYPO, PTOSIS
« Started 4 weeks earlier when he was in a MVA « Inferior Division: Medial Rectus — Adduction, Inferior
Oblique — Elevator, excyclotorsion. Inferior rectus —
+ Constant Pathophysiology Depressor, Parasympathetic Pupiliary innervation
. i i indi i ji + EXO, HYPO, +- MYDRIASIS
Atall dlstaqces but variable in direction/magnitude o sk CEe i N D (s o, + s
* Mostly vertical — more prone to trauma than Il and VI athophysiclogy
« Image tilted in the left eye Decompensated congenital CNIV palsy has : l{;‘:&"h?n;g,"'n‘i',vaev"éigr"eai'gsalb:ggg‘Z‘ﬂ:;@a'“age

abnormally large vertical deviation vs hernation (mass effects cause crowding/traps CNIIl against
acquired the sharp edge of the tentorium) > frontal lobe injury

i ari « RARE to have isolated CNIll palsy with normal neuro-
Traumatic origin not uncommon imaging (moderate-+ TBI)

CNIV>CNIII>CNVI
i HY,Jeon H

KT, NamK Knon 85 slated Ocudomotor Nerve ol in Mid Traurmatc Bain
ey, A Pys Vi Rehabi. 2020 My 99(5)430-435.

rec
Neuroophithaim
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Comitancy

Clinical Tests of Comitancy
+ Primary vs. Secondary Angle
« CTin 9 Fields of Gaze

Findings
« Left Hyper > Left CNIV Palsy
« Right Hyper - Right CNIV Palsy

« V Pattern Eso - Bilateral CNIV OR
Partial CNVI palsy

0D fixating:
OS Fixating:

/3Eso /4Eso
/12Eso /10Eso
/25Eso  30Eso
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Signs of Neuro-Ophthalmological Emergencies

+ Optic nerve edema or pallor

+ Extraocular/intraocular abnormality

+ Multiple cranial nerve palsies
+ Pupil-involving CN Ill Palsy

+ Anisocoria

*+ Ptosis

+ PEARLfor

Concern: If you have more than one of the following

+ Pupil abnormality

+ Eyelid

abnormality

+ EOM abnormality

Karmel M, Eggenterger £ Deciphering Dipopia. Eye Net. Nov/Dec 2009, PP31.34

Ancillary Testing

« Pupils: PERRL (-) APD

* Ocular Health: Normal OU

 Exophthalmometry: 16mmHg
OD/OS

« Eyelids :
+« MRD1 3mm OD, 1imm OS
+ MRD2 5mm OD, 5mm OS
« Levator Functio
D/OS

1/26/26

Other CN Testing

* CNI — Normal

* CNIl - Normal VA, VF, Color,

Pupils, Ocular Health

* CNV — Partial numbness on

lower left side of face

» CNVII — Brow ptosis/facial

ptosis
* CNVIII through CNVII —
Normal

83

Signs and Symptoms of CSF Leak

+ Low pressure (orthostatic) headache — 92%

« Nausea-54%
« Neck pain - 43%

+ Loss of smell or taste

« Tinnitus

« Otorrhea

« Rhinorhea

« Oculorhea extremely rare

+ Most common cause — craniofacial trauma
+ Skull base fractures occur in 4% of head injury that present to the ED ~21% of all skull fractures

+ Predominantly in males (:

ith mean age 49

85

Management

« ER (Called ahead — got ER physician on the phone)
« Diagnosis: CSF leak at the base of his skull

* Referred to Neurosurgery

» Sees me g4-6weeks for stability check
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