NHS

University Hospitals

Plymouth
NHS Trust

Neuro-Orthoptics in Progressive
Supranuclear Palsy

MR DOMINIC BURDON
ADVANCED ORTHOPTIST
PLYMOUTH OCULAR MOTILITY UNIT (POMU)




Learning outcomes

1. Gain an understanding of general and ocular features of PSP.

2. Recognise the value of MDT approach in atypical Parkinsonian disorder, to aid
earlier suspected diagnosis of PSP.

3. Apply knowledge of neuroanatomy to understand the pathogenesis for ocular
signs in PSP.

4. Examine and evaluate optical management for PSP.




What is PSP?

Atypical Parkinsonian disorder: neurodegenerative - build of tau
protein (tauopathy).

Clinical diagnosis only - no known biomarkers.

Oculomotor dysfunction: most sensitive and specific diagnostic
sign. (Respondek, 2017). /
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Prognosis - 6 -12 years fatality (Williams DR, 2009). Cerebral cortex )
PSP prevalence - 6.4 per 100,000 (Shrag A, 1999). Basal ganglia / i§ _
PD prevalence - 139 per 100,000 (Porter et al, 1999). el eraintem




General Signs — MDT approach required

General motor issues: Postural instability, bradykinesia, rigidity and incontinence - OT and physio input.

Bulbar dysfunction:
Dysarthria - slow/slurred/quiet - voice banking — SALT input.
Dysphagia - choking, drooling - altered diet - SALT and dietician input.

Dementia: Cognitive dysfunction, amnesia and depression - neuro-psychological input.
Frontal Lobe deficit: Personality change, irritability, impulsiveness, apathy - neuro-psychological input.

Oculomotor dysfunction - orthoptic and oculoplastic input.

Overlap with Parkinsonian signs - neurology input.




Economic Cost

£22,672.00

SCHIZOPHRENIA MULTIPLE ALZHEIMER'S PROGRESSIVE
SCLEROSIS DISEASE SUPRANUCLEAR
McCrone et al, 2011 PALSY




General population (all ages) [ ] 0.86 (0.85, 0.87)
Q O L General populafion (45 - 54 years) - 0.85 (0.83, 0.87)
General population (55 - 64 years) - 0.80 (0.78, 0.82)
General population (65 - 74 years) - 0.78 {0.76, 0.80)
Type Il diabetes (With no co-morbidities) D 0.79 {0.72, 0.86)
Stroke (hospitalised immediately post) —— 0.31 (0.24, 0.38)
Stroke (3-month post) —_— 0.61 {0.55, 0.67)
Stroke (4-year post) —_— 0.73 (0.66, 0.80)
Depression (18+ with depressive symploms) - 0.47 {0.44, 0.50)
Ataxias 0.29 (0.18, 0.41)
HD 0.30(0.19, 0.41)
MND S 0.31 (0.22, 0.40)
PSP 0.20 (0.05, 0.34)
MSA 0.25 (0.05, 0.45)
PPS —_— 0.42 {0.31, 0.53)
CMT —_— 0.44 {0.36, 0.53)
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Oculomotor dysfunction

Vertical supranuclear gaze palsy
Slow velocity vertical saccades
Impaired vergence

Lid signs:

* Apraxia of eyelid opening
 Reduced blink rate
 Blepharospasm

Macro square wave jerks

A unique set of tests required to identify these signs.




Diagnostic
criteria

O1:
Vertical supranuclear gaze

palsy

02
Slow velocity of vertical
saccades

03:

Frequent macro square wave
jerks or “eyelid opening
apraxia”

Hoglinger et al, 2017

Diagnostic Certainty  Definition Combinations Predominance Type Abbreviation
Definite PSP Gold standard defining the = Neuropathological diagnosis Any clinical presentation def PSP
disease entity
Probable PSP Highly specific, but not (O1 or O2) + (P1 or P2) PSP with Richardson’s prob. PSP-RS
very sensitive for PSP syndrome
Suitable for therapeutic (01 or 0O2) + Al PSP with progressive gait prob. PSP-PGF
and biological studies freezing
(Ol or O2) + (A2 or A3) PSP with predominant prob. PSP-P
parkinsonism
(Ol or0O2) +C2 PSP with predominant frontal prob. PSP-F
presentation
Possible PSP Substantially more o1 PSP with predominant ocular poss. PSP-OM
sensitive, but less specific motor dysfunction
for PSP
Surtable for descriptive PSP with Richardson’s poss. PSP-RS
eprdemiological studies syndrome
and climical care ) _ _
Al PSP with progressive gait poss. PSP-PGF
freezing
(Olor02)+Cl1 PSP with predominant speech/ poss. PSP-SL
language disorder?
(O1or02)+C3 PSP with predominant CBS# poss. PSP-CBS
Suggestive of PSP Suggestive of PSP, but not 8 O2 or O3 PSP with predominant ocular s.0. PSP-OM
passing the threshold for motor dysfunction
possible or probable PSP ) _
PlorP2 PSP with predominant postural  s.o. PSP-PI
instability
Surtable for early 03 + (P2 or P3) PSP with Richardson’s s.0. PSP-RS
1dentification syndrome
(A2 or A3)+(03,P1,P2,C1,C2, PSP with predominant s.0. PSP-P
CC1, CC2, CC3, or CC4) parkinsonism
C1 PSP with predominant speech/ s.0. PSP-SL
language disorder
C2 + (03 or P3) PSP with predominant frontal 5.0. PSP-F
presentation
C3 PSP with predominant CBS s.0. PSP-CBS




Timing of
presentation of
signs

Phokaewvarangkul and
Bhidayasiri, 2019.

Clinical
Stages

Early Middle Late

Evelid disorders

ALO

Blepharospasm

Decreased blink rate

Eye movemant
abnormalities

VSP

Complete ophthalmoplegla

Slow saccades

‘Found the Houses®
sign

Ccular fixation
abnormalities

SWJ

- Year
2 3 4 5 & T 8 9 10 1M1 12 13



Patient symptoms

Diplopia/blurred vision - 61%
Photophobia - 43%

Difficulty reading - but unsure why.
(Nath et al, 2003)

Symptoms not always reported - thorough case history important!




What does supranuclear mean?

A Eye Position:
Saccades: INC

MLF ‘\é'V j,.
\. Smooth

Tracking:
Cerebellar
Nuclei

Vestibulo-Ocular
Reflexes:
Vestibular Nuclei

Chen etal, 10
Motoneuron




Eye movement pathophysiology

Vertical = Midbrain

Midbrain
Horizontal = Pons

Cerebellum

Pons

Phokaewvarangkul and
Bhidayasiri, 2019.




Saccades

Pathophysiology - excitatory burst neurons:
o Vertical (primarily affected) - RiIMLF in midbrain.

o Horizontal - PPRF in pons.

What do you assess?
o Velocity, accuracy, conjugacy
o ‘round the houses’ sign.

o Eye tracker helpful.

1. Early stage: low velocity vertical saccades.

2. Middle stage: multiple hypometria, low velocity. Rowe JB. 21

3. Late stage: absent.




Saccades — eye tracking

* Objectively assesses eye movement waveform - Eyelink 1000+ infrared eye tracker.

= Vertical saccades
Horizontal saccades
=
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Time (seconds) Time (seconds)

Up - slow + hypometric.
Down - slow.

Horizontal - okay




Eye position — ocular motility

Pathophysiology - positional step neurons.
o Vertical - INC in midbrain.

o Horizontal - NPH in pons.

Vertical affected first and symmetrical.

Important to differentiate from physiological upgaze
limitation (Clarke et al, 2002).

Common in elderly Uncommon




Vestibular ocular reflex (VOR)

Spared until later in the disease until gaze palsy becomes
nuclear - complete ophthalmoplegia.

A Eye Position:
Pathophysiology Saccades: INC

riMLF
o 4 vestibular nuclei in pons and upper medulla. \/

How do you test this? \ Smooth
Tracking:
o Dolls head manoeuvre. Cerebellar
Nuclei
Vestibulo-Ocular
Reflexes:

R . . . e Vestibular Nuclei
Difficult with axial rigidity.

Motoneuron




Vertical supranuclear gaze palsy

Supranuclear

Yes gaze palsy.
Test VOR. Is there
Yes increased range?
Test eye position. No
Are there vertical Nulclear gaze
gaze restrictions? palsy.
No

Test for other
ocular signs of
PSP.




Eyelid signs

Decreased blink rate - staring.

o Typical blink rate = 12-15 per minute (Abusharha, 2017).

o PSP = 1.9 per minute (Reddy et al, 2013).

o Eye lubricants essential.

Blepharospasm

o Spontaneous eyelid contracture.

o Treatment: Botulinum toxin good success (Barclay and Lang, 1997).

Lid opening apraxia
o Delay in opening lids after closure.
o Frontalis overaction to force lid open can give look of astonishment.

Symptoms - photophobia, dry eye.




Fixation

Macro square waved jerks
o Amplitude 0.7 deg in control vs 1.4 in PSP.
o Frequency 11.5/min in control vs 48/min in PSP.
o Eye tracking helpful.

Horizontal position
(degrees)

Otero-Millan et al, 2011
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Vergence

Pathophysiology - supraocular motor area next to 3™
nerve nucleus in midbrain.

Symptom - diplopia, confusion or difficulty reading.

Important to differentiate from primary convergence
insufficiency!




Ocular management

= Restricted ocular motility
= Single vision lenses.

= Compensatory strategies.
= Prism glasses.

= Photophobia
* Tinted lenses.

= Compensatory strategies.

= Diplopia/confusion
= Prisms (Fresnel, incorporated).

= Occlusion (patch, frosted tape, permanent frosting, occlusive contact lens).




Other Parkinsonian disorders

Parkinson’s disease
o Hypometric saccades, impaired pursuit, impaired vergence, macro SWJ.

Multiple system atrophy

o Gaze evoked nystagmus, down beat nystagmus, rebound nystagmus, impaired pursuit, macro SWJ, hypometric
saccades.

Dementia with Lewy body’s
o Saccade latency, accuracy, peak velocity and antisaccade affected - horizontal and vertical.

o Rarely supranuclear vertical gaze palsy.

Corticobasal syndrome
o Increased saccade latency and anti-saccade difficulties.

o Can occasionally present with slow velocity vertical saccade, VSGP or similar eyelid signs to PSP.

Eye movement assessment essential for differential diagnosis.




Summary

= PSP is a serious neuro-degenerative condition requiring a multi-disciplinary
approach for diagnosis and care.

= |dentifying oculomotor signs is key for diagnosis and differentiation between
other atypical Parkinsonian conditions.

= Ocular management can help ease symptoms and improve quality of life.
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