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Introduzione

Normal Spinal Motor Neuron Motor Neuron Injury in ALS
“Amyotrophic lateral sclerosis (ALS), also known as motor neuron

A Pendrie B Impaired : - - :
Astrocyte g,u‘t’amate disease, is characterized by the degeneration of both upper and
o uptake lower motor neurons, which leads to muscle weakness and
Nocleus 1 eventual paralysis.”

" * Excitotoxicity
Hardiman, O. et al., Nat Rev Dis Primers (2017).
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Ciervo, Y. et al, Molecular Neurodegeneration (2017)
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Introduzione
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Behavioural impairme

Dysphagia
Dysarthria
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Respiratory
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Muscle cramps
Spasticity
Muscle weakness
Muscle atrophy

Hardiman, O. et al., Nat Rev Dis Primers (2017).
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Early Stages
of ALS

» More severe muscle weakness

» Paralysis in some muscles

» Difficulty in swallowing

» Difficulty in eating/chewing

» Breathing issues

» Bouts of uncontrollable laughter or crying
(pseudaobulbar affect)

» Paralysis in most muscles

» Extremely limited mobility

» Inability to speak

» Inability to breath without assistance
» Inabhility to eat without assistance

» Inability to drink without assistance
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Introduzione Abnormal Oculomotor Functions

in Amyotrophic Lateral Sclerosis

> Brain Sci. 2022 Apr 11;12(4):489. doi: 10.3390/brainsci12040489.
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Oculomotor Function in Amyotrophic ORIGINAL COMMUNICATION
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Slow saccades in bulbar-onset motor neurone disease
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Introduzione

Eye Movement Deficits Are Consistent with a
Staging Model of pTDP-43 Pathology in

Amyotrophic Lateral Sclerosis Eye-tracking in amyotrophic lateral sclerosis: A longitudinal
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Introduzione

Anomalie nelle saccadi, inseguimenti e fissazione oculare

Oftalmoplegia (rara) in pazienti in ventilazione invasiva.

Donaghy et al., Journal of neurology, neurosurgery, and psychiatry, 2011

108° CONGRESSO NAZIONALE | SOCIETA ITALIANA DI FISICA

Societa Italiana di Fisica

1897-2022



Obiettivi

¢ Raccolta dati optometrici di pazienti affetti da SLA in diversi stadi della patologia

+»* Trovare eventuali correlazioni fra dati optometrici e dati clinici:
(i) valutazione dello stato funzionale
(ii) funzione cognitiva

(iii) stadio della malattia
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Pazienti e metodi | Dati piu significativi

DATI CLINICI

=  STATO FUNZIONALE: Amyotrophic Lateral Sclerosis Functional Rating Scale—revised (Alsfrs-r)
= COGNITIVO: Edinburgh Cognitive and Behavioural ALS Screen (ECAS)
= STADIO DI MALATTIA: Milano-Torino staging (MiToS)

= Utilizzo di eye-tracking communication device (ETCD) (> 4ore/giorno).

DATI OPTOMETRICI

= Questionario sintomi oculari
» Motilita oculare (broad H test, saccades and pursuits test, near point of convergence);
= Errore refrattivo e Best Corrected Visual acuity (BCVA);

= Valutazione presenza foria/tropia;
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Pazienti e metodi

Table 1. Description of the study cohort

Studio trasversale
Coorte di 200 pazienti
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Age at evaluation, years

63.99 [55.26-70.71]

Disease duration, months
Diagnostic delay, months
Disease progression rate,
ALSFRS-r score unitfmonths
Sex, male
C90RF72 expansion
Site of onset, bulbar
EEC, definite
NIV at evaluation
N at evaluation
PEG at evaluation
Ocular device used
ETCD user
Functional features
MiToS
0

[ o R o ]

Missing
ALSFRS-r

Total score
Bulbar-subscale score
Spinal-subscale score
Respiratory-subscale score
Cognitive assessment
ECAS total score

4290 [21.93-82.73]
1217 [7.07-21.37]

0.50 [0.26-0.89]

29[18-3¢]
10 [6-12]
11 [4-15]
10 [3-12]

105.00 [92.00-115.00]
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Risultati | Frequenza dei sintomi oculari

100 ~
80
£ 60
[
s
K
% 40 37.50 37.00
o Symptomatic
patients® 2550
22.00 20.50
20+
8.00 7.50
, [ ]
Blurred Burning-eye Eye Watering Photophobia Ocular Diplopia
vision sensation strain eyes dryness

Distribution of ocular symptoms. *Symptomatic patients include both mildly and severely symptomatic groups.
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Risultati | Dati optometrici e utilizzo ETCD

. Number p
100 - Optometric — —
. of ETCD Univariate Multivariable
findings . .
user, n (%) analysis analysis®
804 Symptoms <0.0001 0.0006
Asymptomatic 3(5)
Mildly symptomatic 1(2)
g f0 - Severely symptomatic 19 (26)
3
=
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, ]
Blurred Burning-eye Eye Watering Photophobia Ocular Diplopia
vision sensation strain eyes dryness

Distribution of ocular symptoms. *Symptomatic patients include both mildly and severely symptomatic groups.
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Univariate Multivariable

) ) Functional features Scores by symptoms anabsis ——
R I S u | ta t I Asymptomatic Mildly symptomatic Severely symptomatic
patients patients patients P P
ALSFRS-r bulbar-subscale 1 [7-12] 10 [-1] & [3-10] 0.0003 00016
ALSFRS-r spinal-subscale 12 [3-17] 12 [3-186] 7 [0-12] 0.0001 00004
Sintomi oculari, stato funzionale e stadio di ALSFRS-¢ respiratory -subscale " [5-12] nB-12 6 -1 00007 00006
. ALSFRS-r total 33 [24-38] 31 [22-37] 19 [3-31] <0.0001 <0.0001
malattia MiToS=1* 16 (33%) 12 (2794) 37 (660 0.0054 0.0008
Mo blurred vision Blurred vision P [
ALSFRS-r bulbar-subscale 10[7-12] 9 [3-1] 0.0124 0.0143
ALSFRS-r total 31 [22-36] 26 [12-36] 0.0351 0.00F 5
No eye strain Eye strain P P
ALSFRS-r bulbar-subscale 10[7-12] & [2-10] 0.0002 0.0002
ALSFRS-1 spinal-subscale 12 [7-16] 8 [o-1] <0.0001 00003
ALSFRS-1 respiratory-subscale 11 [5-17) 5 [2-10] <0.0001 0.0002
ALSFRS-r total scare 31 [23-38] 18 [#-27] <0.0001 <0.0001
MiTa5=1" 36 [33%) 29 (67%) 0.0002 0.0002
No burning-eye sensation Burning-eye sensation P [
ALSFRS-r bulbar-subscale 1 [8-13] 8 [2-10] <0.0001 0.0002
ALSFRS-1 spinal-subscale 12 [3-17] & [0-12] <0.0001 <0.0001
ALSFRS-1 respiratory-subscale 1 [5-12] & [2-11] 00012 00027
ALSFRS- total 32 [24-38] 19 [3-31] <0.0001 =0.0001
MiTaS=1* 29 (31%) 36 (63%) 0.0002 <0.0001
No watering eyes Watering eyes P P
ALSFRS-1 spinal-subscale 12 [B-18] 5 [0-15] 0.0038 00125
ALSFRS-r respiratory-subscale 1 [3-16] & [1-1] 0.0021 00045
ALSFRS-r total 31 [22-38] 22 [8-32] 0.0015 00036
MiTaS=1" 35 (33%) 21 (64%) 0.0020 00032
No photophobia Photophobia P [
ALSFRS-r bulbar-subscale 10[7-132] 6[2-9] <0.0001 0.0003
ALSFRS-r spinal-subscale 12 [7-15] 4 [0-12] 0.0026 0.0405
ALSFRS-1 respiratory-subscale 10 [4-12] 4 [1-10] 0.0043 0.0037
ALSFRS-r total 30 [22-37] 17 [4-29] 0.0001 0.0008
MiToS=1" 45 (37%) 20 (69%) 0.0022 0.0056
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Data are r (%) or median [interquartile range] values.
*Comparison between patients who lost up to one function and patients who lost multiple functions, *p value adjusted for sex, disease progression
rate, disease duration, and diagnostic delay.
ALSFRS-r: Amyotrophic Lateral Sclerosis Functional Rating Scale-revised, MiTo5: Milano-Torino staging.
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Risultati | Motilita oculare e stato funzionale

Univariate Multivariable

Functional features Scores by optometric findings analysis analysis®

Abnormal saccade head movements Normal saccade head movements P P
ALSFRS-r bulbar-subscale 9 [5-1] 10 [8-12] 0.0026 ns
Abnormal pursuit head movements Normal pursuit head movements P P
ALSFRS-r bulbar-subscale 9 [6-11] 10([8-132) 00256 ns
Abnormal eye movements (Broad-H test] MNormal eye movements (Broad-H test) [ [
ALSFRS-r bulbar-subscale 7 [2-11] 10[7-132) 00292 ns
Abnormal NPC Normal NPC P P

ALSFRS-r bulbar-subscale 8 [3-10] 10 [7-137] 0.0003 0.0040

ALSFRS-r total 25 [8-33] 30 [21-37] 0.0123 0.0389

Data are median [interquartile range] values.
*pvalue adjusted for sex, disease progression rate, disease duration, and diagnostic delay.
ALSHRS-r: Amyotrophic Lateral Sclerosis Functional Rating Scale-revised, NPC: near point of comvergence, ns: not significant
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Risultati | Motilita oculare e cognitivo

. o Univariate  Multivariable
Cognitive assessment Scores by optometric findings _ .
analysis analysis*

Abnormal saccade accuracy Normal saccade accuracy p p

ECAS total 95.0 [84.0-108.0] 111.0 [103.0-117.0] <0.0001 0.0010
Abnormal saccade head movements Normal saccade head movements p p

ECAS total 96.0 [85.0-105.0] 111.0 [102.0-116.0] 0.0006 0.0105
Abnormal pursuit accuracy Normal pursuit accuracy p p

ECAS total 98.0 [85.0-111.0] 111.0 [103.5-116.5] 0.0027 0.0290
Abnormal pursuit head movements Normal pursuit head movements p p

ECAS total 96.0 [84.0-108.0] 111.0 [102.0-116.0] 0.0019 0.0202
Abnormal eye movements (Broad-H test) Normal eye movements (Broad-H test) p p

ECAS total 84.0 [69.0-99.0] 108.0 [96.0-115.0] 0.0246 0.0210

Data are median [interquartile range] values.

*pvalue adjusted for sex, disease progression rate, disease duration, and diagnostic delay.
ECAS: Edinburgh Cognitive and Behavioural ALS Screen.
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Conclusioni

Dal punto di vista clinico emerge la necessita di una presa in carico «visiva», considerata la diffusa sintomatologia

oculare, con una particolare attenzione ai pazienti che utilizzano ETCD.

Anomalie nella motilita oculare sono significativamente associati alla presenza di deficit cognitivi e

maggiormente presenti in pazienti con compromissione bulbare.

Quesiti in sospeso:
- Studio longitudinale

- Messa a punto di un questionario strutturato sui sintomi
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