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IL CAMMINO

 Alterazioni del cammino = segno clinico d’esordio e piu frequente

 Combinazione di vari fattori: spasticita, debolezza, deficit di controllo selettivo,
deficit propriocettivi...deficit di equilibrio... cadute

Fenotipo e genotipo vario > durata della malattia correla con la disabilita

Esordio infantile > lenta progressione

Harding 1983; Fink, 2006 e 2013; Nonnekes et al., 2017; Shribman et al., 2019; Bellofatto et al., 2019; Rossi et al., 2022



* Quali pattern di cammino caratterizzano i pazienti con PSE?

e Quali trattamenti riabilitativi modificano il cammino?
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Identification

Screening

[

)

Included

Identification of studies via databases and registers ]

Identification of studies via other methods

Records identified from:
Databases (n = 527)
PubMed (n=477)

Cochrane Library (n = 46)

RehabData (n = 2)
PEDro(n=2)

Records removed before screening:
Duplicate records removed (n = 0)
Records marked as ineligible by
automation tools (n = 0)

Records removed for other
reasons (n = 0)

Records identified from:
Previous review (n=4)

Records screenad (litle/abstract)

{n=527)

Records excluded by human
(n=411)

Reports sought for retrieval
(n=116)

Reports nol retrieved
(n=8)

Full text reports assessed for

eligibility
(n=110)

Studies included in review
(n=42+1=43)

Reports excluded: 68
Duplicate (n = 9)
Ongoing study with no
preliminary results (n = 5)
Qutcome (n = 26)

No rehabilitative
intervention (n= 16)
Population (n=9)
Review (n= 2)
Language (n=1)

Reports assessed for eligibility
(n=4)

[

* 19 PATTERN DI
CAMMINO
* 24 TRATTAMENTI
PER IL CAMMINO
Reports excluded:

Inappropriate outcome (n=3)
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- Domains: Judgement
D1: Bias due to confounding. .
D2: Bias due to selection of participants. . Serious
D3: Bias in classification of interventions. - Moderate
D4: Bias due to deviations from intended interventions.
D5: Bias due to missing data. . Low
D5: Bias in Sulection of the reparted result . .

D6: Bias in measurement of outcomes.

D7: Bias in selection of the reported result. . Ne information




ANALIS! DEL MOVIMENTO PATTERN DI CAMMINO
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Bambini e adolescenti: PSE versus PClI DIPLEGICHE

Velocita ridotta, lunghezza del passo ridotta

Iperestensione di ginocchio piu prolungata in mid
stance (recurvatum)

l ROM del ginocchio sul piano sagittale (stiff knee)

Equino +/- varosupinazione

ldistacco del piede in swing > rischio di striscio

Klebe 2004; Cimolin 2007; Piccinini 2011; Wolf 2011; Bonnefoy-Mazure 2013; Armand 2015; Adair 2016; Pulido-Valdeolivas 2018; van Beusichem 2020



Bambini e adolescenti: PSE versus PClI DIPLEGICHE

 Aumento movimenti del tronco sul piano sagittale (posteriormente) e frontale
(pendolo) in appoggio monopodalico

* Antiversione e tilt pelvico

* Arti superiori simili ai sani
Compenso a debolezza del medio e grande gluteo

VERSUS

: L -“‘ -
Klebe 2004; Cimolin 2007; Piccinini 2011; Wolf 2011; Bonnefoy-Mazure 2013; Armand 2015; Adair 2016; Pulido-Valdeolivas 2018; van Beusichem 2020




Bambini e adolescenti: PSE versus PCl DIPLEGICHE

Flessione di ginocchio, rotazione e tilt pelvici = indicatori di progressione

Base allargata, doppio appoggio prolungato

l ROM del ginocchio sul piano sagittale (stiff knee)

NON t intratorsione femorale

Klebe 2004; Cimolin 2007; Piccinini 2011; Wolf 2011; Bonnefoy-Mazure 2013; Armand 2015; Adair 2016; Pulido-Valdeolivas 2018; van Beusichem 2020



Adulti: PSE versus ICTUS

e 3 pattern distintivi:t ROM anca; l ROM ginocchio-caviglia;lROM anca-ginocchio-
caviglia

. lvelocité, prolungato doppio appoggio, base allargata

. l distacco del piede in swing

* Coattivazione dorsi-plantiflessori e est-flessori di ginocchio > t consumo energetico
» Jforzae 1 “rigidita”

* Instabilita posturale dinamica

Klebe 2004, Molteni 2005; Klebe 2006; de Niet 2011, Marsden 2012; Serrao 2016; Rinaldi 2017; Martino 2018; Serrao 2018; Martino 2019, van Vugt 2019



Journal of Neurology (2022) 269:4264-4269
https://doi.org/10.1007/500415-022-11054-6

ORIGINAL COMMUNICATION

Increased trunk movements in people with hereditary spastic
paraplegia: do these involve balance correcting strategies?

Lotte van de Venis' @ - Vivian Weerdesteyn' - Aletta Konijnenburg’ - Bart P. C. van de Warrenburg? -

Alexander C. H. Geurts'? . Jorik Nonnekes'?

4 Movimenti di tronco correla con J equilibrio

@
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2

Lassmann et al.
Journal of NeuroEngineering and Rehabilitation (2023) 20:90
https://doi.org/10.1186/512984-023-01206-8

Journal of NeuroEngineering
and Rehabilitation

_— . 5
Dysfunctional neuro-muscular mechanisms ===
explain gradual gait changes in prodromal

spastic paraplegia

Christian Lassmann'2*", Winfried Ilg>*, Tim W. Rattay*%7, Ludger Schols®®”, Martin Giese* and
Daniel F. B. Haeufle 482

Angolo di coscia, gamba, e piede rispetto

al pavimento

e

distanza di tallone e punta dal pavimento

al contatto iniziale, al distacco, in volo

@

Correlano con la gravita (SPRS)




Gait & Posture 98 (2022) 34-38

Contents lists available at ScienceDirect = “ f\”‘
1

Gait & Posture P“l\T”{F

journal homepage: www.elsevier.com/locate/gaitpost

Discrimination between hereditary spastic paraplegia and cerebral palsy e
based on gait analysis data: A machine learning approach

Bruce A. MacWilliams ™", Kristen L. Carroll ™", Alan K. Stotts ", Lynne M. Kerr ¢,
Michael H. Schwartz “*

Parametri spaziotemporali

Peso, altezza, BMI, eta 91% specificita
Movimenti sagittali di pelvi e tronco 90% sensibilita

Spasticita

* Forza



TRATTAMENTI PER IL CAMMINO




TOSSINA BOTULINICA

7 studi ma solo su 5 metanalisi

Velocita max, SPRS, TUG NON miglioramenti significativi

Velocita spontaneaf in modo significativo entro 2 mesi

J Spasticita e J forza entro 3 mesi

Effetti collaterali transitori in 19 pz (debolezza, dolore, parestesie, visione
offuscata, peggioramento cammino, sonnolenza)

De Niet (2015)

Van Lith (2019)

0.00 [-0.72, 0.72]

—_—.-

0.05[-0.52, 0.62]

Diniz De Lima (2021) — -0.02 [-0.40, 0.36]
RE Model ———— 0.00 [-0.29, 0.29]
I T T 1
-1 -05 0 05 1

Standardized Mean Difference

De Niet (2015) —_— 0.00[-0.72,0.72] De Niet (2015) e BE— 0.00[-0.72,0.72]
Van Lith (2019) *—(9‘ 0.12[-0.45, 0.69] Van Lith (2019) — 0.08 [-0.51, 0.67]
RE Model ————— 0.07 [-0.37,0.52] RE Model ————— 0.05[-0.41, 0.50]
I T T 1 r T T 1
-1 -0.5 0 0.5 1 -1 -0.5 0 05 1

Standardized Mean Difference

Standardized Mean Difference

Rousseaux 2007; de Niet 2015; Servelhere 2018; van Lith 2019; Diniz 2021
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ORIGINAL ARTICLE PSSR SN

Mobile digital gait analysis captures effects of botulinum toxin
in hereditary spastic paraplegia

Alzhraa A. Ibrahim®#® | Malte Ollenschldger’? | Stephan Klebe* | Rebecca Schiile®®” |
Nicole Jeschonneck® | Melanie Kellner”® | Evelyn Loris® | Teresa Greinwalder® |

Bjoern M. Eskofier? | Jiirgen Winkler'® | Heiko GaBner!®® | Martin Regensburger®®1°

Studio prospettico osservazionale multicentrico

56 pz, eta media 52 anni

DD 20 anni

* Tossina su target muscolari personalizzati
- T SPRS e MAS a 1 mese > SPRS a 3 mesi



BACLOFEN

e ORALE : debolezza eccessiva

* INTRATECALE (ITB): 3 case report e 1 retrospettivo
(Klebe 2005) miglioramento velocita su 5/ 10 pz, ma
in 2 debolezza

Dan 2000; Klebe 2005; Molteni 2005; Hetla 2015



STIMOLAZIONE ELETTRICA FUNZIONALE (FES)

11 pz dopo 6 mesi di utilizzo su plantiflessori

$

tvelocité e momento dorsiflex
indossando lo stimolatore

MA NESSUN FOLLOW UP

(Marsden et al., 2013)

Pease 1998; Marsden 2013



ETOIMS — tsDCS - SCS - rTMS

* ETOIMS Electrical Twitch Obtaining Intramuscular Stimulation lombare:
popolazione mista, 1 HSP: vel +, cadute -, pain -

* tsDCS Transcutaneous spinal Direct Current Stimulation su radici T10-T12:
11 pz, MAS —

* SCS Spinal Cord Stimulation con impianto spazio epidurale posteriore a T11-T12:
1 pz, MAS -, forza +

* rTMS Repetitive Transcranial Magnetic Stimulation RCT crossover blind: 15 pz +
fkt e farmaci > effetti collaterali: 1 epilessia, cefalea molti, 1 sonnolenza

Shin 2020; Antczak 2019; Ardolino 2021, De Souza 2021



IDROCHINESITERAPIA

11 pz per 10 sett:

. tvelocité

. lrotazioni sul piano trasverso di anca, ginocchio, caviglia
. lpicco del momento estensorio anca e ginocchio

Zhang 2014



FISIOTERAPIA

* “Robot-assisted gait training”’ con sgravio di peso parziale :
— Seo 2015 e Sato 2019: case reports

— Bertolucci 2015: studio coorte 13 pz per 6 sett >1‘ 10MWT, TUG, left hip ext,
lvel (fino a 2 sett)

* Samuel 2013: 2 pz, per 8 sett stretching + rinfrozo + esercizi funzionali >t TUG,
10MWT, altri test funz.




AMERICAN SOCIETY OF
NEUROREHABILITATION

Original Research Article

Neurorehabilitation and
Neural Repair

Gait-Adaptability Training in People 2003, ol 27(1) 27-36

~ ” - - © The Author(s) 2023
With Hereditary Spastic Paraplegia:
A Randomized Clinical Trial ol o o N
DOI: 10.1177/15459683221 147839
journals.sagepub.com/home/nnr

®SAGE

Lotte van de Venis, MSc'"", Bart van de Warrenburg, PhD?, Vivian Weerdesteyn,
PhD'3, Alexander C. H. Geurts, PhD"4 and Jorik Nonnekes, PhD'+*

RCT CROSSOVER
36 pz per 5 sett di “gait-adaptability training”’ (10 ore di C-Mill training)

$

ltempo di superamento ostacolo a 5 sett, ma non mantengono a 15
sett follow-up




TRATTAMENTI PER IL CAMMINO
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CASE REPORT WILEY

Physiotherapy strategies for functional improvement in a
child with complicated hereditary spastic paraplegia: 1-year
follow-up of a case report using a changing criterion design

Ji-Young Choi! | Duck-Won Oh? | Sung-Min Son? | Chang-Ju Kim?

1 bambino di 10 anni, PSS complicata
1 ora 3-4 vv/sett per 6 sett: rinforzo e treadmill
-
1 GMFM dimensioni D-E, 10MWT, STS
a 3-6-12 mesi
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INTERVENTISTICO SU PAZIENTI BAMBINI E ADOLESCENTI CON PSE

e Coordinatore AUSL IRCCS di Reggio Emilia (dr.ssa Faccioli, dr.ssa Perazza, FT
Casoli)

* Fondazione IRCCS Istituto Neurologico Carlo Besta di Milano (dr.ssa Pagliano,
dr.ssa Dosi, TNPEE Pedrinelli)

IRCCS Fondazione Stella Maris di Pisa (dr.ssa Sgherri)
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e desiderano fare attivita fisica in contesto socializzante




Kerstens et al. Orphanet JRare Dis ~ (2021) 16:283

https://doi.org/10.1186/513023-021-01915-0 OrphanEtJOUrna I Of

Rare Diseases

RESEARCH Open Access

3|

Healthcare needs, expectations, utilization, @
and experienced treatment effects in patients
with hereditary spastic paraplegia: a web-based
survey in the Netherlands

Hans C. J. W. Kerstens'*"®, Bas J. H. Van Lith?, Maarten J. Nijkrake?, Bert J. M. De Swart??,
Laura A. C.Van den Bemd?, Rob J. E. M. Smeets™®, Fheodoroff Klemens’, Bart P. C. Van de Warrenburg?,
Philip J. Van der Wees' and Alexander C. H. Geurts’

&

Questionario
194 adulti

Healthcare needs and expectations were primarily focused on the relief of
muscle stiffness and reduction of balance and gait impairments (65—-80%),
but many participants also expressed needs regarding relief of non-motor
symptoms (e.g. pain, fatigue), emotional problems, impaired sleep and self-

care capacity, and participation problems (> 60%).
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ATTIVITA | ESERCIZI
RICREATIVE | e
e Stretching, yoga,
Galf,bowing.

Hesson pegamenti

ESERCIZI AEROBICI

ATTIVITA RICREATIVE
) ALMEND 20 MINUTI

) ANEND 30 MINUTI

Nutare,camminare 30

Calcio, tennis, basket,
svelto, andare in bicicletta

arti manaali, ballo, escursion

OGNI GIORNO IL P1U POSSIBILE

Passeggiare con l cane, scegliere strade pii lunghe,
fare e scale nvece he prendere [ascensare,
camninare per andare a fre |a spesa, e gardinggio,
posteggiare la macchina lontano da casa

WHO GUIDELINES ON
PHYSICAL ACTIVITY AND
SEDENTARY BEHAVIOUR

(728 World Health
# Organization
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