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Istituto Clinico Tibenno

Societa’ Per Azioni a partecipazione pubblico-privata (ar sensi dellarticolo
9-bis del D. Lgs. 502/92), partecipata da Regione Umbria per il tramite
della ASL 1, Comune di Umbertide e Socio Privato Industriale

Struttura specializzata nella riabilitazione intensiva ad alta complessita’
con 111 posti letto
Neuroriabilitazione, Riabilitazione ortopedico-traumatologica

Anno 2025:
1.662 ricoveri: 44530 giomate di degenza, 11,4 milioni di ricavi da prestazioni
o e FiEaig
Utili per oltre 2 milioni di euro §
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EXPLOITING NEUROPLASTICITY T s i e
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Neurosurgery 89:539-548, 2021 .ﬂn
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EXPLOITING NEUROPLASTICITY
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| Covert motor
\_ strategies
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REACTIVATION-REBALANCING

Task-specific
exercises

@ stituto clinice
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EXPILOITING NEUROPLASTICITY

- PHYSIOLOGICAL LIMB MUSCLE ACTIVATION

- ARM/HAND AND LEG MOVEMENT EXCERSISES

- ACTIVATION OF APPROPRIATE PERIPHERAL RECEPTORS

- INTENSITY (NUMBER OF REPETITIONS PER UNIT OF TIME)

- DOSE (DURATION)

_|Istituto clinico

¥~ TIBERINO
o
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Inactive/rest time |

Walking practce

Sitting actvities |

Standing activities |

UL acuvities

Bed mobility/activities in lying |
Transfers incduding sit-to-stand |
Other therapeutic activities

Total therapy time

11-12 GIUGNO 2026

& Minimum
& MNean
o Maximum

Number of minutes

How Physically Active Are People with Stroke in
Physiotherapy Sessions Aimed at Improving Motor Function?
A Systematic Review

Gurpreet Kaur,' Coralie English,'* and Susan Hillier"?
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Grounded Grounded Wearable

Exoskeleton End-Effector Exoskeleton

3 LN (3
Upper —t‘.l‘ | & & - ;;"

Extremity
Development Status Established Established Emerging
3 = 3 -
Lower d/d, oo N 1S
Extremity * ~
s &
~
'\ N . Istituto clinico
-t ‘ b ~ TIBERINO
Development Status Established Established Emerging ﬁ
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partial
anti-gravity
- support
rendering of
virtual object
dynamics functional
¥ hand use

weight loading

cognitive & physical participation

functional/physiological movement

functional abilities of the patient / technological complexity

~ TIBERINO

unimanual bimanual separate bimanual cooperative uﬂn
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Advanced body weight support system

Effective unloading during a gait pattern with setting 30 kg unloading
(schematic representation)

* Dynamic low inertia suspension

° 1 I I = Levi
Promotes more physiological gait P |-
g
+ Easy to operate — remote control: i

- Patient lifting 5
- Patient unloading (BWS)

- in real time during training 20

v

Time

Levi allows a precise (almost constant) unloading which leads to a
more natural vertical movement of the patient and promotes a more
physiological gait.

_|Istituto clinico

“ TIBERINO
o
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Training del passo
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Training del passo
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FEEDBACK
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Analisi del passo

Istituto clinico

. TIBERINO
e
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h?ecnuBody
Nome BERNABUCCI SILVIA
Indirizzo

TRONCO flex-ext
VAL. medio
13,0°
ROM
0,0°
min0,0°
max0,0°

ANCA SX flex-ext
ROM
24,9 °
min-11,4°
max13,5°

GINOCCHIO SX flex-ext

GINOCCHIO DX flex-ext

Accettazione
del carico
max 18,0 ° Doppio
appoggio

singolo appoggio

[
Doppio
appoggio

Singolo appoggio controlaterale

®
11-12 GIUGNO 2026
an : A | a an
ISTITUTO CLINICO TIBERINO 1/ 0
TecnoBody ISTITUTO CLINICO TIBERINO 27
GAIT ANALYSIS 30/09/2024 11:3
Data di nascita 07/05/1973 GAIT ANALYSIS 30/09/2024 11:38
Altezza [cm]: 168  Peso [kg]: 53 Nome BERNABUCCI SILVIA Data di nascita 07/05/1973
Indirizzo Altezza [cm]: 168  Peso [kg]: 53
Ciclo del passo
I l
I Stance [ Swing 1
TRONCO flex-lat ¢ *  d # 4 #
VAL. medio \. ‘ ‘ a q
19° 1 !
A . | ! O
0,0° »
min 0,0° .
max0,0°
ANCA DX flex-ext 0% 10% 20% 30% 20% 0% 0% 80% %0% 100%
Stabilita del carico su un solo arto | dell'arto

o
_{

23,5°

NOTE

min9,2° Swing
max 32,7 ° ? .?
PIEDE SX flex-ext PIEDE DX flex-ext ‘ | ‘ | o
ROM ROM Sinistra Destra
26,2° 37,9° VELOCITA (SCX non attivato) [km/h] 18
app-3,1° app-2,4°
stac-29,3° stac-40,3°
CADENZA [cicli/s] 0,85
PIEDE SX pro-sup c v 5
VAL. medio VAL. medio
2,0° -4,5° LUNGHEZZA passo [cm] 27 0
app-0,3° SIMMETRIA CARICO app-2,0° — v >
stac4,4° SX: 0% stac-7,0° =
IKRUNCO tiex-lat LUgGHEZZA PASSO (COEFFICIENTE DI VARIAZIONE) (%) 0 0
(e ¢ D
1,9° &
TEMPO CONTATTO [s] 0,00 1,33
L ]
C e D
&
Anca PIEDE pro-¢ {em] 13
1 ,6% 6 ,5° Oscillazione VERTICALE COG %] 1:4
C v D
PIEDE flex-ext in appoggio [ 3,1 2,4 '
( posse istituto clinico
&

. . PIEDE flex-ex in stacco ] 29,3 -40,3 r' .l" No
Ginocchio PIEDE flex- ) _ v ,
29,8% 36,5% e -

’ ’ - PIEDE pro-sup in appoggio [ 0,3 -2,0
Ca nco s Lieve asimmetria C — L ] y
&
0, w— Asimmetria
0% PIEDE pro-sup in stacco ] 4,4 7,0
L 1
C &
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TecnoBody ISTITUTO CLINICO TIBERINO 3/7
GAIT ANALYSIS 30/09/2024 11:38
Nome BERNABUCCI SILVIA Data di nascita 07/05/1973
Indirizzo Altezza [cm]: 168  Peso [kg]: 53
CARICO TRONCO
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 0 10 20 30 40 50 60 70 80 90 100
Ciclo del semipasso Ciclo del passo
Destra — SiNIStrA Stacco Destro Stacco Sinistro ) ( — FleX-Ext — Lat-Flex Stacco Destro Stacco Sinistro )
20 60 4
15 50 4
10
404
s 5 [ ]
) 304
B 204
10 4 ——
e 104
15
0 0 2 40 50 0 70 8 %0 100 0 10 2 0 40 50 60 70 ) %0 100
Ciclo del passo Ciclo del passo
Destra — Sinistra Stacco Destro Stacco sinistro | : — Destra — Sinistra Stacco Destro stacco Sinistro \]
FLEX-EXT PIEDI PRO-SUP PIEDI
10
5
- Istituto clini
5 : clinico
70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Ciclo del psso Ciclo del passo
Destra — SiNIStra Stacco Destro Stacco Sinistro | ( — Destra — SiNIStra Stacco Destro Stacco Sinistro )
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A/TecnoBody ISTITUTO CLINICO TIBERINO

VALUTAZIONE STABILOMETRICA OCCHI CHIUSI

1/2

27/09/2024 11:13

Nome BERNABUCCI SILVIA Data di nascita 07/05/1973
Indirizzo Altezza [cm]: 168  Peso [kg]: 53
RISULTATI
Area [mm?] 1804,26
Perimetro [mm)] 1225,71
chRE Deviazione standard AP [mm)] 12,62
Deviazione standard ML [mm] 7,69
C.0.P. Medio Y [mm] 8,82
C.0.P. Medio X [mm] 15,85
Tempo [s] 30
Velocita media AP [mm/s) 27,45
Velocita media ML [mm/s] 24,49
Angolo retta regressione [°] 6
Deviazione standard tronco [°] 0,97
TRACCIA STABILOMETRICA TRACCIA TRONCO
Al
A7 3 A3

OCCHI CHIUSI
27/09/2024
11:13

i ol 5 61
| EIRE

11-12 GIUGNO 2026

\J
N ecnoBody

Nome
Indirizzo

OCCHI APERTI
27/09/2024
11:13

ISTITUTO CLINICO TIBERINO

VALUTAZIONE STABILOMETRICA OCCHI APERTI

BERNABUCCI SILVIA

SCORE

EQUILIBRIO - STATICO

TRACCIA STABILOMETRICA

i

Data di nascita
Altezza [cm]: 168

RISULTATI

Area [mm?]

Perimetro [mm]

Deviazione standard AP [mm]

Deviazione standard ML [mm]

C.0.P. Medio Y [mm]

C.0.P. Medio X [mm]

Tempo [s]

Velocita media AP [mm/s]

Velocita media ML [mm/s]

Angolo retta regressione [°]

Deviazione standard tronco [°]

1/

27/09/2024 11:1
07/05/1973
Peso [kg]: 53

831,11
973,83
6,45
6,87
3,96
15,09
30
17,43
23,94
85
0,84

TRACCIA TRONCO

Al

3 6
A7 %ﬁ- A3

Istituto clinico

TIBERINO
o
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REALTA' VIRTUALE CON
TELERIABILITAZIONE

Istituto clinico

“TIBERINO
w%
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@ Check for updates

OPEN ACCESS

EDITED BY
Pierluigi Zoccolotti,
Sapienza University of Rome, Italy

REVIEWED BY
Alessandro Giustini,

Chair of European Robotic Rehabilitation
School, Italy

Yingjian Yang,

Shenzhen Lanmage Medical Technology Co.,
Ltd., China

Yulong Liu,

Hunan University of Information Technology.
China

*CORRESPONDENCE
Doo Young Kim
kdygeno@gmail.com

RECEIVED 27 May 2025
AccepTED 31 July 2025
PUBLISHED 14 August 2025

CITATION

Kim S, Park S-W, Jeong T, Kang M-S and
Kim DY (2025) Al-driven cognitive
telerehabilitation for stroke: a randomized

#sanita2030
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TELERIABILITAZIONE

Al-driven cognitive
telerehabilitation for stroke: a
randomized controlled trial

Suebeen Kim?, Si-Woon Park*?, Taeksoo Jeong? Min-Soo Kang?
and Doo Young Kim@*2*

Background: Cognitive impairment is a common consequence of stroke,
requiring effective rehabilitation strategies. Telerehabilitation has emerged as a
promising alternative to in-person cognitive therapy, yet existing systems often
lack mechanisms for real-time personalization and engagement monitoring.
This study aimed to evaluate the clinical effectiveness of a self-guided Al-driven
cognitive telerehabilitation compared to a therapist-supervised rehabilitation in
subacute stroke patients.

Methods: In this multicenter, parallel-group, randomized controlled non-

& frontiers | Frontiers in Human Neuroscience

(®) Check for updates

OPEN ACCESS

EDITED BY
Vladimir Litvak,
University College London, United Kingdom

REVIEWED BY
Simone Carozzo,

Sant’Anna Crotone Institute, Italy
Shahnawaz Ahmad,

Banaras Hindu University, India

*CORRESPONDENCE

Tokzhan Kispayeva
Kispayevatt@mail.ru

TYPE Systematic Review
PUBLISHED 21 July 2025
poi 10.3389/fnhum.2025.1622661

Systematic review and
meta-analysis of effectiveness of
robotic therapy in the recovery of

motor functions after stroke lico

Mariyam Amirbekova?, Tokzhan Kispayeva**,
Ausra Adomaviciene®, Laura Eszhanova?, Inna Bolshakova? and
Zhanna Ospanova®
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Vldgo mi .rror.feedback induces morg extensive VIDEO MIRROR
brain activation compared to the mirror box:

) THERAPY
an fNIRS study in healthy adults

: ) 3.4% 15 . . 234 5
Julien Bonnal"***, Canan Ozsancak'~, Fabrice Prieur’** and Pascal Auzou'~

Control task MT task
P SAN £
’/’éﬁa‘:‘;’ \ \EZ‘\ 39825
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Istituto clinico

TIBERINO
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SRTS SYSTEM

FINE MOVEMENTS MEMORY PROBLEM SOLVING EXECUTIVE FUNCTIONS alle
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C Patient Controller

Shoulder straps
module (optional)

ESOSCHELETRO INDOSSABILE A

—

4 Lumbar module

Finite State Machine
(5.}
Turning

1]
i

Walking @

Therapist Controller ]
4 Leg module \ Pause
Standingxn
‘
'
Ready to Stand /
Ready to Sit 7
4
Sitting 0
Foot module :
(detachable) l
Transfer
B Yoga Leg Transfer Mode D ABLE Care mobile application
CoM projection Metrics Screen
WALXING -
Q w lstltutlo cil‘\‘la
\= J . > J u-giu
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. X ) TYPE Systematic Review
:‘ frontiers I Frontiers in Human Neuroscience puBLISHED 21 July 2025
poi 10.3389/fnhum.2025.1622661

Bt Systematic review and

opeN AcCESS meta-analysis of effectiveness of
W robotic therapy in the recovery of
vy motor functions after stroke
%EEZE‘ZEE;AE%%%::‘::W Mariyam Amirbekova?, Tokzhan Kispayeva®**,

S — Ausra Adomaviciene®, Laura Eszhanova®, Inna Bolshakova? and

Tokzhan Kispayeva Zhanna Ospanova®

Kispayevatt@mail.ru

Istituto clinico

TIBERINO
sollhan
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0 9 Data sources
| == ) |

Nicora et al. J | fN E . .
JumclfNenocrgnerng cnd bt 20252273 e and Rehabilitation
- REVEW ~ OpenAcess
- . . L. )
— Systematic review of Al/ML applications a2
ﬁ in multi-domain robotic rehabilitation: trends,
Rehabilitation gaps, and future directions

facility

Giovanna Nicora'", Samuele Pe’, Gabriele Santangelo’, Lucia Billeci?, Irene Giovanna Aprile?,
Marco Germanotta®, Riccardo Bellazzi', Enea Parimbelli'* and Sitvana Quaglini'*

Combined insights from
Artificial Intelligence

R RN A VAL S S I
: Activity tracking
g Q ! Istituto clinico

~ TIBERINO

hospital L

Referral to

rehabilitation
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TARGET Al OUTPUT .- e by

Systematic Review

Improve performance

RN L shcabd ot B 7. EXTERNAL VALIDATION  Towards Transforming Neurorehabilitation: The Impact of

bl /@ Artificial Intelligence on Diagnosis and Treatment of
@@@ Neurological Disorders

Andrea Calderone 1, Desiree Latella 10, Mirjam Bonanno 19, Angelo Quartarone 1 Sepehr Mojdehdehbaher 2

Antonio Celesti 20 and Rocco Salvatore Calabro 1+

Attributes for clinically-relevant Al m

1 IRCCS Centro Neurolesi Bonino-Pulejo, S.S. 113 Via Palermo, C.da Casazza, 98124 Messina, Italy;
' andrea.calderone95@gmail.com (A.C.); desiree.latella@irccsme. it (D.L.); mirjam bonanno@ircesme.it (M.B.);
angelo.quartarone@irccsme.it (A.Q.)
2 Department of Mathematics and Computer Sciences, Physical Sciences and Earth Sciences, University of
Messina, 98124 Messina, Italy; sepehrbaher@gmail.com (S.M.); antonio.celesti@unime.it (A.C.)
*  Correspondence: roccos.calabro@irccsme.it

N
Interoperability Transparency Actionability & Q;( B

Deep learming  Clustering

240018 Nw
T ' B

‘ 3. DATA CLEANING & 4. FEATURE Istituto clinico
2. DATA COLLECTION = &= == = “'5REPROCESSING ~ J§ "™ ™ * EXTRACTION |~/-\7= ¥ TIBERINO

BE Ve ® A

Ann Rehabil Med 2023;47(6):444-458
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