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Conventional Assessment

What is Unilateral Spatial
Neglect?

Unilateral Spatial Neglect (USN) is a neuropsychological
condition that occurs following damage to one cerebral
hemisphere (e.g., after a stroke). It leads to a deficit in
attention and awareness toward contralateral space [1] (a).

Conventional methods[2], including line bisection[3] (b)
and star cancellation tasks[4] (c), have been widely used
but fail to capture the complexities of real-world 3D
interactions. Despite this disorder affecting functional
abilities in daily activities, little attention has been given to
its evaluation in three dimensions, particularly in
quantifying its impact on spatial depth.

Systematic review

Virtual reality

Identification of studies via databases and registers Robotics 3.19%
- — ~ 2: A T .
c Studies identified from -8 -No robotics ® ® Completely immersive VR
0 databases/registers (n=2891): ® © End-effector ® ® Non-immersive VR
"é e\Web of Science (h=1548) f References removed J O Electro-mechanical technology : = ﬁ?f:;err;ji;ea“ty
5.:-; *PubMed (ﬂ=871 ) L (n=629) 279 Rigid expske\eton . No virtual reality
c eCENTRAL (ﬂ=285) ! Semi-imnngrsive V_R
.i,’ QSCOpUS (n=’| 87) / Non/semi-immersive VR
Records screened ) f Records excluded
(n=2262) J t (n =2065) Wearable sensors Readiness of the technology
£ 96 C ial soluti
omm O Commercial solution
® ,, " Reports excluded (n=160): S Wiearable cencore. B-5-Protime sokton
5’, Reports assessed for 7 X ODupllcateg (n =2).
eligibility (n =197) J ePaper not in Engl.lsh (n =4)
*\\Nrong study design (n = 20)
*\\\rong population (n=35)
| QWrong intervention (n=99) -
Studies included in review) X 4 Study design: )
'do’ (n=37) J eObservational studies (n=15)
ye) oNCT (n=6)
= *RCT (n=4)
£ oNRCT (n=4)
(Technical Studies (n=5) /

T A

® O b: Body Functions

5 d: Activities and Participation
» no ICF

The review explores the state-of-the-art of electro-mechanical technologies like VR,
robotics, and wearable sensors for USN assessment and rehabilitation in 3D.

* Only three studies employ robotic technology, and its use is exclusively in "
treatment-focused applications. -

* Most of the studies use VR-based solutions due to their intuitiveness and
ability to provide multisensory cues. Body functions Activities and Participation

 In all studies involving robotic technologies, these are still combined
with virtual reality.
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Building on review results: an upcoming Clinical Trial

Type of study: Pilot, multicentric

Patients: 15 patients

Exclusion criteria: Presence of language deficits, presence of cognitive
decline pre-existing the event, presence of severe visual and/or auditory
deficits, orthopedic, neurological, or psychiatric impairments, epilepsy not
controlled by antiepileptic drugs, behavioral disorders.

Protocol: The test will consist of the sequential and randomized
presentation of target stimuli in three-dimensional space, mediated by a
VR headset. The patient, holding the robot’'s end-effector, will need to
reach the target stimuli. If the presented stimulus is not reached, the robot
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