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New predictors for stroke rehabilitation
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Stroke represents the main cause of permanent disability worldwide, and correct prognostic prediction
is crucial to improve the quality of rehabilitation. However, although prognostic models have been
developed, their complexity and reduced usefulness for patients with severe deficits limited their use in
clinical settings. Across three studies, we investigated the validity of new clinical variables to improve
outcome prediction during neurorehabilitation.

In the first study we tested the association between stroke-induced structural disconnections and
deficits in “mental flexibility” (MF), an executive function strongly correlated to the overall cognitive
capacity in stroke patients. Using connectome-wise symptom-lesion mapping analyses we found that
MF deficits are related to damage to white matter structures connecting a network including left cortico-
subcortical, fronto-temporo-parietal and right parieto-occipital areas. These findings support the
hypothesis that lesions to specific white matter association structures are highly informative about
impairment of complex cognitive functions across multiple domains.

In a second project we tested how the functional independence measure (FIM) observed in the first
three weeks of post-stroke neurorehabilitation would predict both the final functional level and functional
gain of patients at the end of neurorehabilitation. Our results revealed that patients showing better
improvements at the beginning of rehabilitation are more likely to present a significant amount of
recovery independently from their status on admission, and highlighted how measures of early response
to rehabilitation are powerful predictors.

In the third study we investigated how the patients’ social environment and level of home accessibility
influence the level of assistance needed at their new residence (defined as discharge conditions, DC)
after discharge from neurorehabilitation. While the degree of home accessibility did not have a
significant impact on DC, a rich social environment might indirectly be correlated to the DC by favoring
better functional level at discharge, suggesting that a rich social environment might improve functional
outcome during stroke rehabilitation.

With these studies we identified new classes of highly informative variables to improve the predictive
power of prognostic models for stroke rehabilitation and simplify them. Further development of such
predictors would promote the implementation of models in the daily clinical practice to standardize

prognostic evaluations, with great benefit for rehabilitation.

Jury:

PD Dr Lucas Spierer (thesis director)

MD PD Joelle Nsimire Chabwine (thesis co-director)
Prof Dr Jean-Pierre Bresciani (internal expert)

Prof Dr Radek Ptak (external expert)

Prof Dr Gregor Rainer (Godfather)

Prof. Anne von Philipsborn (President of the jury)



