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Introduction. Stroke is a major cause of disability worldwide, yet the prediction of functional outcomes remains challenging (Salvalaggio et al., 2020).
Lesion neuroanatomy could help in this endeavor, yet a systematic comparison with established prognostic factors, like the neurological exam is
missing. This study evaluated the added prognostic value of lesion masks and Structural Disconnection (SDC) Maps, which estimate the disruption of

white matter pathways caused by the lesion, in predicting the functional outcome in the first year after stroke.

Method. The sample comprised 199 first-ever stroke patients who were assessed longitudinally at 2 weeks,
3 months and 1-year post-stroke in eight functional outcomes including cognitive and motor functions
(Corbetta et al., 2015). The added prognostic value of lesions and SDC compared to neurological and
demographic information was evaluated across all time points and outcomes. Cross validation was exploited

to estimate generalizability of the fitted models.
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Fig. 1 Each panel shows the prediction of a specific time point, while each line represent one outcome. Y axis shows the explained variance (R2). On the x axis
are described the multimodal models, starting from the simplest demographic model (first model on the left), to the most complex, including demographic,
sub-acute neurological information and lesion/SDC. Solid lines indicate a statistically significant increase in R2 compared to the simpler model. Black boxes
hint at the main results.

Acute NIHSS is strongly associated with recovery of language and motor
outcomes, while age and education predict chronic memory functions
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Fig. 2 The weights of the demographic-neurological model for language, left motor and spatial memory outcome. Each panel shows one outcome and all
statistically significant weights of the given model for each time point. Predictors with positive weights are associated with a worse outcome.

Why does lesion neur

y not increase pr ic accuracy?

High dimensional maps, like lesion/SDC, suffer from overfitting, causing the model to generalize poorly to new patients.

and attention were
generally poor, likely
due to the lower
sensitivity of the NIHSS
to these functions and
the small number of
impaired patients.

When adding lesion or
SDC to the
neurological and
demographic
information, minor
improvements in the
sub-acute phase were
observed across most
domains, however
such gains were not
maintained in the
chronic stages (Fig. 1).

The relation between neuroanatomy and function may be strong right after stroke and then weakens due to the interaction with demographic/comorbidities
The NIHSS is a good proxy of lesion topography, thus lesion/SDC largely provide redundant information resulting in absent/negligible gains in R2
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