CRC 1451 - Project C04: Apraxic deficits in Alzheimer's disease are
associated with altered dynamic connectivity in praxis-related networks

Apraxia is a common symptom in Alzheimer's disease (AD) that reduces patient
autonomy, yet the underlying functional neural mechanisms remain largely unexplored. In
the present study, we investigated static and dynamic functional connectivity using
resting-state functional magnetic resonance imaging in patients with biomarker-
confirmed AD pathology and matched healthy participants. The results demonstrate that
apraxic imitation deficits in AD are associated with, and can be predicted by, altered static
and dynamic connectivity between visual and inferior parietal networks. Furthermore, AD
patients spent significantly more time in a segregated, weakly connected dynamic
network state. These findings suggest that altered functional connectivity in praxis-
related networks is linked to apraxic symptoms, highlighting its potential as a clinical
indicator for predicting motor-cognitive deficits in AD.
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ARTICLE INFO ABSTRACT

Keywords: Apraxia is a common symptom in Alzheimer’s disease (AD) that reduces autonomy and quality of life, However,
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remains unexplored. We investigated static and dynamic FC using resting-state functional imaging in 14 patients
with biomarker-confirmed AD pathology and 14 matched healthy participants. FC was estimated as average
Resting-state (static) and short-term (dynamic) connectivity strengths between motor- and praxis-related functional networks.
Alzheimer's disease Recurring connectivity patterns were clustered into dynamic states to compute temporal connectivity measures.
Praxis Connectivity measures were used for correlations with apraxic deficits. In AD patients, static connectivity be-
tween visual and inferior parietal networks correlated with apraxic imitation (r = 0.762, Pgpg = 0.043) and arm/
hand gesture deficits (r = 0.848, Pgpg = 0.020), while dynamic connectivity between these networks correlated
with apraxic imitation deficits (r = 0.851, Pgpg = 0.020). Dynamic FC analysis revealed a segregated and in-
tegrated state. AD patients spent more time overall (fraction time, Prpg < 0.001) and remained longer without
switching (dwell time, Pppr = 0.004) in the segregated state. Both fraction (p = —0.858, Prpr = 0.015) and dwell
time (p = —0.914, Pgpg = 0.003) correlated with apraxic imitation deficits. Connectivity strengths between visual
and inferior parietal networks and fraction time in the segregated state predicted apraxic imitation deficits
(adjusted R? = 0,782, P < 0.001). We conclude that apraxia in AD patients is associated with altered FC in praxis-
related networks, suggesting FC as a potential clinical indicator for predicting motor-cognitive deficits.
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