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Research paper

Inspired by the poorly understood recovery patterns in stroke patients, we tested
the proportional recovery rule (PRR) in a large behavioral dataset obtained from
125 mice with photothrombotic strokes in the sensorimotor cortex. Lesion size and
location were determined in the first week using in vivo T2-weighted MRI. Motor
recovery was evaluated over four weeks using the cylinder, grid walk, and rotating rieisines o
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research and may enhance the predictive power of therapeutic assessments

targeting motor recovery in mouse models.

Proportional recovery in mice with cortical stroke
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variable recovery patterns, which were separated using a stepwise linear regression approach resulting in two
clusters: 47 % PRR and 53 % MRR. No significant correlation was found between recovery patterns and lesion
size or location, suggesting that other biological factors drive individual differences in recovery. Of note, in the
MRR cluster, animals recovered to 90 % of their initial behavioral state within the first four weeks post-stroke,
which is higher than the 70 % recovery usually reported in human PRR studies. This study demonstrates the
complexity of translating the PRR to stroke recovery models in mice and underscores the need for species-specific
recovery models. Our findings have implications for designing and interpreting therapeutic strategies for stroke
recovery in preclinical settings, with the potential to improve the predictive accuracy of stroke recovery
assessments.
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1. Introduction

The mechanisms driving recovery from focal brain lesions as in
stroke are still incompletely understood despite intensive research over
the past decades (Grefkes and Fink, 2020). A major problem is that re-
covery profiles in preclinical models often differ from those observed in
patient populations, thereby hampering interspecies comparisons and
translation. An important and widely used concept in human stroke
recovery research is the proportional recovery rule (PRR) which posits
that the magnitude of recovery from motor impairment is approximately
70 % of the initial impairment (Prabhakaran et al., 2008). However,
applying the PRR across studies has yielded inconsistencies, necessi-
tating methodological caution. A common approach in applying the PRR
involves fitting a linear regression model that relates initial impairment
to change in impairment. Concerns have been raised regarding the
removal of ‘non-recoverers’ or ‘non-fitters’, regression diagnostics, and
potential nonlinear associations between recovery and initial impair-
ment (Kundert et al., 2019; Hope et al., 2019; Bowman et al., 2021;

Bonkhoff et al., 2022). There is a mismatch between clinical studies
supporting the generalizability of the PRR in larger cohorts (Kundert
et al., 2019), and only a handful of preclinical studies in monkeys and
rats (Nashed et al., 2024; Jeffers et al., 2018).

Animal models, particularly rat and mouse models, are believed to be
strongly limited in the application and interpretation of the PRR
(Balkaya and Cho, 2019). To our knowledge, there is only a single study
of the PRR in a large cohort of n = 593 male rats using a unilateral
endothelin-1 lesion model and functional assessment using the Montoya
staircase-reaching task (Jeffers et al., 2018). In contrast to human
studies, a smaller part of approx. 30 % were identified as fitters, char-
acterized by smaller infarct volumes and initial post-stroke impairments
compared to non-fitters. This finding suggested that the existing motor
measures, unlike the FM-UE used in humans, might not reflect the actual
impairment adequately. The term “recovery” in rodent studies often
refers to improved performance on tasks that do not distinguish spon-
taneous — or treatment-induced recovery from compensation (Corbett
et al., 2017). In contrast to the standardized Fugl-Meyer upper limb
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