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Abstract
Progressive apraxia of speech (PAOS) is a neurodegenerative disorder characterized by the deterioration of speech 

motor planning and execution abilities. Recent advancements in neuroimaging, particularly magnetic resonance imaging 
(MRI), have provided insights into the structural and functional alterations associated with PAOS. Among these, spatial 
distributions of heightened magnetic susceptibility (SDHMS) have emerged as a promising avenue for understanding 
the neuroanatomical correlates of this disorder. This article explores the significance of SDHMS in PAOS, aiming to 
unravel the underlying neuropathological mechanisms. SDHMS patterns, visualized through susceptibility-weighted 
imaging (SWI) or quantitative susceptibility mapping (QSM), reveal alterations in brain tissue magnetic properties, 
reflecting changes in iron concentration, myelin content, and tissue microstructure. Neuroimaging studies have identified 
SDHMS patterns localized to brain regions implicated in speech motor control, including the supplementary motor area, 
precentral gyrus, insula, basal ganglia, and cerebellum. Understanding the spatial distributions of heightened magnetic 
susceptibility in PAOS offers insights into the selective neurodegeneration of speech motor networks, providing valuable 
information for clinical diagnosis and therapeutic intervention. Further research into the significance of SDHMS in PAOS 
may lead to improved diagnostic accuracy, prognostic markers, and targeted interventions for individuals affected by 
this disorder.
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Introduction
Progressive apraxia of speech (PAOS) is a neurodegenerative 

disorder characterized by the deterioration of speech motor planning 
and execution abilities over time. While the clinical manifestations 
of PAOS are well-documented, the underlying neural mechanisms 
remain poorly understood [1,2]. Recent advancements in 
neuroimaging techniques, particularly magnetic resonance imaging 
(MRI), have provided valuable insights into the structural and 
functional alterations associated with PAOS. Among these, spatial 
distributions of heightened magnetic susceptibility (SDHMS) have 
emerged as a promising avenue for unraveling the neuropathological 
underpinnings of PAOS [3,4]. In this article, we explore the spatial 
distributions of heightened magnetic susceptibility in PAOS, aiming 
to elucidate their significance in understanding the neuroanatomical 
correlates of this debilitating disorder [5]. Progressive apraxia of 
speech (PAOS) is a neurodegenerative disorder characterized by 
the gradual loss of speech motor control, leading to significant 
impairments in speech production and articulation. While the clinical 
manifestations of PAOS are well-documented, the underlying neural 
mechanisms remain poorly understood [6,7]. Recent advancements 
in neuroimaging techniques, particularly magnetic resonance imaging 
(MRI), have provided valuable insights into the structural and 
functional alterations associated with PAOS. Among these, spatial 
distributions of heightened magnetic susceptibility (SDHMS) have 
emerged as a promising avenue for unraveling the neuropathological 
underpinnings of PAOS. Understanding the spatial distributions 
of heightened magnetic susceptibility in PAOS can provide crucial 
insights into the neuroanatomical correlates of this disorder [8]. 
SDHMS patterns, visualized through susceptibility-weighted 
imaging (SWI) or quantitative susceptibility mapping (QSM), reflect 
alterations in brain tissue magnetic properties, such as changes in 
iron concentration, myelin content, and tissue microstructure. These 
alterations are indicative of underlying neurodegenerative processes 

and may be associated with specific speech motor deficits observed 
in PAOS. we aim to explore the significance of SDHMS in PAOS 
and its implications for understanding the pathophysiology of this 
disorder [9]. We will review recent neuroimaging studies that have 
investigated SDHMS patterns in individuals with PAOS, highlighting 
key findings and insights into the neuroanatomical substrates of speech 
motor impairments. Additionally, we will discuss the potential clinical 
relevance of SDHMS as a biomarker for PAOS diagnosis, prognosis, 
and treatment monitoring. By unraveling the neuroimaging insights 
provided by SDHMS in PAOS, we hope to contribute to a better 
understanding of the neural mechanisms underlying speech motor 
control and its dysfunction in neurodegenerative disorders [10]. This 
knowledge may ultimately lead to improved diagnostic accuracy, 
prognostic markers, and targeted interventions for individuals affected 
by PAOS, thereby enhancing their quality of life and functional 
outcomes.

Understanding progressive apraxia of speech

PAOS is a subtype of primary progressive apraxia characterized 
by the progressive loss of speech motor control, articulatory precision, 
and phonemic accuracy, with relative sparing of language and 
cognitive functions. Individuals with PAOS often exhibit speech sound 
distortions, inconsistent articulatory errors, and difficulty coordinating 
the movements necessary for speech production. As the disorder 
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progresses, speech intelligibility declines, leading to significant 
communication impairments and functional limitations.

Neuroimaging insights into PAOS

Neuroimaging studies have provided valuable insights into 
the neural correlates of PAOS, revealing structural and functional 
alterations in key brain regions involved in speech motor planning and 
execution. MRI-based techniques, such as voxel-based morphometry 
(VBM), diffusion tensor imaging (DTI), and functional MRI (fMRI), 
have been instrumental in identifying structural abnormalities, white 
matter alterations, and functional connectivity changes associated with 
PAOS.

Spatial distributions of heightened magnetic susceptibility

Spatial distributions of heightened magnetic susceptibility 
(SDHMS) represent alterations in the magnetic properties of brain 
tissue, reflecting changes in iron concentration, myelin content, 
and tissue microstructure. These alterations can be visualized using 
susceptibility-weighted imaging (SWI) or quantitative susceptibility 
mapping (QSM), allowing for the mapping of brain regions with 
abnormal magnetic susceptibility. Recent neuroimaging studies have 
revealed SDHMS patterns in PAOS that are distinct from those observed 
in other neurodegenerative disorders, such as apraxia of speech in the 
context of primary progressive aphasia (PPAOS). SDHMS in PAOS 
are often localized to specific brain regions implicated in speech motor 
control, including the supplementary motor area (SMA), precentral 
gyrus, insula, basal ganglia, and cerebellum. These findings suggest 
that PAOS may involve selective neurodegeneration of speech motor 
networks, leading to disruptions in motor planning and execution 
processes.

Significance and implications

Understanding the spatial distributions of heightened magnetic 
susceptibility in PAOS has significant implications for both 
clinical diagnosis and therapeutic intervention. By elucidating the 
neuroanatomical substrates of PAOS, SDHMS patterns may aid in 
the differential diagnosis of PAOS from other speech and language 
disorders and help monitor disease progression over time. Furthermore, 

targeted interventions aimed at preserving or compensating for the 
integrity of affected brain regions may hold promise for mitigating the 
communication impairments associated with PAOS.

Conclusion
Spatial distributions of heightened magnetic susceptibility 

provide valuable neuroimaging insights into the pathophysiology of 
progressive apraxia of speech. By mapping alterations in brain tissue 
magnetic properties, SDHMS patterns offer a unique window into the 
neuroanatomical correlates of PAOS, shedding light on the underlying 
mechanisms driving speech motor deficits in this disorder. Continued 
research efforts aimed at further elucidating the significance of SDHMS 
in PAOS may ultimately lead to improved diagnostic accuracy, 
prognostic markers, and therapeutic targets for individuals affected by 
this debilitating condition.
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