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UNDERSTANDING BRAIN CHANGES IN HALLERVORDEN-SPATZ
DISEASE (HSD) THROUGH MRI

Introduction

Hallervorden-Spatz Disease (HSD), also known as Pantothenate Kinase-Associated
Neurodegeneration (PKAN), is a rare neurological disorder characterized by movement
difficulties and cognitive decline due to iron accumulation in the basal ganglia. Diagnosis
is challenging due to symptom overlap with other neurodegenerative diseases. MRI plays a
vital role in detecting HSD, particularly through the distinctive “eye-of-the-tiger” sign. This
study examines MRI’s role in diagnosis, disease progression monitoring, and its potential for
improving treatment strategies.

Goal

This study aims to analyze MRI findings in HSD and their correlation with clinical
symptoms. The key objectives are:

— Identify common MRI markers of HSD, particularly in the basal ganglia.

— Assess the relationship between MRI changes and symptom severity.

— Evaluate the role of advanced MRI techniques (SWI, QSM) in early detection.

— Investigate MRI’s potential as a biomarker for disease monitoring and treatment trials.

Material and Methods of research

A comparative analysis of MRI scans from HSD patients, healthy controls, and individuals
with other neurological disorders. MRI scans from hospital records of diagnosed HSD patients.
Neuroimaging databases with rare disease cases published case studies and research on HSD
MRI findings.

MRI Techniques Used:

2-Weighted MRI: Identifies the hallmark “eye-of-the-tiger” sign.

T1-Weighted MRI: Highlights iron accumulation.

Susceptibility-Weighted Imaging (SWI): Provides clearer iron deposit visualization.
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Quantitative Susceptibility Mapping (QSM): Measures iron concentration for disease
tracking.

Results of the research and their discussion

Identifying consistent MRI patterns among HSD patients.

Correlating MRI features with symptom severity.

Comparing traditional and advanced MRI techniques for diagnostic accuracy.

Key Findings and Implications-MRI Features in HSD:

Eye-of-the-Tiger Sign: A hallmark feature in most HSD patients.

T2 Hyperintensity: Indicates excessive iron buildup, correlating with severe motor

impairments.

T1 Hyperintensity: Observed in advanced cases, signifying widespread neurodegeneration.

Correlation Between MRI Findings and Symptoms:

Severe T2 hyperintensity is associated with worsened motor functions.

Milder MRI abnormalities correlate with early-stage disease and less severe symptoms.

Advanced imaging techniques detected higher iron accumulation in severe cases,suggesting
a direct link to disease progression.

Role of Advanced MRI Techniques:

SWI and QSM: Provided enhanced visualization of iron deposits, improving disease

tracking.

Diffusion Tensor Imaging (DTI): Detected early white matter damage, potentially aiding
pre-symptomatic diagnosis.

Functional MRI (fMRI): Showed altered brain activity, explaining cognitive and speech
difficulties. These techniques could revolutionize early diagnosis and treatment assessment.

Future Directions This study highlights MRI’s critical role in diagnosing and monitoring
HSD. While the “eye-of-the-tiger” sign remains a key marker, advanced imaging methods
provide deeper insights into disease mechanisms.

Conclusions

MRI is essential for HSD diagnosis and progression tracking.

MRI findings correlate with symptom severity, making them valuable for monitoring
patients.

Advanced MRI techniques (QSM, SWI) enhance early detection and disease tracking.

Next Steps:

Al-assisted MRI analysis to improve early diagnosis accuracy.

Integration with genetic testing for personalized treatment strategies.

MRI-based biomarkers for clinical trials evaluating potential therapies.

Though no cure currently exists, advancements in MRI technology offer hope for earlier
detection, better management, and potential future treatments.
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