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INTRODUCTION & AIM

RESULTS & DISCUSSION

Investigating Differences in White Matter Integrity in Parkinson’s Disease and
Develop Subtype-Speciﬁc Neurologic Music Therapy (NMT)
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Develop subtype- speaﬁc NMT that promotes plastic changes in relevant white matter tracts to
improve Motor Function & Slow Cognitive Impairments

METHOD

Data Collection and Patient Profiling in Parkinson’s Disease

Data collected from Parkinson’s patients exhibiting mild to moderate symptoms at
Allahabad under reference of practicing neurologist.

e Patient profiling was done using:
e UPDRS (MDS, 2003)
e llliterate ACE-III 9
Allahabad

(Bhatacharya et al., 2024)
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Based on severity symptoms and ' This is an ongoing study includes
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Comparison of FA Values in Internal Capsule (IC) and Corpus Callosum
(CQ) in Parkinson’s Disease

——— 1. Higher Left ICFAinRDvs TD —

~— 2. Higher FA in Subregions of CC in RD vs TD e

e RD patients exhibited higher FA in the left IC @ RD patients showed significantly higher FA values in the genu
(M = 0.6118) compared to TD patients (M, 5793), (M =0.6118 vs. 0.5306, p = 0.0005), body (M = 0.7285
with the difference reaching statistical vs. 0.6700, p = 0.0020) and splenium (M = 0.3354 vs. 0.2089)
significance. compared to TD patients.
2 Nohsig:?:iﬁcant differences were observed in the o T-test did not indicate any significant differences in the
( ront pa! bilateral cerebellar projections between the two groups,
- e e s s ® Hence, Principal Component Analysis (PCA) was conducted
; \\ separately for RD and TD patients using FA values from bilateral
_ 0.6118 p=0.02 superior and inferior cerebellar peduncles (CPs).
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patients using FA values from bilateral superior

and inferior cerebellar peduncles (CPs). o For the RD group, the first pmcupal component (PC1), was entirely

~driven by the left superior CR, with a strong negative loading

s PCA was conducted separately for (=1), indicating it was the sde contindiur'to the variance observed
~ RD and TD patients using FA values from bilateral superior and inferior cerebellar tracts (Figure 1A).

Bayesian Regression Analysis of Cerebellar Organisation

To reduce overestimation due to small, unequal sample sizes (16 RD vs 9 TD), we conducted a Bayesian Regression
using PC1 (cerebellar organization) as the prior and FA values of bilateral superior and inferior cerebellar
peduncles as posterior.
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tropy in all four cerebellar peduncles.
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Figure 1. (A) PC1 loadings of cerebellar peduncles in Parkinson’s Disecase subtypes.
(B) & (C) Projection of contrast 1 (RD=TD) on JHU ICBM L ABEL (labels
4.5.6.19.20) shows higher FA in genu. body. splenium of CC and left, right IC for RD
compared to TD. (D) Projection of contrast 2 (TD=RD) on JHU ICBM LABEL (labels
12.13.14.15) shows higher FA cohesion in bilateral superior and inferior cerebellar

CONCLUSION

Interpretation of Higher FA in RD vs TD Patients’ Corpus Callosum
and Cerebellar Organization

Higher FA in CC in RD suggests more structurally intact or overactive interhemispheric connectivity, which
may support bilateral or complex coordinated movements. -

Higher FA in the body of CC with implications for
interhemispherie motor integration; in the genu of CC,
reflecting cognitive compensatory mechanisms
more prevalent in RD patients.
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While the TD group included only 6 patients compared to 11 in RD group, the PCA results are unlikely to reflect spurious

correlations. e =
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e The unilateral contribution of the left superior CP
in RD vs. distributed contributions across all CPs
in TD suggest biologically meaningful variance o1
structures rather than structural artifacts. PC1

| the PCA results are unlikely to reflect spurious correlations. The unilateral

Parkinson’s Disease: Subtype—Specrﬁc NMT Approach
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