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Abstract:

Background: Wilson's disease or hepatolenticular degeneration is a metabolic disorder with devastating
complications. It is also treatable and hence, early diagnosis can tremendously alter the patient’s prognosis.

In this report, we present a 12-year-old boy with behavioral changes including, inappropriate laughter and
crying spells due to cortical and subcortical white-matter involvement in a case of Wilson’s disease. To the best
of our knowledge, cortical and subcortical white matter involvement in a case of Wilson’s disease is
exceptionally rare. We believe that all clinicians and radiologists when challenged with a case presenting with
signs of cortical involvement must be aware of the possibility of this rare presentation of Wilson's disease.
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. Introduction

Wilson’s disease typically presents in childhood. Its neurological manifestations are mostly
extrapyramidal. It has numerous potential neuropsychiatric symptoms. * Cognitively, this profile is consistent
with the disturbance of frontosubcortical networks. The dorsomedial prefrontal cortex (DMPFC) has been
proven to be involved in different states, which involve a strong emotional component. * Magnetic resonance
imaging (MRI) brain typically reveals T2 hyperintense changes in the putamen, lentiform nucleus, thalamus,
and brains}eém. Cortical and subcortical white matter lesions are unusual but may sometimes be the only signs of
Wilson’s. ™

Il. Case Report
A 12-year-old boy was admitted to our hospital with abnormal posturing of upper and lower limbs and
change in behavior for 2 years. The patient had difficulty in performing upper limb movements, abnormal
posturing, intermittent contractions, and progressively increasing difficulty in limb movements until finally, the
patient became bedridden.
The accompanying changes in the patient’s behavior including inappropriate laughter and inappropriate crying.
The patient also had bladder incontinence.
On examination: Generalised dystonia was present.
Signs of frontal lobe involvement were present. The frontal lobe is involved in mediating context-specific
responses which when affected causes disinhibition including excessive inappropriate laughter or crying. Our
patient presented with apathy, indicating the involvement of the frontal lobe.
MRI Findings:
Subcortical T2 hyperintensity was seen in both dorsomedial prefrontal regions [Figure 1]. Subcortical FLAIR
hyperintensity was seen in both dorsomedial prefrontal regions and also in both the temporal lobes
predominantly on the right side. [Figure 2]. There was a small area of diffusion restriction in the subcortical
white matter as well as within an area of the cortex in the right temporal region. The corresponding
hypointensity on ADC sequences was also seen. [Figure 3]. There was diffuse tegmental T2 hyperintensity with
sparing of the red nucleus [Figure 4].
Considering all the neuroimaging findings, a diagnosis of Wilson’s disease with involvement of the cortex and
subcortical white matter was made.
Serum Ceruloplasmin value was low 0.1 OD [ Normal range being 0.2-0.5 OD]
Urine copper value was high 487 microgram/ 24 hours [ Normal range being 0-30 microgram/ 24 hours]. This
was also confirmed on the slit-lamp examination.
The patient was put on D-penicillamine chelation therapy. The patient has shown progressive improvement.
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[Figure 1]:Sub cortical T2 hyperintensity in bilateral dorsomedial prefrontal region.

[Figure 2]:Sub cortical FLAIR hyperintensity in bilateral dorsomedial prefrontal region and also in both the
temporal lobes on right side more than the left side.
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[Figure 3]:There was a small area of diffusion restriction in the subcortical white matter as well as an area of
the cortex in the right temporal region. Corresponding hypointensity on ADC sequences is also seen.

[Figure 4]:There is diffuse tegmental T2 hyperintensity with sparing of the red nucleus. There is temporal
cortical and subcortical white matter hyperintensity especially on the right side
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I11. Discussion

In this case report, we presented the case of a young boy who developed frontal cortex involvement as
a raremanifestation of Wilson’s disease. To the best of our knowledge, cortical and subcortical involvement are
very unusual.

The dorsomedial prefrontal cortex is involved in the “sense of self”. In this case, the cortex and the
subcortical white matter in the region of the dorsomedial prefrontal cortex show T2 hyperintense signal. The
apathy that the patient demonstrated was probably a consequence of the same. 347

The presence of extrapyramidal symptoms such as cogwheel rigidity and involuntary movements is a
result of basal ganglia involvement.?

Wilson’s disease is caused by an ATP7B gene mutation which results in abnormal ceruloplasmin metabolism,
the mutatioln of which causes abnormal deposition of copper in the liver, brain (especially the basal ganglia), and
the cornea.

IV. Conclusion

Cortical and subcortical white matter involvement as the predominant imaging finding in Wilson’s
disease is very unusual. But occasionally it may be the only imaging finding and this possibility must be kept in
mind, to prevent delay in the diagnosis, and misdiagnosis. This case demonstrates the presence of uncommon
MRI findings in a relatively common disorder. On treatment, our patient has shown progressive improvement
including the return of continence and improved cognitive parameters. This underscores the importance of early
detection and management. If not detected sufficiently early, it can lead to severe disability and morbidity.°
Hence, prompt identification of this rare presentation of Wilson’s is a must for its scrupulous management.
Financial support and sponsorship Nil.
Conflicts of interest There are no conflicts of interest.

References

[1]. Oshorn, A. G. (2017). Inherited Metabolic Disorders / IMDs predominantly affecting gray matter. In Osborn's brain: Imaging,
pathology, and anatomy (Second ed., Vol. 2, pp. 989-990). Salt Lake City, UT: Elsevier.

[2]. Daroff, R. B., & Bradley, W. G. (2012). Bradley's neurology in clinical practice. Philadelphia, PA: Elsevier/Saunders.

[3]. Wiebking C, Walter M, Matthia C, Rotte M, Tempelmann C, Bogerts B, et al. Preceding Attention and the Dorsomedial Prefrontal
Cortex : Process Specificity Versus Domain Dependence. 2009;326:312-26.

[4]. Mukherjee S, Solanki B, Guha G, Saha SP. White matter changes in Wilson’s disease: A radiological enigma. J Neurosci Rural
Pract [Internet]. 2016;7(3):447-9. https://pubmed.ncbi.nim.nih.gov/27365966

[5] Trocello, J., Woimant, F., Balkhi, S. E., Guichard, J., Poupon, J., Chappuis, P., &Feillet, F. (2013). Extensive striatal, cortical, and
white matter brain MRI abnormalities in Wilson disease. Neurology, 81(17), 1557-1557. doi:10.1212/wnl.0b013e3182a95883

[6]. Deiss A. Wilson Disease. In Bennett JC, Plum F, eds. Cecil textbook of Medicine, 20th ed. Singapore: Harcourt Asia Pte Ltd, 1999:
1131-1132.

[7]. Nazer H, Brismar J, Al-kawi MZ, Gunasekaran TS, Jorulf KH. Magnetic resonance imaging of the brain in Wilson's Disease.
Neuroradiology 1993; 35: 130-133.

DOI: 10.9790/0853-2006115053 www.iosrjournal.org 53 | Page

Megha Gireesan Nair, et. al. “Beyond the usual: Cortical and subcortical white matter i
involvement as a presentation of Wilson’s disease.”|OSR Journal of Dental and Medical Sciences !
(IOSR-JDMS), 20(06), 2021, pp. 50-53. !



