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Wilsons Disease: Brain Magnetic Resonance Imaging
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ABSTRACT

Wilson’s disease (WD) is an autosomal recessive systemic disorder that causes copper accumulation 
and toxicity in multiple organs. Various neurologic symptoms, such as rigidity, tremor, bradykinesia, 
dystonia, chorea, dysarthria, and dysphagia, are observed in the central nervous system involvement 
of WD. Magnetic Resonance Imaging (MRI) usually shows increased T2-weighted signals in the basal 
ganglia, mesencephalon, and pons. MRI is a valuable, non-invasive imaging technique for the diagno-
sis and follow-up of central nervous system involvement in life-threatening WD. In this case report, 
we will present cranial MRI findings of WD with cranial involvement.
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Wilson’s disease (WD), or hepatolenticular degeneration, is a rare autosomal reces-
sive disorder that causes copper accumulation in many tissues (brain, liver, cornea) 

and secondary damage to the affected organ (1, 2). The age of WD onset for most occurs 
between 5 and 35 years, which may reflect the potential copper storage capacity of the 
liver (3). Its incidence rate varies from 1/30,000 to 1/10,000; the incidence of WD is higher 
in some populations due to increased rates of consanguineous marriage (4, 5). Although 
WD is more common in men than in women, neuropsychiatric symptoms are more common 
in men, and liver symptoms are more common in women (1, 2). Brain lesions may be pres-
ent in multiple sites in WD, exhibiting abnormally symmetric signals in the bilateral hemi-
sphere, mostly (6). In this case report, we aim to present a patient with WD who showed 
brain involvement clinically and with magnetic resonance imaging (MRI) findings.

CASE

A 34-year-old man with known WD was admitted to our hospital with complaints of dif-
ficulty in speech, tremor in voluntary movements, and loss of balance. Neurologic exam-
ination revealed a cerebellar explosive spelling pattern, a right ataxic gait, and bilateral 
intrinsic tremor. The non-contrast cranial MRI of the patient showed diffuse T2 signal 
intensities extending from the midbrain and pons to the middle cerebellar peduncles 
(Figure 1 A, B, C, D, E, F) and increased T2 signal intensities in the caudate nuclei, putamen, 
ventricular lateral thalamus, and symmetrical basal ganglia (Figure 2). These findings are 
similar to the central nervous system involvement findings of WD. It is also accompanied 
by hydrocephalus in the ventricles (Figure 3, 4).

DISCUSSION

WD is an autosomal recessive disorder in which copper accumulates in different organs as 
a result of one of several mutations in the ATP7B gene on chromosome 13, which controls 
the protein transporter responsible for the removal of excess copper, leading to second-
ary damage to organs (5, 7). Although the ATP7B gene is expressed in the human central 
nervous system, dysfunction in the brain as a result of mutation does not cause symptoms.

The main route of excretion of copper (95%) is the liver, and in the case of a mutation, 
copper accumulates first in the liver, then enters the bloodstream and accumulates in 
other organs. As a result of its accumulation in the central nervous system, it causes neu-
rological and psychiatric symptoms with nerve tissue damage. In this context, the cause 
of neurological symptoms is primarily extrahepatic copper toxicity (5, 8). For this reason, 
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Figure 1. (A, B, C, D, E) Axial and (F) sagittal sections of non-contrast cranial magnetic resonance imaging FLAIR sequences showed diffuse T2 
signal intensities extending from the midbrain and pons to the cerebellar peduncles (yellow arrows).
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Figure 2. Non-contrast cranial magnetic resonance imaging FLAIR 
sequence shows T2 signal enhancement in the caudate nuclei, 
putamen, ventricular lateral thalamus, and symmetrical basal 
ganglia (red arrows).

Figure 3. Non-contrast cranial magnetic resonance imaging FLAIR 
sequence shows hydrocephalus in the lateral ventricles (blue 
arrows).
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the first symptoms of WD are usually hepatic and present with liver 
dysfunction in the first decade of life, while neuropsychiatric symp-
toms are seen in untreated cases, poor compliance with treatment, 
or treatment failure and appear in the third/fourth decade of life 
(5, 8).

WD presents as a spectrum of neurological symptoms, including 
rigidity, tremor, bradykinesia, dystonia, chorea, dysarthria, and dys-
phagia, and a completely monosymptomatic presentation is rare 
(7, 8).

The most prominent MRI findings in untreated patients are sym-
metrical hyperintensities in T2-weighted images in the basal gan-
glia (most commonly the putamen (45-85%), 2nd most frequently 
the caudate nucleus (30-60%), and the mesencephalic and pontine 
white matter; however, the T1 signal is generally reduced in the 
basal ganglia (2, 8). These T2 hyperintense lesions are partially 
reversible with anti-copper treatment and likely reflect edema 
and demyelination caused by copper toxicity. Typical T2 hyperin-
tense lesions and hypointensities can also be seen in the basal 
ganglia on T2-weighted images from early disease stages. These 
hypointensities can be better demonstrated by T2-weighted or sus-
ceptibility-weighted imaging (SWI), and these hypointense lesions 
were confirmed to be caused by abnormal iron deposition in a post-
mortem MRI histopathology correlation study (8). It is also accom-
panied by ventricular dilatation in 73% of cases (9). Hydrocephalus 
is also present in our case. The lenticular nucleus was found to be 
the most frequently affected region in WD, and the least affected 
regions were the hippocampus and cerebellum (2). In the brain 
stem, involvement is common in the midbrain and pons. In the cere-
bral cortex, frontal cortex lesions are most common, while parietal 
and occipital cortex lesions are less commonly affected. Lesions in 
two or more regions can often be seen in the same patient. Regard-
less of whether cortical lesions are observed in the white matter, 

involvement of the frontal, parietal, temporal, and occipital lobes 
can often be seen, with the former appearing as a diffuse abnor-
mal signal extending from the frontal to the occipital lobe (10). In 
addition, WD can involve the corpus callosum (11) and conduction 
pathways, including the corticospinal, red nucleus thalamic, and 
cerebellopontine pathways (12). Interestingly, some degree of atro-
phy can be observed in WD patients, mostly in the cerebrum (13).

CONCLUSION

WD is a systemic disease characterized by copper accumulation and 
may significantly decrease the quality of life with central system 
involvement and may be life-threatening. Since MRI is a valuable 
non-invasive imaging technique that helps in the diagnosis and 
follow-up of central nervous system involvement in WD, it requires 
a multisystemic approach with the cooperation of clinicians and 
radiologists in the diagnosis and follow-up of the disease.
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