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MR IMAGING OF THE BRAIN IN WILSON'S DISEASE. 

O. CHAWALPARIT, K. DANPUKDEE, S. SUTHIPONGCHAI, 

P. CHIEWVIT, A. CHUROJANA, W. APICHONKIT 

ABSTRACT 

Four cases of proven Wilson’s disease underwent MRI studies of brain. The 

characteristic appearance of the putaminal lesion with high and low intensity spots 

centrally and high intensity “frame” peripherally was shown on T2WI.-TSE in three 

neurologically symptomatic patients. We also found that the gradient echo imaging 

showed low signal intensity not more pronouncely than the spin echo imaging. The 

mid brain,brain stem and cerebellar lesions were also seen in symptomatic patients. 

Some good correlation of the neurological examinations and MRI findings were found. 
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Wilson’s disease or hepatolenticular degen- 

eration is an uncommon autosomally recessive 

inherited disorder of copper metabolism charac- 

terized by abnormal deposition of copper in vari- 

ous tissues,most notable in brain and liver. Al- 

though it is rare,early diagnosis and prompt treat- 

ment can prevent the devastating neurologic 

sequelae of the untreated illness. In this report,we 

described the magnetic resonance (MR) findings 

in various pulse sequences and some clinical cor- 

relation of the patients. 

MATERIALS AND METHODS 

We have studied four male patients with 

clinically and biochemically proven of Wilson’s 

disease. The age of the patients are between 11 
and 24 years. The magnetic resonance images 

(MRI) of the brain were done with 1.5 Tesla mag- 

net (Philips Gyroscan). In all patients,axial scan 

was done in T1 WI and dual T2WI-TSE (Turbo- 

spin echo) (TR/TE =450/15;2000/25,120). The 

TSE is the fast spin echo technique in this ma- 

chine. The sagittal T] WI-TSE and coronal T2WI- 

TSE were also obtained. The axial fast field echo 

(FFE) was also done in three of the four patients 

(TR/TE/FA =600/15/25). The FFE is the gradient 

echo imaging in this machine. 

RESULTS 

Three of the four patients have neurologi- 

cal symptoms and signs as shown in Table 1. The 

fourth patient came to the hospital with liver dis- 

ease and abnormal liver function test but no ab- 

normal neurological symptom and sign. 

The MRI findings are also summarized in 

the table. All patients who have neurological defi- 

cits show abnormalities on MRI. The common 

finding is the abnormality of both basal ganglions 

especially the lentiform nucleus. In the center of 

the putamen,there is spots of hypointensity on both 

T1WI and T2WI interspersed with spots of high 

intensity on T2WI. The periphery shows a band 

of high intensity surrounding the putamen ap- 

peared to “frame” the putamen (Fig.1A).Only one 

case shows abnormal high intensity in the globus 

pallidus on T2 WI (Fig.2). The caudate nucleus was 

involved in varying degree in all three patients. 

In gradient echo imaging of the two symp- 

tomatic patients,the abnormal low signal intensity 

in the putamen appears not more pronoucedly than 

that as shown on T2WI-TSE (Fig.1B). In the 

asymptomatic patient,the GEI reveals no abnor- 

mality as well as T2WI-TSE (Fig.3). 

All symptomatic patients have abnormal 
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high intensity in the mid brain or lower brain 

stem,but no good correlated symptoms can be 

done. The patient who has rigidity and 

bradykinesia (Case #2) has abnormal high inten- 

sity in the dentate nucleus as well as the red 

nucleus and periaqueductal gray matter,while the 

patient who has lesion in mid brain (Case #1) 

shows no other neurological symptoms except 

dysarthria. 

DISCUSSION 

Wilson’s disease was first described by 

Kinear Wilson in 1912. The pathological changes 

in the central nervous system are always associ- 

ated with increased tissue copper content. The 

toxic copper substances interfere with enzymatic 

activity or damage cellular structure. 

Many articles have dealt with computed 

ACS- eyvensraN 

Fig.1A Axial T2WI of the patient No.1 shows 

characteristic hypointensity and hyperin- 

tensity lesion in the putamen and cau- 

date nucleus. Notethe “frame” appea- 

rance of the putamen. 
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tomography and MRI findings in the brain in 

Wilson’s disease. The most common described 

abnormality is the lesion in basal ganglion. In the 
earlier studies of MRI using low field magnet,only 

high intensity was noted in the affected parts of 

the brain! In the later articles,high field MRI have 

also shown low intensity in the lesion.4°°°? The 

typical findings on MRI are high intensity in the 

putamen,caudate nucleus and globus pallidus bi- 

laterally.'°4*°78 In the putamen,low intensity of 
the lesion seen on T2WI but high intensity band 

in the periphery,mainly lateral,appeared to frame 

the the putamen have been described.*’ In our 
cases,there is also spots of high intensity inter- 

spersed with low intensity in the center of the 

putamen. The possible pathologic explanation is 

the cavitating degeneration of the neuronal tissue 

with deposition of iron and/or copper.** 
The susceptibility effect is more pronounced 

  
Fig. 1B Axial GEI of the same level shows 

the same changes of the basal ganglions.
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Fig. 2 Axial T2WI of the patient No.2 shows 

abnormal signal intensity in the basal 

ganglions. Note the high intensity in the 

globus pallidus. 
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in increasing magnetic field,compartmentalization 

of the paramagnetic substances,prolonged TE,and 

gradient echo pulse sequences. The blooming ap- 
pearance in the paramagnetic deposition area is 

the suggestive evidence. In our cases,we noticed 

no blooming effect on gradient echo images. The 

explanation of low intensity may be not simply 

intracellular accumulation of the paramagnetics. 

Eventhough there are many reports about the low 

intensity on T2WI,no report has been done on gra- 

dient echo images to detect the deposition of 

paramagnetics in the basal ganglion of the 

Wilson’s disease. We think that more cases are 

needed to evaluate the benefit of the gradient echo 

imaging in detecting very early copper or iron 

deposition in the brain before seen by spin-echo 

imaging. However,in our study it seems to be 

likely that,the gradient echo images will not be 

more sensitive in this matter. 

Aisen et al' studied 23 patients with 

Wilson’s disease and found good correlation 

between the neurological examination and the 

MRI findings. Many articles were also reported 

the same result.**” In our study we found some 

  
B 

Fig.3 (A,B) : Axial T2WI and GEI of the patient No.4 shows no abnormal intensity in the basal ganglion.
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correlation of the clinical and MRI findings.We 

also found abnormality in the mid brain,lower pons 

and cerebellum. The severity of the neurological 

examination cannot be explained by the only find- 

ings of the lesion in the brain stem,suggestive of 

the significant cooperative function of the 

supratentorial,brain stem and infratentorial 

neural tissue. 
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