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Neurologic Wilson disease: case series on a

diagnostic and therapeutic emergency
Romeo V. Porlas Jr, MD; Lennie Lynn C. de Castillo, MD;

Carissa Paz C. Dioquino, MD

Wilson disease is a rare genetic disease causing patho-
logic deposition of copper in the liver, brain, cornea,
kidney, and cardiac muscles. Presented are two cases
of neurologic Wilson disease with progressive move-
ment disorder and Kayser-Fleischer rings with low se-
rum copper, low ceruloplasmin, and increased 24-hour
urine copper against a background of normal trans-
aminases. Cranial imaging revealed symmetric basal
ganglia hyperintensities in T2/IFLAIR. More often than
not, these cases go unnoticed and misdiagnosed be-
cause of its rarity and varied presentation. Extensive
workup is necessary to confirm the diagnosis. As for
management, the earlier the intervention is initiated,
the better prognosis would be for recovery. There are
several treatment options and should be tailored to
every patient with neurologic Wilson disease. Neuro-
logic Wilson disease is considered as a copper toxicity;
immediate diagnostic evaluation and early treatment
initiation is a must.
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Introduction

n 1912, a British neurologist, Samuel Wilson, de-
scribed a neurologic disorder with pathologic findings
of degeneration of the lenticular nucleus in the brain
and hepatocytes in the liver. It was then called progres-
sive hepatolenticular degeneration, better known by its
eponym, Wilson disease (WD).!24

WD is attributed to a rare autosomal recessive ge-
netic defect on ATP7B, a metal-transporting P-type
adenosine triphosphate on chromosome 13q14.3. De-
ficiency or absence of the transporter protein results
to decreased biliary excretion of copper and thereby
excessive deposition of copper in the liver, central ner-
vous system, cornea, kidney, and cardiac muscles.?

WD has a prevalence rate of 15 to 30 cases per mil-
lion, qualifying as a rare disease based on the criterion
of European Commission on Public Health and Insti-
tute of Human Genetics.*

The manifestations of WD are more likely to be he-
patic in early childhood, and neurologic in adolescents
and young adults. WD has varied presentations, classi-
fied into three movement disorder syndromes:

1. Dystonia (dystonic postures and choreoathethosis)

2. Ataxia (ataxia with postural and intentional trem-
ors)

3. Parkinsonian symptoms (hypokinesia, rigidity, and
resting tremors)?
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Emphasis should be given to reviewing vignettes,
diagnostics, and treatment of patients in order to catch
these rare conditions early and subsequently initiate
treatment. We present two vignettes of WD.

Clinical vignettes
Case 1

A 20-year-old female presented with 12-month history
of slowing of movement and difficulty writing legibly,
with occasional reports of postural tremors, right more
than the left and blurring of vision. She developed slur-
ring of speech and involuntary hand movements.

Pertinent neurologic examination revealed a Mini-
Mental Status Examination (MMSE) score of 29/30,
with deficit in attention and choreiform movements
in upper and lower extremities coupled with athetoid
movements of the hands. Classic wing-beating trem-
ors were observed in the right arm. On passive range
of motion, there was mild rigidity, right more than the
left,and bradykinesia noted on rapid fine movements of
fingers. Generalized hyperreflexia and tendency to fall
backward on walking were observed.

Case 2

A 21-year-old female presented initially with spontane-
ous abortion, and then had slurring of speech and stiff-
ness of the jaw, with occasional reports of cramps of
facial muscles. She then developed tremors and stiffen-
ing of right extremities, which progressed to involve the
contralateral side with accompanying weakness over a
span of 18 months. Over the succeeding 4 months, there
was progression of stiffness causing posturing of legs
and difficulty ambulating, and worsening kinetic trem-
ors. There were also episodes of freezing of gait and un-
controlled grin.

Vignette Age/sex Time to Presenting Initial diag-
diagnosis symptoms nosis
Case 1 20/ Fe- 12 Worsening Essential
male months handwriting tremors
Case 2 21/ Fe- 18 Slurring of Spasmodic
male months speech dysphonia

Relevant neurologic findings were: MMSE of 27/28,
with deficit in recall. Poor gutturals and tongue fascicu-
lations were noted on cranial nerve examination. There
was marked atrophy of the intrinsic muscles of the hand
and posterior leg muscles with paradoxical hypertrophy
of triceps and quadriceps. Dystonic inversion postur-
ing of both feet was notable on walking. The patient
also had generalized rigidity and kinetic tremors, more
prominent on the right than the left.

Diagnostic workup

The two cases were worked up for WD and can be clas-
sified differently; the first case falls into the ataxic type
with parkinsonian symptoms and the second case fits
the dystonic with parkinsonian symptoms (7able I).>%
Both of the patients were subjected to slit-lamp ex-
amination revealing the presence of Kayser-Fleischer
rings (Figure ). A complete hepatic workup was done,
revealing normal liver function: transaminases and
clotting factors but with gross structural abnormalities
noted on sonography (7able II). Diagnostic workup
for copper accumulation revealed low serum copper,

» i ke ot - |

Figure 1. Kayser-Fleischer rings, copper deposition over Descemet’s
membrane. Kayser-Fleischer rings were said to be present
in 50% of those with hepatic presentation and 99% of
neurologic presentation.

Neurologic progression Classification UWDRS
Micrographia — tremors — N2 (Ataxicwith | 0
imbalance — choreoathetoid Parkinsonian) I 13
movements I 32
Dysphonia — tremors — ri- N2 I 0
gidity — dystonia (Dystonic) I 18
1l 54

Table I. Clinical vignette summary; Wilson disease phenotypic classification; unified Wilson's Disease Rating Scale (UWDRS).
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low ceruloplasmin, and increased urinary excretion of
copper.”%%1° Genetic testing was not done on these pa-
tients.

Magnetic resonance imaging of the brain did not
reveal the typical double panda sign but showed sym-
metrical T2/FLAIR hyperintensities over the putamen,
caudate and thalami nucleus (Figure 2 and Figure 3).'12

Both findings were highly suggestive of mineral deposi-
tion. Furthermore, following the scoring by Leipzig et
al, the two vignettes are definite cases of WD 31316
Because of the rarity of the disease, it is not
cost-effective to initiate population-based screen-
ing. Screening however should be compulsory for
patients presenting with unexplained neurological

Vignette Slitlamp  HoloAbdomi- Liver Coagulation studies Serum cop- Serum ceru-  24-hour Leipzig
examina- nal ultrasound function per loplasmin urine cop-  score
tion tests per

Case 1 (+) Kayser- Normal sized AST 25 PT 14.0/13.2/0.96/1.02 0.37 pg/mL < 2.00 (nv 105 pg/mL 8
Fleischer liver with dif- (nv 15-41) PTT 29.5/38.7 (nv 0.75- 22.00-58.00 (nv 15-60
rings fuse parenchy- ALT 20 1.45 pg/ mg/dL) pg/speci-

mal disease (nv 14-54) mL) men)
hyperechoic

solid nodule,

segment IV of

the liver

Case 2 (+) Kayser- Cirrhotic liver ~ AST 27 PT 14.0/12.7/83.1/1.11 0.30 yg/mL 3.0 (nv 20.00- 143 pg/mL 8
Fleischer changes with (nv 10-35) PTT 40/30.40 (nv 0.75- 60.00 mg/dL) (nv 15-60
rings multiple he- ALT 25 1.45 pg/ ug/speci-

patic nodules (nv 10-35) mL) men)

Serum ceruloplasmin: alpha2-globulin copper binding protein, cleaved from apoceruloplasmin when copper is introduced by the

ATP7B transporter protein

8th International Meeting on Wilson Disease Scoring System (Leipzig Score)

Clinical symptoms and signs with initial diagnostics

Kayser-Fleischer rings

Present 2 >5x of upper limit (>4 mol/g) 2
Absent 0 0.8-4mol/g 1
Normal (<0.8 mol/g) -1
Rhodanine-positive granules 1
Neurologic symptoms Urinary copper (in the absence of acute hepatitis)
Severe 2 Normal, but > 5x of upper limit after chelation 2
Mild 1 > 2x of upper limit 2
Absent 0 1-2x of upper limit 1
Normal 0
Serum ceruloplasmin Mutation analysis
<0.1g/L 2 On both chromosomes detected 4
0.1-0.2g/L 1 On 1 chromosome detected 1
Normal (>0.2 g/L) 0 No mutation detected 0
Coombs-negative hemolytic anemia
Present 1
Absent 0
Total score
4 or more: Diagnosis established
3: Diagnosis possible, more tests needed
2: Diagnosis very unlikely

Additional workup and genetic testing

Liver copper (in the absence of cholestasis)

Table II. Diagnostic examination summary; 8th International Meeting on Wilson disease scoring system.
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Figure 2. Representative images of T2-weighted sequence of Case  Figure 3. Representative images of T2-weighted sequences of Case

1. A. Upper pontine and lower midbrain axial cut; there
are hyperintensities over the dorsal region B. Upper mid-
brain axial cut; there are confluent hyperintensities over
the midbrain tegmentum C. Sylvian fissure axial cut; there
are prominent hyperintensities over the lateral thalami,
caudate, and putaminal region D. Insular region axial cut;
extensive bilateral hyperintensities over the thalami and
basal ganglia are seen E. Corona radiata axial cut; bilateral
centum semiovale were spared of any signal abnormality

2. A. Upper pontine axial cut; there are hyperintensities
over the dorsal pontine region B. Upper midbrain axial cut;
there is normal looking red nucleus with hyperintensities
over the area of substantia nigra C. Sylvian fissure axial
cut; there are prominent hyperintensities over the puta-
men with areas of magnetic susceptibility artifacts, left
more than the right D. Lateral ventricle region axial cut,
continuous extensive hyperintensities over the putamen
and caudate are seen E. Corona radiate axial cut, bilateral

centum semiovale were spared of any signal abnormality

disease with or without associated liver disease. WD
must be distinguished from mimickers such as essen-
tial tremor, young-onset Parkinson’s disease, gener-
alized dystonia, and other rare movement disorders

idiopathic torsion dystonia, chorea-acanthocytosis
and benign familial chorea. WD is therefore a diag-
nostic emergency, needing a complete and immediate

like Huntington disease, Hallervorden-Spatz disease, ~work-up.?
Drug Mechanism of action Starting Administra- Side effects Effect on WD Monitoring
dose tion

24-hour urine
copper, com-

250 mg/  Should be Rash, immune com-  50% chance of
tab 1 tab given 1 hour plex nephropathy, neurologic wors-

D-penicillamine Chelator, acts by
increasing urinary

excretion of copper every 6 before or2  thrombocytopenia, ening plete blood
hours hours meals leucocytopenia, sys- count and liver
temic lupus erythe- function tests
matosus
Trientine Chelator, acts by 750-1500 Should be Proteinuria, bone 25% chance of 24-hour urine
increasing urinary mg in given 1 hour marrow suppression neurologic wors- copper, com-
excretion of copper divided before or2  and autoimmune ening during the plete blood
doses hours meals disease, gastric dis- initial course of count and liver
turbance medications function tests,
creatinine and
urinalysis
Zinc salts Induces intestinal cell 50 mg/ Should be Gastric disturbances: Decoppering ef- 24-hour urine

metallothionein that tab 1tab takenonan bloating and nausea fect is slow, taking copper, com-

prevents absorption  thrice a empty stom- 4-8 months to be plete blood

of food cooper and day ach effective count and liver

salivary copper function tests,
creatinine and

urinalysis
Tetrathiomolyb- Acts by forming a tri- 20 mg/ Should be Bone marrow sup- Good only for Complete blood
date partite complex with  tab 1tab given with pression short-term use (8 count and liver
cooper and protein,  thricea  food, higher weeks) function tests
preventing copper day doses are
absorption required if
given with-
out

Table Ill. Summary of treatment options for neurologic Wilson disease.
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Management

As for the treatment, definitive treatment includes liver
transplantation, especially for those with acute hepatitis
or fulminant hepatic failure. For those with serious and
debilitating neurologic sequelae, the best option is ei-
ther to increase urinary excretion of cooper directly ie,
D-penicillamine and trientine or block gastrointestinal
absorption of copper ie, zinc acetate/salts and tetrathio-
molybdate (Table II1).1*1516:17

For both cases, low copper diet was a mainstay of
treatment. Zinc supplementation was also initiated,
with subsequent noting of remarkable improvements
in speech, tremors, and stiffening of extremities. The
first case underwent D-penicillamine treatment with
slow uptitration of the drug to avoid hematologic con-
sequences and to monitor for paradoxical neurologi-
cal deterioration. As for the second case, the patient
was maintained on zinc supplementation because of
relatively severe baseline neurologic status and high
risk for paraxodical neurologic worsening. Treatment
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Enfermedad de Wilson neuroldgica: serie de casos
de urgencia diagndstica y terapéutica

La Enfermedad de Wilson es una enfermedad genética
rara provocada por un depdsito patoldgico de cobre en
el higado, cerebro, cdrnea, rifidn y musculo cardiaco. Se
presentan dos casos de Enfermedad de Wilson neurolo-
gica con trastorno progresivo del movimiento y anillos
de Kayser-Fleischer con cobre y ceruloplasmina séricos
bajos, y aumento de cobre en orina de 24 horas, con
transaminasas normales. Las imdgenes craneales revelan
hiperintensidad simétrica en T2/FLAIR de los ganglios
basales. Lo mas frecuente es que estos casos pasen inad-
vertidos o no se realice el diagndstico correcto debido a
la rareza y variedad de sus presentaciones. Se require de
un completo trabajo para poder precisar el diagndstico.
Respecto al manejo, cuanto antes se inicie la interven-
cidn, mejor sera el prondstico para la recuperacion. Exis-
ten diversas opciones terapéuticas y deben adaptarse a
cada paciente con Enfermedad de Wilson neuroldgica.
La Enfermedad de Wilson neuroldgica se considera una
toxicidad al cobre, por lo que es una necesidad la eva-
luacion diagndstica inmediata y el tratamiento precoz.

Une série de cas sur une urgence diagnostique et
thérapeutique dans la forme neurologique de la
maladie de Wilson

La maladie de Wilson est une maladie génétique rare qui
provoque un dépét de cuivre pathologique dans le foie,
le cerveau, la cornée, le rein et le muscle cardiaque. Nous
présentons deux cas de maladie de Wilson dans sa forme
neurologique avec un trouble kinétique progressif et des
anneaux de Kayser-Fleischer, avec une hypocuprémie, une
hypocéruloplasminémie et une hypercuprurie des 24 h, les
transaminases étant normales. L'IRM cérébrale montre des
hypersignaux symétriques en FLAIR et T2 des ganglions de
la base. Le plus souvent ces cas ne sont pas diagnostiqués
et passent inapercus en raison de la rareté et de la présen-
tation variée de la maladie. Un bilan approfondi est néces-
saire pour établir le diagnostic. De méme que pour la prise
en charge, plus tét le traitement est instauré, meilleur est
le pronostic de guérison. Plusieurs options de traitement
sont disponibles qui doivent étre adaptées a chaque pa-
tient atteint de la maladie de Wilson. La maladie de Wil-
son sous sa forme neurologique est considérée comme
une toxicité au cuivre ; elle nécessite une évaluation diag-
nostique immédiate et un traitement précoce.






