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1. History of the Condition

Wilson’s disease (WD) was first definitively described in a seminal 1912 monograph by
Samuel Alexander Kinnier Wilson, a British neurologist, who termed the condition
"progressive lenticular degeneration." He identified the association between cirrhosis of the
liver and lenticular (basal ganglia) degeneration [1].

In 1948, Cumings demonstrated that copper accumulation in the liver and brain was the
pathological cause, suggesting the use of British anti-lewisite (BAL) as a chelator [2]. A major
therapeutic breakthrough occurred in 1956 when John Walshe introduced D-penicillamine,
transforming a previously fatal disease into a treatable condition [3].

The genetic basis was elucidated in 1993 when the ATP7B gene on chromosome 13 was
identified as the locus of the defect, allowing for precise molecular diagnosis [4].

2. Incidence and Prevalence

2.1 Global and regional data

Wilson’s disease is a rare autosomal recessive disorder. While historically estimated at 1 in
30,000, recent genetic studies suggest the prevalence may be higher in certain populations due

to underdiagnosis.

Table 1: Epidemiology of Wilson’s Disease

Region/Population | Prevalence Carrier Notes
Estimate Frequency
Global Average 1:30,000 to ~1:90 Classic clinical estimate.
1:50,000 [5]
Australia ~1:40,000 [6] ~1:90 Approx. 500 diagnosed cases
currently.
United Kingdom 1:35,000 [7] 1:90 Higher in specific genetic
isolates.
Sardinia (Italy) 1:7,000 [5] High Genetic isolate effect.
Genetic Studies Up to 1:7,000 1:40 Genetic prevalence often exceeds
[8] diagnosed cases (penetrance
gap).

2.2 Percentage of affected patients in dizziness clinics

Wilson’s disease is a "chameleon" in neurology. While pure vertigo is less common, ataxia and
gait instability are frequent.

e Neurological Presentation: Approximately 40-50% of WD patients present with
primary neurological symptoms [9].

e Vestibular/Ataxic Symptoms: In cohorts of neurological WD, gait disturbance and
ataxia are present in 30-50% of patients. "Dizziness" is reported in ~17% of paediatric
neurological presentations [10].



e Relevance: In a dizziness clinic, WD is a critical differential for young adults presenting
with progressive ataxia, titration, or central vestibular signs (e.g., vertical nystagmus)
combined with tremor.

3. Pathophysiology

The disease results from mutations in the 47P7B gene, which encodes a copper-transporting
P-type ATPase expressed primarily in hepatocytes.

Schematic of Copper Pathophysiology in Wilson’s Disease

1. Ingestion: Dietary copper is absorbed in the small intestine.
. Transport: Copper enters the hepatocyte via the CTR1 transporter.
3. Defect (ATP7B dysfunction):
o Step A: Failure to incorporate copper into apoceruloplasmin to form functional
ceruloplasmin.
o Step B: Failure to excrete excess copper into the biliary canaliculus (primary
excretion route).
4. Accumulation: Free copper accumulates in the liver cytoplasm, causing mitochondrial
toxicity and cell necrosis.
5. Spillover: Non-ceruloplasmin-bound copper ("free copper") is released into the
systemic circulation.
6. Deposition: Copper deposits in high-affinity tissues:
o Brain: Basal ganglia (putamen, globus pallidus), brainstem, and cerebellum.
o Eye: Descemet’s membrane (Kayser-Fleischer rings).
o Kidney/Joints: Renal tubules and synovial tissue.

4. Clinical Features

The clinical presentation is highly variable, often delaying diagnosis.

e Hepatic (40-60%): Ranges from asymptomatic elevated transaminases to acute liver
failure (Coombs-negative haemolytic anaemia + coagulopathy) or decompensated
cirrhosis [11].

e Neurological (40-50%):

o Movement Disorders: Resting or intention tremor ("wing-beating" tremor),
dystonia (facies, limbs), Parkinsonism (bradykinesia, rigidity).
Bulbar: Dysarthria (slurred speech), dysphagia, drooling.
Vestibular/Cerebellar: Ataxia, gait instability, incoordination, and occasionally
vertigo/dizziness [10].

e Psychiatric (10-25%): Depression, anxiety, personality changes, or psychosis. Often
precedes physical symptoms.

e Ophthalmic: Kayser-Fleischer (KF) rings (golden-brown deposits in the corneal
limbus); sunflower cataracts.



5. Diagnostic Criteria

The Leipzig Scoring System is the internationally accepted gold standard for diagnosis.

Table 2: Leipzig Scoring System for Wilson’s Disease [12]

Clinical/Lab Parameter Finding Points
Kayser-Fleischer Rings Present 2
Absent 0
Neurologic Symptoms Severe 2
Mild 1
Absent 0
Serum Ceruloplasmin Normal (>0.20 g/L) 0
Low (0.10-0.20 g/L) 1
Very Low (<0.10 g/L) 2
Coombs-negative haemolytic Present 1
anaemia
Absent 0
Liver Copper (Biopsy) >4.0 ymol/g dry weight 2
0.8—4.0 pymol/g dry weight 1
<0.8 ymol/g dry weight -1
Urinary Copper (24hr) Normal 0
1-2x ULN 1
>2x ULN 2
Mutation Analysis (ATP7B) 2 disease-causing mutations 4
1 disease-causing mutation 1
No mutations detected 0

Diagnosis Interpretation

Total Score 2 4: Diagnosis
Established

Score 3: Possible (requires more
tests)

Score < 2: Unlikely

(Gemini generated)




6. Recommended Investigations

Table 3: Recommended Investigations in Suspected Wilson’s Disease

Investigation Purpose Typical Findings
Serum Initial screen Reduced (<0.20 g/L) in 85-90% of patients.
Ceruloplasmin Caution: Acute phase reactant; can be normal

in inflammation.

24-hour Urinary
Copper

Confirm copper load

Elevated (>0.6 umol/24h or >40 ng/24h). >1.6
umol is strongly diagnostic [11].

Slit Lamp
Examination

Detect ocular copper

Kayser-Fleischer rings (present in 95% of
neuro-WD; only 50% of hepatic-WD) [5].

Serum "Free"

Estimate toxic

Calculated (Total Copper - [Ceruloplasmin x

Copper copper 3.15]). Elevated >25 pg/dL.

MRI Brain Neuro assessment Hyperintensity in basal ganglia (T2-weighted).
"Face of the Giant Panda" sign in midbrain
(rare but specific) [13].

Liver Biopsy Gold standard Parenchymal copper >250 ng/g dry weight.

(tissue)
Genetics Confirmation/Family | Identification of two pathogenic variants.
(ATP7B) Essential for family screening.

7. Differential Diagnoses

Table 4: Key Differential Diagnoses for Neurological Wilson’s Disease

Condition

Key Distinguishing Features

Essential Tremor

Tremor is postural/kinetic, usually no other neuro signs.
Normal copper/ceruloplasmin.

Young-onset Parkinson’s

Responds to Levodopa. Normal MRI and copper studies.
No KF rings.

Multiple Sclerosis

Dizziness/ataxia common. MRI shows white matter
plaques (periventricular), not basal ganglia heavy metal
deposition.

Degeneration

Alcoholic Cerebellar

History of alcohol abuse. Ataxia usually limited to
gait/legs. Normal copper studies.

Niemann-Pick Type C

Vertical supranuclear gaze palsy (VSGP), ataxia. Lipid
storage issues, not copper.

Acute Disseminated
Encephalomyelitis (ADEM)

Acute onset post-viral/vaccine. MRI white matter changes.

8. Management

Management requires lifelong treatment. Abrupt cessation can lead to fatal acute liver failure.

8.1 Non-pharmacological interventions




e Dietary Restriction: Avoid high-copper foods (shellfish, nuts, chocolate, liver,
mushrooms) for the first year of treatment.
e Physiotherapy: Critical for ataxia and gait rehabilitation.

e Speech Therapy: For dysarthria and dysphagia management.

8.2 Pharmacological interventions

Table 5: Pharmacological Management Summary [11, 14]

Drug Class Agent Mechanis Typical | Monitoring/Cautions

m Dose
(Adult)

Chelator D-Penicillamine | Promotes 750— Monitor: FBC, Renal
urinary 1500 (proteinuria). Risk:
copper mg/day | Neuro-worsening (10-
excretion. (divided | 50%), lupus-like

doses, syndrome, elastosis.
empty
stomach)

Chelator Trientine Promotes 900— Monitor: FBC, Iron.
urinary 2700 Notes: Less toxic than
copper mg/day | penicillamine;
excretion. (divided | preferred 1st line in

doses) some guidelines.

Metallothionein Zinc (Acetate/ Blocks 150 Monitor: Gastric

Inducer Gluconate) intestinal mg/day | irritation, serum
copper (element | amylase/lipase. Use:
absorption. | al zinc) | Maintenance therapy or

in 3 pre-symptomatic.
divided
doses

Combination Chelator + Zinc | Combined | As Must separate doses by

effect. above >4 hours or zinc binds
(spaced | the chelator.
apart)

9. Current Controversies and Debates

1. Universal Screening: Currently not performed due to cost and rarity, but pilot studies
using direct ceruloplasmin testing in newborns are debated.

2. Zinc Monotherapy for Initial Treatment: US guidelines (AASLD) prefer chelators for
symptomatic patients; European guidelines (EASL) allow zinc for mild neuro-disease,
though this remains controversial due to slower onset of action [11, 14].

3. Paradoxical Worsening: Up to 50% of neurological patients worsen after starting D-
penicillamine. Debate continues on whether to start with low dose penicillamine or

use Trientine/Zinc primarily to avoid this [15].




10. Prognosis and Relapse Rates

Prognosis: Excellent survival comparable to the general population if diagnosed and
treated before irreversible damage occurs.

Hepatic: Decompensated cirrhosis may require liver transplantation (curative for the
metabolic defect).

Neurological: Symptoms improve in >50% of patients with treatment, but residual
ataxia, dystonia, or dysarthria may persist.

Relapse: Non-adherence is the primary cause of fulminant liver failure or rapid
neurological deterioration. Adherence is critical.

11. Other Clinically or Academically Relevant Aspects

Pregnancy: Treatment must continue during pregnancy. D-penicillamine dose is
usually reduced (25-50%) in the last trimester to aid wound healing (caesarean), but
stopping treatment risks maternal liver failure [11].

Family Screening: All first-degree relatives (siblings, offspring) of a newly diagnosed
patient must be screened (genetic testing and copper studies). Siblings have a 25%
risk.
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