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Abstract: Wilson disease (WD) is an inherited genetic disorder that is caused by copper metabolism
disturbances with main hepatic, neurological, and psychiatric presentation. Deposits of copper accumulate
in different organs and may cause a broad range of clinical manifestations. Patients with WD may present
with ophthalmological symptoms, or renal, cardiac and osteoarticular involvement. The most common
ophthalmological sign as a result of copper accumulation is the Kayser-Fleischer corneal ring, whereas
sunflower cataracts are observed rarely. Retinal degeneration, present in WD patients, may serve as a marker
of neurodegeneration. Osteoarticular involvement is quite common and includes osteopenia, osteoporosis
and arthropathy, which may lead to bone fractures and joint problems mainly affecting knees and wrists.
Renal disturbances include tubular dysfunction and renal calculi. A recent cardiac study has shown a higher
risk of atrial fibrillation and heart failure in WD patients than in non-WD patients. Autonomic system
dysfunction is also observed, but involvement is subclinical in most cases. Another manifestation of WD
concerns endocrine system disturbances, which can lead to recurrent abortions, infertility, growth disruption,
and parathyroid failure. However, it is possible to become pregnant for females with mild WD symptoms
and for those who are compliant with therapy. Hematologic disturbances are frequent and may include acute
hemolytic anemia, leucopenia, anemia and low platelet count. Other observed symptoms include lipomas and
characteristic of WD skin changes like hyperpigmentation of the legs, xerosis or azure lunulae of the nails. In

this paper, we present some of the less common, but nevertheless, important manifestations of WD.
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Introduction

Copper is an element that is essential for the function of a
variety of enzymes that participate in many physiological
pathways (1-3). However, in Wilson disease (WD), because
of mutations in the copper-transporting ATPase, ATP7B
gene, plasma levels of toxic non-ceruloplasmin-bound

copper are elevated. Deposits of toxic copper accumulate in
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different organs. Although the most common presentation
of WD involves hepatic and neurologic disturbances, there
are other less common signs that are also important for
diagnosis and treatment (1-3). Very high copper content
was found in the kidney, heart and osseous matter of WD
patients compared to healthy individuals (4). Symptoms may
result from direct toxicity of copper, oxidative stress, and as
a consequence of liver failure or anti-copper treatment (1-3).
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Figure 1 (A) Kayser-Fleischer ring in a patient with Wilson’s disease; (B) copper deposits seen in an anterior segment optical coherence

tomography image in the same patient (the arrow points to the deposits which form a characteristic linear hyperreflective pattern on the

Descemet membrane). Courtesy of Karina Broniek-Kowalik.

Some of the symptoms are mild or subclinical and are
often dismissed. However, awareness of possible WD
manifestations, other than hepatic or neurological features,
is important for diagnosis WD patients.

In this paper, we describe less typical but important
clinical features that may aid in the diagnosis and treatment
monitoring of WD.

Ophthalmologic signs

The most typical ophthalmologic sign is the Kayser-
Fleischer (K-F) (Figure 1A4) ring that is formed as a result of
copper deposition in Descemet’s membrane in the cornea
(1-6). K-F rings usually occur in both eyes, range in color
from greenish gold to brown, and are present in almost
all neurologic WD patients, 50% of hepatic patients and
20-30% of presymptomatic (1,2). The standard method for
K-F rings evaluation is a slit-lamp examination. In patients
in advanced stages of disease, it may be seen by naked eye.
Recently, it has been shown that anterior-segment optical
coherence tomography (AS-OCT) may serve as an accurate
objective method to assess the presence of copper deposits
that form K-F rings (Figure 1B) (7,8). A most recent
study analyzed 52 WD patients and a control group using
in vivo confocal microscopy (IVCM). The results showed
that IVCM may also be used in objective identification of
K-F rings (9). After anti-copper therapy K-F rings usually
disappear (1-6).
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Sunflower cataract is a rare but also characteristic sign,
where copper deposits are situated under the lens capsule.
Notably, sunflower cataract is not associated with impaired
vision (10,11). Resolution of this ophthalmologic change
after anti-copper treatment has also been reported (11).

Recent studies have shown that also retina and optic
nerve may be affected (12,13). Reduced thickness of retinal
nerve fiber was observed in WD patients, especially in those
with marked brain damage and this correlated with unified
WD rating scale (UWDRS). Thus, degeneration of the
retina in WD may serve as a marker of neurodegeneration
and correlate with the degree of impairment of the nervous
system (14).

Osteoarticular disturbances

Osteoarticular disturbances are common in WD patients,
and include osteopenia, osteoporosis, skeletal abnormalities,
and arthropathy. Bone demineralization may lead to
osteopenia and osteoporosis and in one study, osteoporosis
was detected in 43% of analyzed WD patients (15). The
prevalence of fracture was reported in 7% to 14% of
WD patients (16-18). Disturbances of the skeleton, like
congenital scoliosis, bone demineralization, subchondral
fragmented bones and cysts, have been reported in WD
(14,19-22). Joint disturbances may possibly be caused by
copper deposition (23,24). The most commonly affected
joints are knees and wrists (4). A Chinese study reported
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Figure 2 (A) Dystonic posture of feet in a patient with Wilson’s disease; (B) the improvement after surgical reconstruction of lower

extremities.

eight patients with osseomuscular WD characterized by
onset with arthropathy without initial typical neurologic or
hepatic symptoms (25). WD patients may also suffer from
drug-related arthritis caused by d-penicillamine (DPA)
treatment (4).

Alternatively, distortion of the joints may result from the
dystonic posture of hands or feet as observed in a WD patient
from our center affected with foot dystonia (Figure 2A4);
surgical reconstruction improved lower-extremity function
(Figure 2B).

Cardiac disturbances

Cardiac abnormalities like arrhythmia, cardiomyopathy, and
autonomic disturbances are also observed in WD patients.
However, these disturbances are rather mild (26,27).
However, a recent study in a large group of WD patients
revealed an increased risk of atrial fibrillation (AF) and heart
failure (HF) (28). The risk of AF was 29% higher and the
risk of HF was 55% higher than in the large group of non-
WD patients after adjusting for age and risk factors.

Cardiologic disturbances may be the consequence of
myocardial copper deposition as well as oxidative stress as a
toxic effect of elevated levels of non-ceruloplasmin-bound
copper (27,29).

Electrocardiographic abnormalities presented in about
30% of WD patients include atrophic left ventricle,
hypertrophy of left and right ventricles, early depolarization,
sinus tachycardia, prolonged p-wave dispersion (26,30,31).
In 125 WD patients in our center without previous
cardiologic problems who underwent electrocardiographic
and echocardiographic study, cardiac disturbances
manifested mainly as slight hypertrophy with disturbed
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diastolic function of left ventricle. An electrocardiographic
study showed that the QRS complex is wider in WD than
in the control group (32).

In another study, subclinical dysautonomia detected
only with electrophysiologic testing was observed in 26%
of patients (33). Furthermore, clinically overt postural
hypotension was observed in 10% of examined patients.
Autonomic dysfunction was observed more often in patients
with the neurologic form of WD than non-neurologic.

Renal involvement

Excess toxic non-ceruloplasmin-bound copper is excreted
in urine (1,4,34); however, it is not correlated with renal
impairment in WD patients. Renal disturbances are
overlooked in many cases due to mild manifestation.
Impairment of renal tubules may cause acidosis or
aminoaciduria, and occurrence of urinary calculus was
reported (3,34,35). High levels of calcium in the urine
result from reabsorption impairment of the distal part of
renal tubules and released calcium from bones (35-37). The
consequence of hypercalciuria is urinary calculus. Renal
stones were reported in about 16% of patients with WD (38).

Elevated levels of blood urea nitrogen, creatinine, and uric
acid were measured in WD patients. The blood urea and
creatinine blood concentration occurred more frequently in
patients with neurological feature compared to other groups.
The authors suggested that it reflects copper deposition in
the kidneys (39). Hepatorenal syndrome may occur after
diuretic therapy that is common in liver failure and it is
diagnosed in the absence of primary renal disease (40).

DPA therapy may also result in kidney impairment,
presenting as proteinuria or hematuria (41-44). Proteinuria
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Figure 3 Multiple lipomas localized on the forearm of a patient

with Wilson’s disease.

Figure 4 Vascular spiders in a patient with Wilson’s disease and

hepatic cirrhosis.

may resolve after treatment withdrawal (41). In our
group of patients with WD, proteinuria was observed
in approximately 7% of patients treated with DPA (43).
Thus, routine renal testing in patients treated with DPA is
necessary (1,2). In WD patients treated with zinc salts, renal
impairment was not detected (43,44).

Endocrine system disturbances

Endocrinological disturbances include recurrent abortions,
infertility, growth disruption, and parathyroid failure
(1,45-50).

Gonadal dysfunction in WD patients may result from
chronic liver disease (48). Women with symptomatic WD
often have amenorrhea, which may be the first symptom
before occurrence of hepatic or neurological signs. Impaired
procreation capability was observed 46 WD patients,
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and the risk of occurrence during pregnancy was higher
than in general population (49). In female WD patients
recurrent abortions are more frequent in untreated patients.
"Teratogenicity was not reported among patients taking zinc
sulphate or DPA (46-49).

Other rare endocrinological disturbances include
hypoparathyroidism (1) that may result from copper deposition
in the parathyroid glands. A WD patient diagnosed with
growth hormone deficiency has also been reported (50).

Hematologic manifestations

Hematological disturbances include acute hemolytic
anemia, leucopenia, anemia, low platelet count, coagulation
parameters dysfunction that result from disturbed synthesis
in the liver (1,51).

Acute Coombs-negative hemolytic anemia may precede
other symptoms (33). In one study, about 7% of WD
patients at admission had hemolytic anemia (52). In patients
with severe liver failure, marked hemolysis may result from
increased non-ceruloplasmin-bound copper released from
impaired hepatocytes (53,54).

Leukopenia and thrombocytopenia in WD patients may
result from hypersplenism. Notably, to intensive decoppering
treatment may lead to copper deficiency that presents with
pancytopenia (3,55,56). We reported three patients with WD
who developed copper deficiency with leukopenia during
5-16 years after zinc sulphate treatment (57).

Lipomas

Subcutaneous lipomas are often observed in patients with
WD (Figure 3). In a study of 80 patients, lipomas were
detected in 21 patients (26%), most often as multiple
lipomas localized mainly on the trunk and extremities (58).
The reason for the high frequency of lipomas in WD
is unknown. One study suggests a relationship between
lipomas and the ATP7B gene (58).

Skin changes

Dermatologic signs in WD may result from liver cirrhosis,
such as vascular spiders (Figure 4) and palmar erythema,
but other cutaneous findings may be observed during the
course of the disease, for example, hyperpigmentation of
the legs (Figure 5), azure lunulae of the nails, anetoderma,
xerosis, acantosis nigricans, dermatomyositis (59-61). In
37 pediatric WD patients, the most common dermatologic
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Figure 5 Hyperpigmentation localized on the lower extremities of

a patient with Wilson’s disease.

manifestation was xerosis, which was observed in about 46%
of patients (61).

Skin changes may also occur in 20-33% of patients as
complications after DPA treatment (62). DPA may inhibit
collagen synthesis (63) and mainly degenerative dermatoses
are observed like cutis laxa, anetoderma caused with focal
loss of elastic tissue, pseudoxanthoma elasticum, elastosis

perforans serpiginosa (59,61,62).

Conclusions

The most common presentation of WD involves hepatic
and neurological disturbances. However, deposits of toxic
copper accumulate in other organs and may cause tissue
injury. Extra-hepatic/neurologic signs and symptoms of
WD may be a consequence of liver failure and may also
be due to decoppering treatment. Other possible WD
manifestations are significant in the diagnostic approach
and treatment monitoring.
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