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Introduction
Wilson disease (WD) is an autosomal recessive disorder of copper 

transport which map to chromosome 13q14.3, characterized by the 
toxic accumulation of copper in a number of organs, particularly the 
liver and brain [1,2]. Named after the Samuel Kinnear Wilson who 
identified it in 1912, WD disease is also known as “hepatolenticular 
degeneration”.

Wilson disease is often fatal if not recognized and treated when 
symptomatic. The main hepatic dysfunctions are present and may 
manifest as acute hepatitis, chronic active hepatitis, cirrhosis and 
fulminant hepatic failure [3,4]. Most patients with cirrhosis present 
neuropsychiatric and systemic manifestation: ataxia, difficulty 
speaking, personality changes, dystonia, spasticity, grand mal seizures, 
cognitive disorders, arthropathy in the spine and appendicular joints, 
osteohondritis, intravascular hemolysis, hematuria and Kayser-Fleisher 
rings [4,5]. It is not clear whether neurological signs and symptoms 
occur early in the course of the disease when liver involvement is mild 
(i.e., pre-cirrhotic) or whether they appear after the development of 
liver damage and cirrhosis. It has been suggested that neuropsychiatric 
symptoms in WD develop secondary to liver involvement [6].

Wilson disease - an inborn copper metabolism defect, is 
traditionally diagnosed on the basis of clinical features, positive family 
history, biochemical parameters, the presence of Kayser-Fleischer rings 
on slit lamp eye examination, and neurologic abnormalities [7,8]. In 
adition to standard laboratory procedures (alanine aminotransferase, 
aspartataminotransferase, the cooper level in serum, cooper excretion 
passed into urine and a caeruloplasmin concentration test) the liver 
biopsy is a gold standard to measure the amount of cooper (hepatic 
concentration) in the liver.

Imaging equipment such as ultrasonography, doppler 
ultrasonography, magnetic resonant imagery (MRI) or computised 
tomography (CT) is used to examine a specific area of the brain known 
as the basal ganglia and liver parenchyma. Ultrasound and Doppler 
examination of the liver in Wilson disease does not differ from the 
standard liver examinations that are made in other diffuse parenchymal 
lesion of the liver such as hepatitis, steatofibrosis and cirrhosis. Even the 
minimal alteration in the liver arterial and vein blood flow measured 
by Doppler ultrasound, as well as changes in the brightness and echo 
texture of liver parenchyma can be brought into association with the 
onset of the WD. 
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Ultrasound in WD
The WD liver parenchyma echo pattern was of increased 

echogenicity with numerous roundish foci of decrease echogenicity 
resembling metastatic liver disease, like focal nodular hyperplasia on 
hyperechoic liver echotexture (Figure 1) because its predominancy 
of fatty steatotic changes and fibrosis [3]. For the best imaging in 
distinguishing of focal nodes from liver parenchymal fatty, B-mode, 
optimization of brightness, contrast, probe frequency, focusing, 
dynamic range, time gain compensation and gain is necessary [9].

Several studies found the similar liver parenchymal changes 
by ultrasound in WD [10]. Normal size of the lobuscaudatus and 
parenchymal athrophy (liver antero-posterior diameter in mean 
medioclavicular line < 10 cm) was evident. The specific features of 
ultrasound imaging of the liver in WD include multiple nodular lesion, 
presence of hiperechogenic perihepatic fat layer and normal sized of 

Figure 1. Wilson disease, B-mode ultrasound liver manifestation.
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caudate lobe which is opposite of other cirrhotic ultrasound findings.

Doppler ultrasonography of the hepatic vasculature is an integral 
part of evaluating precirrhotic, cirrhotic and WD patients. Early 
diagnosis of WD and alteration of blood flow speed and pattern may 
help prevent the associated detrimental effects, including variceal 
bleeding, hepatic encephalopathy, and portal vein thrombosis [11].

In patients with WD because rise of the parenchymal density and 
rich arterio-portal shunting, the normal portal vein gentle undulated 
waveform is replaced by high pulsatility waveform (Figure2). We 
detected and measured in early stage of WD normal blood flow pattern 
(gentle undulated, Figure 3), but with low speed of flow volume (Vmean 
= 13 cm/s).

Increased pulsatility in advanced stage of WD, defined as an 
increase in the pulsatility index, occurs due to the transmission of 
pressure across the hepatic sinusoids during the end diastole (Figure 
3) [12].

In early stage of WD before liver cirrhosis has not appeared yet, we 
measured reference value of resistive index (RI = 0.578) and pulsatility 
index (PI = 0.96) of hepatic artery leftbranch (Figure 4). The RI (RI = 
peak systolic velocity – end diastolic velocity)/peak systolic velocity) is 
the commonest Doppler parameter used for hepatic arterial evaluation. 
The usual range in normal individuals is between 0.55 and 0.65. 

Compared with controls, the patients with WD, and alcoholicpatients 
without liver disease, the chronic alcoholic patientswith cirrhosis had 
an elevated hepatic arterial RI, as didpatients with cirrhosis of viral 
etiology indicatingthat the progression of liver damage from WD to 
cirrhosisimpairs the arterial responsiveness because offibrosis [13].

The RI significantly increased in patients with alcoholic, WD and 
viral-related cirrhosis (0.74 ± 0.04) because of increased liver vascular 
resistivity caused by elevated parenchymal density during fibrosis [14].
The figure 5 present doppler flow in hepatic artery with significant 
elevation of RI to 0.80, with hipoechoic roundish and focal increased 
echogenicity with numerous roundish foci of decrease echogenicity 
resembling metastatic liver disease or focal nodular hyperplasia during 
cirrhosis in VD.

In this way, we present you, in which way color Doppler and 
B-mode ultrasonography can significantly contribute to the early 
detection of parenchymal lesions and vascular blood flow in the livers 
parenchyma with diffuse parenchymal lesions such as Wilson’s disease.
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Figure 2. High pulsatility of portal vein flow in wilson disease.

Figure 3. Color doppler angiodinography of portal vein in early stage of wilson disease.

Figure 4. Color doppler angiodinography of hepatic artery in WD.

Figure 5. Elevated RI of hepatic artery in advanced WD.
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