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Abstract

We are reporting a case of 13 year old male patient who presented 
with or facial dystonia and bilateral kayser- Fleischer ring, peripheral 
smear showing plenty of acanthocytes with low serum ceruloplasmin 
level, and MRI brain suggestive of T2 hyper intensities in bilateral 
caudate nucleus, putamen, periaqueductal region and mild 
cerebellar atrophy. Neuroacanthocytosis and Wilson’s disease are two 
Neurobehavioral syndromes with extra pyramidal, behavioral and 
hepatic manifestations. The presence of acanthocytes in peripheral 
smear in our case which can happen in both, resulting in a diagnostic 
dilemma. Patient had total score of 5 in International scoring system 
for Wilson’s disease which suggested a diagnosis of Wilson’s disease.

Keywords: Oro-Facial Dystonia; Bilateral Kayser- Fleischer Ring; 
Acanthocytes; Neuroacanthocytosis; Wilson’s disease

Case Report

13-year male born to non-consanguineous parents with insignificant 
family history admitted with slurring of speech for one and half 
months duration. On examination patient was conscious, oriented 
and bilateral kayser-Fleischer ring was seen in sclerocorneal junction.

Higher mental function was normal. Patient had oro facial dystonia. 
Sensory system, the cerebellum was normal. On investigation renal 
function test and liver function test was normal. Peripheral smear had 
normocytic normochromic RBC’s, an isopoikilocytes and plenty of 
acanthocytes

Figure 1: Bilateral Kayser-Fleischer ring was seen in the sclerocorneal junction.

Target cells were seen, WBC and platelets were adequate.Reticulocyte 
count was 3%. Direct Coombs test was negative. Viral markers 
were negative. Thyroid function test and ECHO was normal. Ultra-
sonogram abdomen was suggestive of altered liver echoes, mild 
spleenomegaly. Portal Doppler was normal. Esophageal endoscopy 
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had grade 1 esophageal varies. Fibro scan value was 22.5.Serum 
copper-40microgram/dl, Serum ceruloplasmin- 5 mg/dl, 24 hr urine 
copper-64. Serum iron studies, B12 values were normal.MRI brain 
suggestive of Symmetrical T2 hyper intensities in the bilateral head 
of caudate nucleus, putamen and periaqueductal region of midbrain 
with mild cerebellar atrophy seen.

Figure 2: Peripheral smear-anisopoikilocytes, arrows show acanthocytes.

Figure 3: Bilateral caudate nucleus head and putamen symmetricalT2 hyperin-
tense signal seen

Figure 4: Mild cerebellar atrophy

Figure 5: Periaqueductal region of midbrain  T2 hyperintense signal.

The patient was diagnosed as Wilson’s disease and treated with zinc 
acetate 10ml bid and trihexyphenidyl 1/2 bid.

History of Wilsons Disease

In 1912, Kinnear Wilson [1] first described Wilson disease as 
progressive lenticular degeneration, a familial lethal disorder with 
neurological involvement and chronic liver disease, cirrhosis, and 
death. In the next few decades, the pathogenesis of Wilson’s disease 
was described. In 1993, ATP7B gene was identified [2].

Pathogenesis of Wilson’s Disease

The ATP 7B gene located in chromosome 13 is responsible for copper 
transport. Mutation in this gene results in Wilson’s disease. So far 300 
mutations were identified. Various mutations like missense mutations, 
deletion mutation, frame shift mutation, and splice mutation occur. 
Among these missense mutations are more common. Most of the 
individuals are heterozygotes. Wilson’s disease is inherited in an 
autosomal recessive pattern. The ATP 7B protein and ceruloplasmin 
are essential components in copper transport. ATP7B protein is seen 
in trans-Golgi network in hepatocytes. The ceruloplasmin is formed 
by incorporation of 6 copper molecules into apoceruloplasmin which 
is mediated by ATP7B protein. In case of excess copper load, this 
ATP7B protein redistributed in cytoplasmic vesicles and helps in 
excretion of copper into bile.

When a mutation in ATP 7B protein results in accumulation of copper 
in the liver, it results in excess storage and the free copper spills from 
the liver into other organs which results in various manifestations 
[3,4,5]. These mutations also result in a reduction in ceruloplasmin 
level.
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Figure 6:  Formation of ceruloplasmin

Figure 7:  Functions of the ATP7B gene.
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Figure 8:  Copper metabolism

Clinical Features

The accumulation of excess copper in various organs leads to 
dysfunction of those organs which leads to various manifestations. 
Jung et al.: Neuroacanthocytosis Syndromes.Orphanet Journal of Rare 
Diseases 2011 6:68.

Hepatic Symptoms

In 40 - 50% of individuals, hepatic symptoms are the initial 
manifestations. The Wilson’s disease should be suspected in an 
individual with unexplained liver disease [6]. It can be either 
asymptomatic or symptomatic. In asymptomatic individuals, 
enlargement of liver and spleen may occur. In symptomatic individuals, 
25% of the cases present with acute transient hepatitis which mimics 
viral hepatitis. The differentiating point from viral hepatitis is the 
presence of hemolytic anemia. Acute hepatic failure is seen in 5% of 
cases where the mortality rate is high [7]. Coombs-negative hemolytic 
anemia may see in some cases due to the release of massive copper in 
blood8. The liver disease ultimately leads to cirrhosis.

Neurology symptoms

In 40 - 60 % of individuals neurology symptoms are initial the initial 
manifestation...Tremor is the most common neurological symptom 
[8]. Wing beating tremor is a characteristic feature. Dysarthria is 
the next common presentation and may be due to extra pyramidal 
or cerebellar manifestation [9]. Dystonia is seen in 40%. Other 
movement disorder symptoms are unusual [10]. Less common 
symptoms are seizures, disturbance in olfaction, pseudo bulbar affect, 
sleep disturbances, priapism and cramps [11,12]. 

Psychiatric symptoms

Nearly 65% of individuals present with psychiatric symptoms as 
the initial manifestation. Mood disturbances, personality changes, 
behavior changes, antisocial and sexual preoccupation are some 
psychiatric symptoms [13,14].

Ophthalmic Symptoms

Deposition of copper in Descemet membrane leads to the formation 
of Kayser-Fleischer ring 
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Table 1:  various clinical manifestations of Wilson’s disease

Table 2:  features of Kayser Fleischer ring

The copper deposits in all layers of the cornea but the sulfur-copper 
complex that is formed in Descemet membrane results in visibility. 
These rings are bilateral; gold to brown color starts in superior aspect 
followed by inferior region. The ring begins at Schwalbe’s line and 
extends up to 5mm into the cornea. These rings are always present if 

the patient presents with neurological or psychiatric symptoms. The 
ring disappears once copper chelating agents are used for treatment 
and disappears in reverse format (inferior to superior) [15]. The other 
causes for Kayser-Fleischer ring [16] are listed in.



BAOJ Neurology, an open access journal Volume 5; Issue 1; 065

Page 6 of 14Citation: Lakshmi Narasimhan R, Venkateswaran KJ, Prabaharan U, Ramamurthy G, ety al. (2019) Thorny Blood and Spiny Neurons: A 
Diagnostic Dilemma- Literature Revisited. BAOJ Neurol 5: 65

Table 3:  Other causes for KF ring

Deposition of copper in lens leads to sunflower cataract.

Bony Symptoms

 88% of individuals with Wilson disease have osteoporosis. Other 
manifestations include vertebral anomalies and spontaneous fractures 
[17].

Hematological Manifestations

The excess copper cause oxidative damage to RBC’s which leads to 
hemolytic anemia. Thrombocytopenia is reported in some cases [18]. 

Renal Manifestations

Renal tubular acidosis is seen in Wilson’s disease due to excess renal 
copper excretion [19,20,21].

Dermatological Manifestations

Hyper pigmentation due to excess deposition of melanin in the basal 
layer and not due to copper deposition is seen in the anterior aspect 
of lower legs [22].

Investigations

Investigations for Wilson’s disease starts with liver function test in 
which transient elevation of enzymes may be present. In peripheral 
smear, there will be a hemolytic picture with an increase in reticulocyte 
count. The specific investigations include slit lamp examination, 24 hrs 
urinary copper excretion, and serumceruloplasmin. Genetic analysis 
is definitive for the diagnosis of Wilson’s disease 



BAOJ Neurology, an open access journal Volume 5; Issue 1; 065

Page 7 of 14Citation: Lakshmi Narasimhan R, Venkateswaran KJ, Prabaharan U, Ramamurthy G, ety al. (2019) Thorny Blood and Spiny Neurons: A 
Diagnostic Dilemma- Literature Revisited. BAOJ Neurol 5: 65

Table 4:  Investigations for Wilson’s diseases.

Slit Lamp Examination

The presence of Kayser Fleischer ring in patients with neurological 
and psychiatric symptomatic patients is strong evidence of Wilson’s 
disease and is present in 85-90%. Kayser Fleischer rings sometimes 
absent in those patients present with only hepatic manifestations 
in 50%. It starts to disappear in 85-90% of cases when treatment is 
started.

24HRS Urinary Copper Excretion

In symptomatic patients, 24hrs urinary copper exceeds 100 
microgram/day. In the heterozygous state, the levels are elevated 
but not more than 100 micrograms/day. The sensitivity of this test 
is 76 - 88% and specificity is 93 - 98%. But the sensitivity is low in 
asymptomatic individual [23].

Serum ceruloplasmin

Serum ceruloplasmin is an acute phase reactant, elevated in infection 
or inflammation. The normal value of serum ceruloplasmin is 20 -40 
mg/dl. Less than 20mg/dl is suggestive of Wilson’s disease [24,25].

Hepatic Copper Estimation

The normal hepatic copper per dry weight of liver is 15 - 55 micrograms/
dry weight. Levels > 250microgram/dry weight is suggestive of 
Wilson’s disease. This is the gold standard test for diagnosis Wilson’s 
disease [26]. The sensitivity is 83% and specificity is 98.6%.

Genetic analysis

Mutations in ATP7B gene which is located in chromosome 13 were 
analyzed [27]. Still, now 300 mutations were identified. This genetic 
test is not routine investigations in Wilson’s disease. The missense 
mutation is common [28].

MRI brain in Wilson’s disease

In T2 weighted images, there will be bilateral symmetric hyper 
intensities noted in sub cortical white matter, basal ganglia, external 
capsule, thalami. Midbrain and Pons. In T1 weighted images, hypo or 
hyper intensities in globus pallid us is noted. The “face of giant panda 
sign” 
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Figure 9:  shows face of giant panda sign in Wilson’s disease.

Is due to high signal intensities in tegmentum and hypo intensities 
in superior colliculus sparing red nucleus and pars reticulate of 
substantial nigra [29]. The “face of miniature panda sign” or “panda 
cub sign” is seen in posterior aspect of pons ,hypo intensity between 
medial longitudinal fasciculus and central tegmental tract(panda 
eye’s) and hyper intensity noted in cerebral aqueduct opening into 
fourth ventricle(panda’s nose and mouth) which is inferiorly bounded 
by superior medullary vellum[30]. The “trident sign or Mercedes Benz 
sign” is due to trisected pattern with central pontine myelin sis like 
changes. The “bright claustrum sign” is a thin rim of hyper intensity in 
claustrum in T2 weighted images [31].

Treatment

Treatment of Wilson’s disease is classified into medical management 
and surgical management. The medical management includes 
chelating agents and de-coppering agents and needs lifelong treatment. 

D-Penicillamine

The drug was introduced by Walshe in 1956. This drug is a byproduct 
of penicillin and mainly copper chelating agent. The dose is 250- 500 
mg 4 times daily in empty stomach. The patient starts to improve 
in 2 weeks after the initiation of treatment. Acute hypersensitivity 
reactions like rash, fever, reduction in platelets and leukocytes with 
an elevation of eosinophils with lymphadenopathy are seen. Brownish 

discoloration of the skin,nephrotic syndrome, polyarthritis, Good 
pasture syndrome,  lupus-like syndrome, myasthenia-like syndrome 
are seen in long term usage [32].

Zinc

Schouwink in 1961 introduced zinc as a treatment for Wilson’s. The 
copper absorption in the intestine is reduced by zinc and thereby 
excreted via feces [33]. Zinc is available in acetate, sulfate, and 
gluconate. Zinc is not a chelating agent rather a de-coppering agent, 
so used as maintenance therapy. Dosage is 50mg of elemental zinc in 
3 times daily. Zinc sulfate salt is used. Gastric discomfort is the side 
effect.

Trientine

Trientine is a copper chelating agent and daily dose is 750 - 2 gm in 
three divided doses on empty stomach. It has fewer side effects than 
penicillamine, hence safer to use. Sideroblastic anemia, lupus nephritis 
are common side effect [34].

Tetrathiomolybdate

Tetrathiomolybdate acts by reducing the intestinal absorption of 
copper and reducing the uptake of free copper into cells. The dose 
is 20mg/6 times/day, 3 times with meals and 3 times between meals. 
Bone marrow depression is major side effect [35]. Other indications 
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Table 5:  Drugs and their side effects used in Wilson’s disease

Table 6: Indications for liver transplantation in Wilson’s disease.
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like progressive neurological deterioration or psychiatric are relative 
indication [36].

Scoring System in the Diagnosis of Wilson’s disease

The diagnostic scoring system was established in the 8th International 

meeting for Wilson’s disease held on Leipzig 2001 [37] based on 
clinical signs, biopsy, and chromosomal analysis. The score of more 
than 4 favors established Wilson’s disease.

Table 7:  International scoring system of Wilson’s disease, Leipzig 2001.

Table 8: scoring for diagnosis.
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How to Monitor Therapy?

Treatment monitoring is essential in the management of Wilson’s 
disease 

 It is useful in early detection of side effects of the drugs and response 
to the therapy. For drug toxicity, complete hemogram, urinalysis is 

done every week for the 1st month, a fortnight in next 2 to 3 months, 
then once in a month for next 3 to 4 months and then 4 to 6 months 
thereafter. In the case of trientine and D-penicillamine therapy it is 
essential to monitor 24 hr free serum copper, it should be maintained 
less than 25 microgram/dl.24 hr urine copper measurement is 
measured for zinc therapy and it should be less than 125 micrograms 
per day in 1 to 2 years. Anemia is the earliest marker for copper 
deficiency.

Table 9: Treatment monitoring

Acanthocytes

Alterations in the normal lipid content in the red cell membrane 
results in abnormal irregular spikes (varies in length and position) are 
called as acanthocytes [38]. The sphingomyelin content is relatively 
increased due to loss of glycerophospholipids.The resultant red 
cells are in an altered shape which is irreversible except in McLeod 
phenotype, in which if RBC’s are incubated in phosphatidylserine or 
chlorpromazine, the shape of RBC is restored to its original discoid 

shape. In severe liver disease and abetalipoproteinemia, cholesterol to 
lecithin ratio is increased in the red cell membrane. The various causes 
for acanthocytes are listed in.

Neuroacanthocytosis

The primary neurodegenerative disorder associated with acanthocytes 
[39] is listed in. 
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Table 10: Various causes for acanthocytes.

Table 11: Neurological diseases with acanthocytes.
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In Our Case Scenario

In our case, diagnosis may be either Wilson’s disease or 
choreoacanthocytosis. The patient presented with oro-facial dystonia, 
KF ring and on investigating serum ceruloplasmin was 0.05g/l. The 
score was 5 (based on the International scoring system for Wilson’s 
disease). Hence patient was diagnosed as established Wilson’s disease. 

Patient fibro scan value is 22.5; hence the patient has advanced liver 
disease which explains the presence of plenty of acanthocytes in 
peripheral smear.

In Compensated advanced liver disease, the occurrence of acanthocytes 
is not uncommon even in presence of a normal liver function, which is 
due to increased cholesterol to lecithin ratio in the red cell membrane.

Table 12: In our case scenario, total score is 5

Conclusion

To conclude, initially we had a diagnostic dilemma between 
Neuroacanthocytosis and Wilson’s disease, but the scoring system 
suggestive of Wilson’s disease. In the presence of acanthocytes in 
peripheral smear in both conditions, with the close clinical phenotypes 
they shares and their different management strategies makes this 
case intriguing. The role of the link of Thorns in the RBC’S to the 
spine in nigro-striatal and cortico-straital neurons, their role in the 
pathogenesis are exciting areas of future research. 
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