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Abstract:

Mjective: Wilson Disease (WD of newvological presentation
ix rave in pediairic popalaiion . Very lmited stady hias been
done in this disorder parifcalarly from Bangladesh, This
study was done fo describe clinfcal profile of children with
Wilsan Disease with newrologival presentation.

Methods: This colort stiedy was comdicted in the Department
o Pediwiric Nearofogy, Bangabandhn Sheikh Mujil Medical
University (BSMMU], from July 2008 to Judy 2021, Children
under 18 years of uge having either nearalogical or combined
hepatic and nenrological features of WD were included.

Resules: Total 74 patients were taken as study case, A male
predominence was observed, Age of presemtation was
comparatively late in newro-hepatic group. Jaundice and
cirrliosiz of liver wias observed in mere than pvo third cases of
neuro-frepaiic group. Most of the patients of both group
presented with deterioration of school performance (100
and 88.89%, respectively), dystomia (95% and 7563 %,
respectively), droofing (85% and T5.93%, respectively),
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altered activity of daily living (85% and 77.78%,
respectively), dysphasia {95% amd 8148%, respectively).
Patieres with newro-hepatic manifestations had significantly
lower sevum cersloplasmin awd serum albwmin while thar
of wrikary fotal copper excretion was significanidy higher in
i growp. In MBT of brain, most affected pares were purtamen,
fread of candate nucleus and thalamus.

Conclusion: The most important cfinical feanmres were school

performance detevioration, dystonia, impaired daily activity
and junndice. Patients with newro-hepaiic features had fower
serum cerwloplasmin and higher wrinary total copper. In
MRI, mast affected part was putamen, thalamus and head of
cundate nuclens. Most patients showed some improvement
or remained stable affer freatment.

Keywords: Wilson Disease, Newrological, Bivchemical,
Neuro-Radinfogical
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Introduction:

Wilson disease (WD) 15 a rare autosomal recessive
disorder caused by mutation of ATP7B gene which is
responsible for copper metabolism. As a result there 1s
accumulation of copper in different part of body namely
liver, brain, cornea causing copper toxicosis, Hepatic,
neuropsychiatric and combined hepatic and
neuropsychiatric are various phenotypes of WD.1-2

Pediatric WD are predominantly hepatic.
MNeuropsychiatric WD in childhood is a rare and
underestimated entity. | Although typically imitially
hepatic manifestation precedes the neurological
manifestations, sometimes hepatic features are absent
and creates diagnostic dilemma, 2 Moreover, it is unclear
why some patients develop hepatic features while other
develops neurological or combined features. Patients
with neurological WD usually present with movement
disorders. The common features are dysarthria,
dysphagia, ataxia, dystonia, chrecathetosis, tremor etc.
Psychiatrie disorders observed here are emotional



Joumal of Bangladesh College of Physicians and Surgeons

Wol. 42, No. 3, July 2024

lability, depression, hyperactivity disorder, inattention,
psychosis, poor school performance etc. %6,

Abbassi N, Bourrahouat A, Bedova EC, Belmalih A, El
Hanafi FZ, Bost M, Sedki A, Lachaux A. Epidemiology,
clinical features, and mortality rate of Wilson disease in
Moroccan children: A pediatric case series. Arch Pediatr.
2022 Aug 2N 6):453-458,

Patients with WD require lifelong management and
meticulous follow up. Objective assessment 1s thus very
essential for follow up the patients,”

Very limited studies have been done till date on pediatric
WD. This study thus has been done to describe the
clinical features, biochemical features, newro-radiological
features and treatment modalities of pediatric WD,

Methodology:

This was a cross sectional study undertaken in
Department of Pediatric Meurology . Institute of Pediatric
Neurodisorder (IPNA), Bangabandhu Sheikh Mujib
Medical University (BSMMU}. This study was done
from July 2018 to July 2021. The patients who were
diagnosed as Wilson disease, either only neurological
or neuralogical along with hepatic manifestations were
included. Patients with only hepatic manifestations were
excluded from the study. Prior to the start of the work,
the permission from the institutional ethics committee
was taken. Informed written consent from all the patients
was obtained.

Sty subject: Children less than |8 vears of age were
taken as study subject. Most of the patients were
referred to this tertiary care center for proper evaluation
and management. WD was diagnosed after taking
detailed history, physical examination and targeted
mvestigations. The diagnostic criteria used to establish
the diagnosis were, i) the presence of Kayser-Fleischer
rings. i) a low serum cacruloplasmin concentration {less
than 0.20 /1), and a raised 24 hour urine copper excretion
(Any 2 of the above).”

In every patient demographic and clinical characteristics
were recorded. Detailed treatment history was also
recorded. A formal ophthalmological evaluation was
done to detect KF ring and sunflower cataract.
Biochemical profile was done in every patient , the tests
done were as follows: complete blood count, peripheral
bleod film, serum SGPT/ALT, serum balirubim. urine
routine examination , serum creatinine, prothombin time,
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serum ceruloplasmin, 24 hour urinary total copper { with
or without challenge with penicillamine). USG of hepato-
biliary system were done in each patient. In selected
cases, endoscopy of upper gastrointestinal tract was
done. MRI of brain was done in all the patients. An
expert neuro-radiologist of the institute reviewed the
Imaging.

The patients were treated with either Zine, Zine with
penicillamine or only penicillamine. Symptomatic
management was given according to the manifestations
of the patients (trihexyphenydy] for dystonia, tizanidine
for spasticity, risperidone for hyperactivity etc). Patients
were followed up for a period of minimum 6 months.
Compliance, side effect of drugs and clinical status of
the children were recorded.

Data was analyzed using SPSS (statistical package for
social seience) program version 23 for windows and for
all the analvsis a p value = 0,05 was considered
statistically significant,

Result:

Total 74 patients were taken as study case. The cases
with neuro-hepatic manifestations presented late in
comparison to patients with only neurological
manifestations although there was no statistically
significant difference in both groups. However, age of
assessment was late in neuro-hepatic and it was
significant {P<0.5). Besides, most of the patients from
both groups were from rural areas (55% and 75.93%,
respectively). [Table 1]

Regarding the hepatic features, jaundice (66.67%) and
cirthosis (66.67%) were most frequent in neuro-hepatic
group. Other features were portal hypertension (38,89%),
ascites (24,07%), bleeding manifestation (12.96%),
hepatitis (7. 74%), hepatic encephalopathy (5.56%), and
acute hepatic failure (1.85%). [Table 2]

Predominant neurological feature were dystonia (95%
and 75.63%, respectively in neurological only and neuro-
hepatic group), drooling (85% and 75.93%, respectively),
altered activity of daily living (83% and 77.78%,
respectively), dysphasia (95% and 8I1.48%,
respectively), school performance deterioration ( 100%
and 88.89%, respectively), and change in handwriting
(100%% and 87.04%, respectively). Chorea, athetosis and
ataxia was present in both groups without any signiticant
difference. None from both groups had any seizure or
myoclonus,
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Both the groups had statistically similar distribution of
psychiatric manifestations (as p =0.05), wherein
psychosis, hyperactivity and personality change was
present in 23%, 15% and 35% in neurological only
patients and 31 48%, [8.52% and 62.96% in neuro-
hepatic patients respectively. [Table 3]

All patients (100%) from neurological only group had
KF ning, while 98.15% patients trom neuro-hepatic group
had KF ring. Sunflower cataract was seen in 1 patient
from neurological only group andintwo patients from
neuro=hepatic group. However, one patient from later
group had renal manifestation and 6 patients had
hyperpigmentation.  On analysis of the biochemical
profile, patients of neuro-hepatic group had significantly
lower serum ceruloplasmin and albumin level in
companson to other group (p=<0.05). Besides, total urinary
copper (with and without challenge) was significantly
higher in neuro-hepatic group(p=0.05). No statistically
significant difference was found in the other
hematological profiles, [Table 4]

In patients with neuro-hepatic manifestations, cirthosis
{40.74%) was the most frequent finding of USG of liver.

Other features werehepato-splenomegaly (16.67%),
hepatomegaly (11.11%), ascites (5.56%), and
splenomegaly (3.70%). Three patients (3.56%) had
cirrhosis, ascites and splenomegaly, in trio. However,
16.67% patients of this group had USG of liver. Upper
Gl endoscopy showed that 42.59% patients had
varices.[ Table 5]

The most common finding MRI of brain of both the
groups was hyperintensity of putamen, Other commonly
involved areas were globus pallidus, thalamus and
midbrain. Four patients of neuro-hepatic group had
normal MR of brain. Mo statistical difference was found
i two groups in neuroimaging findings. [Table 6]

In both groups, almost simular treatment was given with
Penicillamine and Zine in 85% (neurological only group)
and 92.59%(neuro-hepatic group), respectively, The
duration wasI1.10=0.31 and 10.13+0.34 months
respectively. The side effects were neutropenia,
hypersensitivity,nephrotic syndrome ete. Most of the
patients of both group remains stable or improved with
treatment,

Tahle-1

Demographic chavacteristics of the studied group (h=74)

Neurological only MNeuro-hepatological p-value
(=207 No, (%) {n=34)No. (%)
Age of onset (years) 9.5¢1.70 10.33=2.47 0.132%
Age of diagnosis 10.28+1.59 11.38=2.41 0.0623
Age of assessment 10.75£1.63 12.14+2 42 0.0204
Gap to diagnose 10569 11.87+9.30 0.668
Gender 0.9883
Male 13{65) 35(64.81)
Female T(35) 193519}
Residence 0.080%
Rural 11{55) 41(75.93)
Urban 45y 13(24.07)
Consanguinity 4200 11{20.37) 0.9724
Sib affected/death 315y 16(29.63) 0.2019

Values are expressed as Mean23D and within parenthesis percentage (%4} over column in total.

4 = Mann-Whitney U test was performed
# = Student t-test was performed

= Pearson’s Chi-squared Test (¢7) was performed The average age of onset is about 9.5+1.70 and 10,3342 47 vears
in neuralogical and neurchepatic group respectively, A male predominance is observed in both the groups.
Consanguinity was observed in 20% of cases in the study subjects.
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Table-11

Hepatic manifestation of the newro-hepatic patients (n=34)

Hepatic manifestation® i (o)
Jaundice 16(H66T)
Cirrhosis 36(66.67)
Portal hypertension 21{38.89)
Ascites 13(24.07)
Bleeding manifestation T(12.96)
Hepatitis X7.74)
Hepatic encephalopathy 3(5.56)
Acute hepatic failure I(1.85)

*multiple response

Regarding the hepatic cases, the most predominant features were jaundice, cirrhosis and portal hypertension.

Table-11T

Neuro-psychiatric manifestations of the studied group (n=74}

Neurological only MNeuro-hepatic p-value?
{n=20)No. (%o} (n=>54) No. (%)

Neuwrological Manifestations

Tremor T35y 16{29.63) 0,658
Dystonia 1995) 41(75.63) 0063
Chorea 315 T(12.96) 0.820
Athetosis X1 3(5.56) 0.607
Drooling 17(55) 41(75.93) 0.40
Altered activity of daily living 17(85) 42(77.78) 0.493
Drysphasia 195} 44{51.48) 0.147
Altered School performance 200 100 4H{RE.E 0.182
Change in hand writing 200 100 4T(ET04) 0.091
Ataxia H45) 15(27.78) 0.160
Psychiatric manifestations

Psychosis H25) 17(31.48) 0.588
Hyperactivity 15 I 18.52) 0724
Personality change 11535} 34(62.96) (1.533

Values are expressed within parenthesis percentage (%) over column in total,
i = Pearson’s Chi-squared Test (c?) was performed

Altered school performances and dystonia were the predominant neurological features in both the groups. Other

features were drooling, dysphasia, ataxia ete.
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Table-IV

Biochemical profile of study participants {n=74)

Neurological only Neuro-hepatic p-value
(n=20)No. (%) (n=54) Mo. (%)

5. ceruloplasmin (mg/dL) 13.35+:6.49 10.21+5.15 0.044%
S, balirubin {mg/dL) (490,19 0.64=1).31 0.033%
ALT(IU/L) 32 50R.10 5537=58.04 00234
PT {in seconds) 12354127 13.48+2.00 00354
S. albumin (g/L) 3600427 32044571 0.0034
Urimary Cu {LU/L)

Without challenge 3980626989 38970225088 1004

With challenge 2155.00£ET28.90 349926239859 0.345%
Total 7494581319 1944 48::2305.08 00314
Haematology

Anemia 40200 20037.04) 0.1644

Thrombocytopenia ) H16.67) 00514

Neutropenia 1(5) 2(3.70) 1.004

Values are expressed as Mean=3D and within parenthesis percentage (%) over column in total.

4= Mann-Whitney U test was performed

4 = Pearson’s Chi-squared Test (¢*) was performed

i= Fisher's exact test was performed

Patients of neuro-hepatic manifestation had significantly lower serum ceruloplasmin and alburmin level in comparison
to other group (p=0.05). Besides, total urinary copper (with and without challenge) was significantly higher in
neure-hepatic group (p=.(03).

Table-V

Ultrasonography and upper GI endoscopy findings of neuro-hepatic patients (n=34)

Findings n (%)
USGofliver
Nommal W 16.6T)
Cirrosis 22040.74)
Ascins 3(5.56)
Hepatomegaly G111
Splenomegaly 203.70)
Hepato-splenomegaly O 16.67)
Cirrhosis+Ascitis+Splenomegaly 3(5.56)
Upper Gl Endoscopy
Mol 22(40.74)
Varices 23(42.59)
Not done W16.67)
Gl=Gastro-intestinal

In patients with neuro-hepatic manifestations, the predominant feature was cirthosis in USG of liver. Other features
were hepato-splenomegaly | hepatomegaly . ascites and splenomegaly .
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Table-V1

Newroimaging profile of studied subject (n=74)

MNeurological only Neuro-hepatic p-value
(n=20), No.{%) (=54, Mo. (%)

Normal ) 4(741) 05691
Cortical atrophy 1260 3(N55.56) 0.7324
Globus Pallidus H45) 23(42.59) 0.853%
Caudate Nucleus 13(65) JNETAL (.5554
Putaman 1650 44TTI8) 0.8374
Thalamus 10(50) 18(3333) 0.1894
Midbrain 2010 T(12.96) 0.7294
Pons 2010 47.41) 0.6594
Cerebellum 1(5) 1{1.85) 4584
Giant panda sign 1(5) 3(5.56) 1.004
Claustrum 1{5) 1{1.85) 04584
White matter change N 35.56) 0.5583
Internal capsule ) 2(3.70) 1,004

Values are expressed within parenthesis percentage (%) over column in total.

i = Pearson's Chi-squared Test (e was performed
4= Fisher's exact test was performed

The most common abnormality in the MRI of brain in both the groups were hypenintensity of putamen. Other
features were cortical atrophy, hyperintensity of caudate nucleus and thalamus,

Discussion:

Newrological WD is an important but uncommon
degenerative disease particularly in pediatric
population.® This study highlights the varied
presentation of two sets of patients, one group had
sole neurological presentation while other group had
both neurological and hepatic presentation. Both
subjective and objective assessment of studied subject
was done here.

Average age of diagnosis in neuro-hepatic WD was
10.33+£2 .47 years while that of neurcological only WD it
was 9.5+1.70. Gap to diagnosis was about 11.87+9.30
and 04569 months in those groups respectively. A
male predominance was observed like the previous
studies, most of the study population belonged to rural
people in both the groups. 2 About 20% of the both
group had consanguinity while affected sib was more
in the neuro-hepatic group although it was not
statistically significant.

Most predominant movement disorder in both the
groups was dystonia, other prominent features were
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tremor, chorea. athetosis and ataxia. However, the most
comimon neurological manifestation was altered school
performances i the form of poor hand writing, poor
memaory, and poor reading skills. Dysphasia was present
in mote than 0% subjects of both the groups, while
altered daily activity and drooling was present in more
than 75% of the patients. In a related study in pediatric
population the predominant movement disorders were
dystonia (92%), tremor (52%) and chorea (24%). Seizure
was observed in 12% study subjects of this group,
which was absent in our study group. In another study,
the commonest presentation was tremor { 58%), headache
(38%), dystonia (23%) and ataxia (17%).

Pavchiatric disorders are common feature of WD yvet
often recognized late. About 20% patients have
psychiatric disorders prior to diagnosis while 30-40%
had these at the time of diagnosis. The common
psychiatric disorders are behavioral and personality
changes, anxiety, depression, manic and hypomanic
syndrome, cognitive deficits, sleep problems
(dyssomnias) ete, In this study subjects, the most
commonly occurring psvehiatric problem was change
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of personality observed in more than half of the patients
in both groups. While other disorders were psychosis
and hyperactivity. All the psychiatric disorders were
more in neuro-hepatic group, although no statistically
significant difference was observed.

Apart from neurclogical and hepatic manifestations,
there are some important signs of WD observed in other
system. Eve finding is the most important and aids in
dizgnosis. Here all study subjects of neurological and
98.15% of neuro-hepatic group had KF ring in both eye.
In related study, KF ring was present in 100% patient in
a study of neurelogical WD in children, while it was
found only in 50% of subjects in another study done in
children with mixed features (hepatic and newrological ot
WD.'*!! While sunflower cataract was found in 3
patients. Six patients of neuro-hepatic group had
hyperpigmentation which is a rare manifestation of WD
and one patient of the same group had renal involvement
in the form of nephrotic syndrome.

Biochemical markers are important key to diagnosis of
WD as many times the clinical features are non-
conclusive, Low serum ceruloplasmin, low serum copper
and high urinary copper excretion is highly predictable
of WD diagnosis. | Serum ceruloplasmin level was low
in most of the subjects in this study and there was
significantly low value in neuro-hepatic group. Besides,
total urinary copper (with and without challenge) was
significantly higher in neuro-hepatic group.
Hematological disorders were in the form of anemia,
neutropenia and thrombocytopenia in this study.

MR imaging (MR} is a sensitive method for evaluation
of neurologic WD, The most affected areas in brain are
basal ganglia particularly putamen, head of caudate
nucleus and thalamus, Bilateral involvement is
characteristic of WD. In this study also bilateral
hyperintensity of putamen is the most predominant
finding. Other areas involved were globus pallidus and
midbrain. Cortical atrophy was found in more than half
of the patients of both groups. Some uncommon
tfindings like giant panda sign, cerebellar involvement,
white matter involvement and elaustrum hyperimtensity
were observed.

Conelusion:
This study highlights the profile of neurological WD
children of Bangladesh. The most important clinical

features were deterioration of school performance,
dystonia, impaired daily activity, dysphasia and jaundice.
Patients with neuro-hepatic features had lower serum
ceruloplasmin and higher urinary total copper. In MR,
maost affected part was putamen, thalamus and head of
caudate nucleus,
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