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Abstract

Wilsons disease is an autosomal recessive disorder of copper metabolism that mostly presents with
hepatic dysfunction followed by neurologic/psychiatric symptoms and hematological problems. Though
the defect is already present at birth it rarely manifests before 5 years of age. Here we are presenting
four cases of wilsons disease presenting with variable histopathological presentations at our hospital

during the year 2020.

Introduction

Wilson disease is an autosomal recessive disease
resulting from mutation in ATP7B gene, which is
responsible for impaired copper excretion in bile
and failure to incorporate copper into
ceruloplasmin. This disorder is marked by
accumulation of toxic levels of copper in liver,
brain and eye.

Normally 40-60% of ingested copper is absorbed
in duodenum and proximal small intestine, from
where it is transported and complexed with
albumin and histidine to liver. Here free copper
dissociates and is taken up by hepatocytes and is
incorporated into enzymes and alfa2-globulin
(apoceruloplasmim) to form ceruloplasmin which
is secreted into the blood. Ceruloplasmin carries
90-95% of copper in blood. Circulating
ceruloplasmin is desialylated in liver and free
copper is excreted in the bile, which is the primary
route of copper elimination.

ATP7B gene located on chromosome 13, encodes
a transmembrane copper transporting ATPase,
that is expressed in hepatocyte canalicular

membrane. Majority of patients are compound
heterozygous with different loss of function
mutations, affecting each ATP7B allele. The
frequency of mutated allele is 1:100 and the
prevalence of disease previously estimated as
1:30,000, but recent data suggested genetic
prevalence of 1:7000.%% Loss of function mutation
impairs  incorporation  of  copper into
ceruloplasmin and transport of copper into bile,
leading to accumulation of copper in liver and
decrease in plasma ceruloplasmin.

Copper deposited in liver causes liver injury by
producing free reactive oxygen species by fenton
reaction. Also this copper is released into blood
causing hemolysis and alloing copper to
accumulate in other organs such as brain, eye,
kidney, joints and parathyroid gland.?

In genral, the upper age limit for considering
Wilson disease is 40 years and the lower age limit
is 5 years, although the disorder has been detected
in children younger than 3 years and in adults
older than 70 years.*
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Wilsons disease has a range of clinical
manifestations, from asymptomatic state to
fulminant hepatic failure, chronic liver disease
with or without cirrhosis, neurologic and
psychiatric manifestations.”
Three major patterns of hepatic involvement are
as follows:

a) Chronic active hepatitis b)cirrhosis c)

fulminant hepatic failure.

On histopathological examination there may be
mild to moderate fatty change (steatosis)
associated with focal hepatocyte necrosis. Acute
fulminant hepatitis may mimic acute viral
hepatitis. chronic hepatitis in Wilson disease
exhibits moderate to severe inflammation and
hepatocyte necrosis,areas of fatty change and
features of steatohepatitis. In advanced cases
cirrhosis may be seen.
Copper deposition in hepatocytes can be
demonstrated by special stains — rhodamine stain
for copper and orcein stain for copper associated
protein. However in core biopsies it is not alwys
possible to demonstrate copper due to variable
stages of disease.

Case-1

A 14 year male patient presented with jaundice in
the opd, for which he was evaluated in which liver
function test (LFT) showed elevated total
bilirubin, SGOT, SGPT, GGT and globulins.
Prothrombin time was also elevated. Serum
ceruloplasmin- 9.3ng/dl, serum copper-142.2ng/dl
and 24 hour wurine copper- 720ug. On
ultrasonography there was coarse echotecture of
liver suggestive of liver parenchymal disease,
mild edematous mural thickening of gall bladder
and splenomegaly. Further a core biopsy of liver
was submitted to histopathology, which
demonstrated a chronic hepatitis pattern of injury
with bridging fibrosis along with perivennular and
focal pericellular fibrosis. Orcein stain shows
patchy intra-cytoplasmic granular staining of
copper. Negative for viral serology and
autoimmune profile.

Chronic hepatitis with bridging fibrosis.

-

ety
" S

.
Y
ol
: ! o
s oY (sl
V R § s 9 SEIN LS NS
| oi o2 2. e = las o ~
S aTathY gl T AT
r e - y
% '.‘; l%- . ’." ?.' \"‘.’ ",'Avo v
» e . - 4:‘{“‘.:‘ ““ )f-'
v .3, AN o “:_ .:"~
R T L YR
” <3 S » > o~
o A St
> K7 vEer oo e m N el A
s L T P S SFS Ay
' "‘v’ 1.. . _;:, - n."»."" -
- - o .- -
2P e o > Ly A.-N.
-~ - < i,
e - o ® 7 .

Case-2

A 6 year old male patient who was asymptomatic
with a known history of wilsons disease in sibling.
He was evaluated for liver function test which
showed elevated SGOT, SGPT, GGT and
prolonged prothrombin time. Serum
ceruloplasmin — 12.5ng/dl.

Negative for viral markers and autoimmune
profile.

A liver core biopsy was submitted for
histopathological examination which
demonstrated steatohepatitic pattern of injury with
bridging fibrosis and incomplete nodule formation
with copper retention as highlighted by rhodamine
stain. Considering low serum ceruloplasmin and
serum copper favoured diagnosis of wilsons
disease.
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Steatohepatitic pattern of injury with bridging Hepatocytes with glycogenated nuclei
fibrosis. 5 ' ' '

J -

Case-4
g A 10 year male chid presented with acute liver
LR failure with elevated total bilirubin, SGOT, SGPT
SO and globulin. Seumceruloplasmin — 31.3ng/dl.
\ 3&\.',‘\1'.\ Negative for viral markers and autoimmune
RS o ,Lp profile. Patient underwent liver transplantation.
o ..." \ ; e .t,"g_f Liver explant on histopathology showed confluent
: "\- '}& multilobar/ pan acinar massive hepatic necrosis ,
) :):;3-% consistant with diagnosis of acute liver failure.
D™ ) . . . .
’ l‘- s ot A Tissue copper estimation was adviced.
Lo Confluent / panacinar massive hepatic necrosis
® ,'?;:’i

Case-3

A 8 year old male child presented with jaundice in
opd, for which he was evaluated. Liver function
test showed elevated total bilirubin, SGOT, SGPT,
alkaline phosphatase, globulin and prothrombin
time. Serum ceruloplasmin- 16.59ng/dl. Negative
for viral markers and autoimmune profile. A liver
core biopsy was submitted for histopathological
examination, which showed hepatitis pattern of
injury with bridging and confluent necrosis with
parenchymal collapse and regenerating liver
nodules. Swollen hepatocytes, glycogenated
nuclei with small droplet type steatosis along with
positive staining for copper and copper associated
protein suggest diagnosis of Wilson disease.
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Copper demonstration in hepatocytes

Discussion

Wilsons disease presents with a combination of
liver disease, neurologic symptoms and kayser-
fleischer corneal ring. Patients who majorly
present with liver disease do not demonstrate
kayser-fleischer ring®.

Histopathology of wilsons disease is highly
variable ranging from mild to severe chronic
hepatitis, from simple steatosis to prominent
steatohepatitis and showing confluent necrosis in
fulminant cases. On progressing fibrosis and
macronodular cirrhosis are observed.
Glycogenated nuclei, portal inflammation and
steatosis are almost always present. Copper
demonstration by rhodamine stain does not rule
out the diagnosis and is not always found.”®

A study conducted by Vieira Barbosa joana et al
in ten patients during the year 2004-2016 showed
varied histological spectrum. Five patents showed
mild to moderate chronic hepatitis, three patients
presented with cirrhosis, two patients showed
macrovesicular steatosis with steatohepatitis along
with mild fibrosis and last one patient had a
pattern of multifocal necrosis on a background of
fibrosis®.

In our cases one patient showed chronic hepatitis,
second one showed steatohepatitis, third one
showed hepatitis pattern of injury with
glycogenated nuclei and fourth one showed
massive liver necrosis mimicking autoimmune
hepatitis leading to acute liver failure.

Due to its highly variable presentation any patient
with unclear hepatic or neurologic disease wilsons

disease should be considered as differential
diagnosis.

Diagnosis  of  Wilson  disease is  not
straightforward, it should be suspected in
combination of clinical features, family history,
laboratory tests and confirmed by intrahepatic
copper determination and genetic analysis.

Conclusion

Wilsons disease is a rare and highly fatal disease
which should be always included in the
differential diagnosis of both acute and chronic
liver failure. Timely diagnosis is helpful in
averting the progression of liver disease and to
stratify the patients presenting with acute liver
failure for liver transplantation.
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