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Acute liver failure from 
Wilson's disease in a 
five--year--old child 

N KALACH, MD, EG SEIDMAN, MOCM, C MORIN, MD, A RASQUIN-WEBER, MD, S O'REGAN, MD, 

JM LABERGE, MOCM, H BLANCHARD, MD, p Russo, MOCM, K PARADIS, MOCM 

N KALACH, EG SEIDMAN, C MORIN, et al. Acute liver failure from Wilson's 
disease in a five-year-old child. Can J Gastroenterol 1993;7(8):610-612. A 
five-year-old child presented with acute liver failure with jaundice, hemolysis, 
ascites, encephalopathy and coagulopathy. A diagnosis of fulminant Wilson's 
disease was made on the basis of elevated serum and urinary copper, and the 
simultaneous diagnosis of Wilson's disease in an older sibling. Despite supportive 
therapy, liver function remained precarious and the patient underwent a success
ful orthotopic liver transplant. This is one of the youngest children reported with 
fulminant liver failure from Wilson's disease and underlines the need to entertain 
the diagnosis in children presenting with liver failure even at this early age. 
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Insuffisance hepatique due a la maladie de Wilson chez un 
enfant de cinq ans 

RESUME : Un enfant de cinq ans a ete admis en insuffisance hepatique aigue, 
avec ictere, hemolyse, ascite, encephalopathie et coagulopathie. Un diagnostic 
de maladie de Wilson fulminante a ete pose sur la base des tame eleves de cuivre 
sanguin et urinaire et d'un diagnostic simultane de maladie de Wilson clans la 
fratrie. En depit d'un traitement d'appoint, la fonction hepatique est demeuree 
precaire et le patient a subi avec succes une transplantation hepatique ortho
topique. Il s'agit la de l'un des plus jeunes enfants chez qui une insuffisance 
hepatique fulminante due a la maladie de Wilson ait ete diagnostiquee et souligne 
le besoin de sou~onner cette entice clinique chez Jes enfants, meme jeunes, qui 
se presentent en insuffisance hepatique. 
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W ILSON'S DISEASE IS AN AUTOSQ. 

ma! recessive disorder of copper 
metabolism in which copper is depos
ited in numerous tissues, including the 
liver, central nervous system, kidneys, 
eyes and other organs. Teenagers and 
young adults may rarely present with a 
picture comprised of liver failure, hemo
lysis, renal insufficiency and death (1 ). 
The youngest reported cases with such a 
fulminant presentation were at age five
and-one,half years (2-4) . The authors 
describe the case of a five-year-old 
child who presented with acute liver 
failure requiring liver transplantation 
despite establishment of appropriate 
therapy within weeks of presentation. 

CASE HISTORY 
The patient was a previously 

healthy five-year-old girl of noncon
sanguinous French-Canadian ancestry 
who presented with intermittent epi
sodes of vomiting, malaise and anorexia 
of a few weeks duration. Diarrhea and 
jaundice ensued, leading her to seek 
medical attention. Her growth was 
along the 90th percentiles for height 
and weight, and there was no history of 
exposure to toxins, medication or to 

other icteric individuals. Her diet was 
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normally varied with no particular ex
cessive consumption of copper-con
taining foods, and tap water contained 
trace levels of copper. In view of pro
gression of jaundice and the appear
ance of ascites and lethargy she was 
transferred to our institution for further 
investigation. 

On admission two weeks later, the 
patient was noted to be markedly 
icteric and irritable, with mild dehydra
tion and normal vital signs. Abdominal 
exam revealed an enlarged, firm liver 
palpable 4 cm below the right costal 
margin, with a spleen tip and ascites. 
There were no spider angiomata, club
bing, palmar erythema nor evidence of 
venous collaterals. Neurological exam
ination aside from irritability was 
within normal limits without other 
overt signs of encephalopathy. 

Laboratory tests revealed marked 
hyperbilirubinemia, anemia and mod
erately elevated transaminase levels 
(Table 1). Liver synthetic function was 
markedly diminished, with coagu
lopathy (factor V of 30%) and hypoal
buminemia. Renal function was 
normal. Active hemolysis was evident, 
but indirect and direct Coombs tests 
were negative. Serology for hepatitis A, 
B and C, cycomegalovirus and Epstein 
Barr viruses were all negative. Ceru
loplasmin was within the normal range 
at 249 mg/L (normal 240 to 420) and 
no Kayser-Fleischer rings were seen on 
slit-lamp examination. 

Family history revealed that the pa
tient's 15-year-old brother had recently 
developed dysarthria after having had 
tremors of several months duration with 
decreasing scholastic performance. A se
rum and urinary copper level was im
mediately obtained for our patient to 
confirm the suspicion of Wilson's dis
ease; serum copper level was twice the 
upper limit of normal and 24 h urinary 
copper over 200 times normal (Table 
2). Wilson's disease was simultaneously 
confirmed in her brother - his liver 
biopsy revealed a copper content of 560 
µg/gdry weight(normal 10 to 35) - and 
he was started on D-penicillamine. 

Despite aggressive supportive ther
apy with transfusions of plasma and 
packed red blood cells, diuretics, neo
mycin and lactulose, the patient's 

Acute liver fa ilure from Wilson's disease 

TABLE 1 
Serum biochemistry and coagulation profile pre- and post live transplanta -
tion 

Post transplantation 
Normal values Da)'.1 DO)'. 15• Da)'. 50 Da)'.1 5 Day30 

AST 11 to 43 IU/L 245 190 345 33 35 
ALT Oto 25 IU/L 172 25 262 44 40 
GGT 3 to 16 IU/L 290 197 
Alkph 80 to 330 IU/L 324 157 249 
Bllirubln: 0 to 14/ 35/15 256/115 399/293 16/17 7/3 

total/direct Oto4 µmol/L 
Hemoflltratlon 11.5 to 15.5 g/dl 11.8 7.3 8.2 11 12 
Platelets 130 to 440 m/ml 281,000 392,000 94,000 221,000 369,000 
Total protein 60to 78 g/L 58 49 57 72 
Albumin 39to 50 g/L 25 22 33 45 
Urea 2.5 to 7 mmol/L 3.4 5.2 5.3 3 
Creatlnlne 40 to 130 µmol/L 57 54 49 53 
Ammonia <88 µmol/L 52 65 
Prothrombin time Patient/ control 15/11 17/11 34.6/11.9 12/11 
Partial thrombo- Patient/ control 60/30 60/30 96/21.1 32.5/29 

plastln time 

FactorV >70% 30% 17% 92 

ALT Alanine aminotransferase: Alk ph Alkaline phosphatase: AST Asparate aminotransferase: GGT 
y-glutamyl transpeptldase: PT Prothrombln time: PTT Partial thromboplostln time: ·Admission 

course deteriorated, with development 
of progressive somnolence, agitation, 
tremor and confusion, and hyperreflux
ia, anasarca with pleural effusions and 
fetor hepaticus over the course of 10 
days. Post dilution hemofiltration was 
initiated to attempt to decrease the se
rum copper load. Although little cop
per appeared to be removed with this 
manoeuvre (Table 2), hemolysis sub
sided and oral D-penicillamine was gradu
ally introduced (1.25 mg/kg/day to a 
full dose of 20 mg/kg/day) one week 
after admission when vomiting subsided. 

Although her general clinical con
dition improved, the liver failure re
mained unchanged. She was placed on 
the liver transplant waiting list and 52 
days after admission underwent a suc
cessful ABO-compatible liver trans
plant using a reduced-size adult liver. 
The resected liver weighed 878 g with 
markedly nodular bile-stained surfaces. 
Histology revealed macro- and micro
nodular cirrhosis with large septa con
taining inflammatory cells and neo
ductular proliferation. Nonstaining was 
seen in hepatocytes, Kupffer cells and 
particularly in proliferating ductules. 
Hepatic copper concentration was 948 
µg/g dry weight (normal less than 50). 
Serum and urinary copper levels re-

TABLE 2 
Copper studies 

Hospital 
dO)'. 
1 

3 

4 

5 
6t 

7t 
8 

10 

11 

32daysPT 

Serum 
copper 

concentrotion• 

45.90 

49.70 

30.00 

28.70 

29.50 

34.20 

30.30 

30.50 

34.90 

12.35 

24 h urinary 
copper 

concentration t 
112.6 

0.59 
n 12.2 to 29· <0.62t 

·µmol/L: 1µmol/24 h; 'During hemofl/tratlon: 
n Normal values: PT Post transplant 

turned to normal within a month after 
transplantation. 

DISCUSSION 
Although the basic mechanism un

derlying the excessive copper deposits 
in Wilson's disease remains to be dis
covered, there have been considerable 
advances in the diagnosis, genetics and 
therapy of this disorder in the past few 
decades. The clinical presentation of 
liver disease ranges from subclinical 
(asymptomatic elevation of transami-
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nases) to overt in approximately 40% 
of patients. The latter is characterized 
by portal hypertension, jaundice, ascites, 
spontaneous peritonitis and encephalo
pathy. This type of presentation has 
been described as not occurring prior to 
age five years (1,2). Onset with fulmi
nant liver fai lure in the pediatric age 
group, as seen in the present case, usu
ally is fatal and usually occurs in late 
childhood or early adolescence (1-4 ). 

The diagnosis of Wilson's disease in 
younger children with fulminant dis
ease is difficult, as Kayser-Fleischer 
rings are often absent, neurological dis
ease is not yet evident and ceruloplas
min levels may be normal (as seen in 
our patient). Urinary copper altering 
penicillamine challenge is possibly one 
of the most reliable diagnostic indica
tors for Wilson's disease (5). Further
more, a liver biopsy for copper level 
determination may be precluded due to 
the associated coagulopathy, and serum 
copper levels may be within the normal 
range (3,4,6). Thus the diagnosis rests 
on extremely elevated cupruria as in 
our patient with or without elevated 
serum copper (6) or by a radiocopper 
loading test ( 7). Th is latter test was not 
considered necessary in our case as fur
ther support for the probability of Wil
son's disease had been obtained with 
the diagnosis of Wilson's disease in her 
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