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Until recently, the association between Wilson disease
(WD) and hepatocellular carcinoma (HCC) has been
controversial. Early study showed that the incidence of
HCC in patients with WD was not statistically higher
than that in the general population.! Based on animal
studies and observed rare events of HCC that developed
in patients with WD, it was thought that excessive copper
might have a protective effect on hepatocarcinogenesis.**
However, newly emerging clinical and experimental data
indicate that WD is a risk factor for HCC.24?2

WD is a rare autosomal recessive metabolic disorder
with an incidence of 1:40,000.” To date, more than
20 cases of HCC have been reported in the setting of
WD.**? Nearly all these cases were identified in relatively
young patients (mean age, 40 years) with classical presen-
tations of WD: hepatic, neurologic, or ophthalmologic
manifestations, or combinations of these manifestations.
The vast majority of classic WD cases (80%) were diag-
nosed during the first decade of life, and the patients were
treated with chelating agents or died early in life before
the development of HCC, which requires an average of
18 years." %22 As a result, the previously low incidence of
HCC that was observed in this group of young patients
with classical WD may be biased.

It is well known that there is a high variability in
clinical and pathologic presentations of WD, most likely
related to the heterogeneity of the genetic abnormali-
ties."”* More than 300 distinct mutations have been
identified since the gene for WD was first reported
in 1993. The implicated gene encodes a transport-
ing P-type ATPase (ATP7B).!?*?¢ Specific mutations
may affect individual processes of copper sensing,
copper-mediated trafficking, and copper transport,
contributing to the diverse clinical manifestations of
WD.? Mutations associated with severe impairment
of copper metabolism result in grave liver disease early
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in life. Minor mutations may explain late onset of the
disease (at 50-60 years of age), atypical clinical presen-
tation (only hepatic or neurologic manifestations), and
slow progression of the disease. These atypical cases of
WD have been reported in approximately 10-15% of
patients,"?
at least 50% of patients may have either atypical pre-

and some researchers have postulated that

sentations or remain undetected for life. These patients
may have normal ceruloplasmin levels, normal copper
urine excretion, and normal liver function tests. Even
in patients with symptomatic liver disease, liver biopsies
may produce deceptively low yields for the diagnosis
of WD, as histologic abnormalities may be nonspecific
or may mimic other hepatic disorders such as acute
hepatitis or chronic active hepatitis with or without cir-
rhosis."'*?% Hence, atypical cases of hepatic WD may be
arbitrarily classified as cryptogenic hepatitis/cirrhosis,
unless a clinician diligently examines them for the pos-
sibility of WD. Patients with atypical WD are the ones
diagnosed and treated with chelating agents later in life,
and some patients may never be treated. As a result, they
are prone to neoplastic transformation resulting from
persistent direct or indirect liver injury."”?** The case
described by Dr. Reyes® and a previously reported case
are two significant examples of HCC developed under
such circumstances. In the case reported by Dr. Reyes,
HCC was detected by fine-needle aspiration biopsy in a
59-year-old man who had never been suspected of WD.
Subsequent examinations supported the diagnosis of
WD based on strong family history, histologic findings,
and laboratory results. In a previously reported case of
a 29-year-old man who underwent liver transplanta-
tion for cryptogenic cirrhosis, the diagnosis of WD was
considered only after careful histologic examination and
confirmatory quantitative liver copper analysis.’ There-
fore, the incidence of HCC in patients with atypical
WD is underestimated.

The hypothetical protective effect of copper that was
postulated in early reports has recently been refuted by
several animal and in vitro studies. In the Long-Evans-
Cinnamon rat model of human WD, a long and persis-
tently elevated hepatic copper level resulted in the devel-
opment of HCC in aged animals.” Copper chelation at
an early disease stage in these animal models showed that
neoplastic transformation of the liver could be prevented
by timely treatment.®®?" These findings suggested that
copper overload is a risk factor for HCC and that chela-
tion of copper may reduce the incidence of HCC associ-
ated with WD. The results may also explain the rarity of
HCC occurring in patients with typical WD who receive
early chelation therapy.

On the other hand, clinical and experimental evi-
dence does not necessarily indicate a causative relationship



between copper overload and HCC. The mechanism of
tumorigenesis in hepatic WD is complicated and may be
multifactorial.'®!"3 Copper overload plays a critical role
in the initial liver injury that eventually leads to chronic
inflammation and cirrhosis; however, its direct oncogenic
potential requires further investigation. It is believed that
cirrhosis as a continuous process of degeneration-regen-
eration leads to neoplastic transformation in hepatic WD
via a mechanism of tumorigenesis similar to that of other
etiologies (eg, viral, alcoholism).>!"3? Supportive evidence
comes from the fact that virtually all reported cases of
HCC associated with WD developed in the setting of

well-established cirrhosis.>*%

Prevention of HCC in patients with WD relies on
early diagnosis and early intervention to avoid persistent
liver damage. For those patients with cryptogenic cirrhosis
and HCC, atypical WD should be included as a differen-
tial diagnosis."** The treatment of HCC associated with
WD is no different from HCC treatment associated with

other etiologies; resection, transplantation, and chemoem-

bolization are among the treatments of choice.””#3334

References

1. Riordan SM, Williams R. The Wilson’s disease gene and phenotypic diversity.
J Hepatol. 2001;34:165-171.

2. Wilkinson ML, Portmann B, Williams R. Wilson’s disease and hepatocellular
carcinoma: possible protective role of copper. Gut. 1983;24:767-771.

3. Cheng WS, Govindarajan S, Redeker AG. Hepatocellular carcinoma in a case
of Wilson’s disease. Liver, 1992;12:42-45.

4. Harada M. Wilson discase and hepatocellular carcinoma. Intern Med. 2004;
43:1012-1013.

5. Xu R, Bu-Ghanim M, Fiel MI, Schiano T, Cohen E, Thung SN. Hepatocellular
carcinoma associated with an atypical presentation of Wilson’s disease. Semin Liver
Dis. 2007;27:122-127.

6. Savas N, Canan O, Ozcay F, Bilezikci B, Karakayali H, et al. Hepatocellular
carcinoma in Wilson’s disease: a rare association in childhood. Pediatr Transplant.
2006;10:639-643.

7. Ozcay F, Canan O, Bilezikci B, Torgay A, Karakayali H, Haberal M. Effect
of living donor liver transplantation on outcome of children with inherited liver
disease and hepatocellular carcinoma. Clin Transplant. 2006;20:776-782.

8. Kumagi T, Horiike N, Abe M, Kurose K, Tuchi H, et al. Small hepatocellular
carcinoma associated with Wilson’s disease. Intern Med. 2005;44:439-443.

9. Aydinli M, Harmanci O, Ersoy O, Iskit AT, Ozcebe O, et al. Two unusual
cases with Wilson’s disease: hepatoma and fulminant hepatitis treated with plasma
exchange. ] Natl Med Assoc. 2006;98:1989-1991.

10. Iwadate H, Ohira H, Suzuki T, Abe K, Yokokawa J, et al. Hepatocellular carci-
noma associated with Wilson’s disease. /ntern Med. 2004;43:1042-1045.

11. Agret E Vallet-Pichard A, Landau A, Carnot E Pol S. Late presentation of
Wilson’s disease as cirrhosis complicating hepatocellular carcinoma [in French].
Gastroenterol Clin Biol. 2003;27:130-131.

HEPATOCELLULAR CARCINOMA IN WILSON DISEASE-RELATED LIVER CIRRHOSIS

12. Walshe JM, Waldenstrom E, Sams V, Nordlinder H, Westermark K. Abdomi-
nal malignancies in patients with Wilson’s disease. Q/M. 2003;96:657-662.

13. Polio J, Enriquez RE, Chow A, Wood WM, Atterbury CE. Hepatocellular
carcinoma in Wilson’s disease. Case report and review of the literature. / Clin
Gastroenterol. 1989;11:220-224.

14. Lygren T. Hepatolenticular degeneration (Wilson’s disease) and juvenile cir-
rhosis in the same family. Lancer. 1959;1:275-276.

15. Kumagi T, Horiike N, Michitaka K, Hasebe A, Kawai K, et al. Recent
clinical features of Wilson’s disease with hepatic presentation. ] Gastroenterol.
2004;39:1165-1169.

16. Kamakura K, Kimura S, Igarashi S, Fujiwara K, Toshitsugu O. A case of
Wilson’s disease with hepatoma (author’s transl) [in Japanese]. Nippon Naika Gak-
kai Zasshi. 1975;64:232-238.

17. Buffet C, Servent L, Pelletier G, Rondot P, Etienne JP. Hepatocellular carci-
noma in Wilson’s disease [in French]. Gastroenterol Clin Biol. 1984;8:681-682.
18. Madden JW, Ironside JW, Triger DR, Bradshaw JP. An unusual case of
Wilson’s disease. Q J Med. 1985;55:63-73.

19. Guan R, Oon CJ, Wong PK, Foong WC, Wee A. Primary hepatocellular
carcinoma associated with Wilson’s disease in a young woman. Postgrad Med ].
1985;61:357-359.

20. Girard PE, Vachon A, Tommasi M, Paliard P, Rochet M, Barthe J. Hepa-
tolenticular degeneration and primary cancer of the liver. Lyon Med. 1968;219:
1395-1400.

21. Terao H, Itakura H, Nakata K. An autopsy case of hepatocellular carcinoma in
Wilson’s disease [in Japanese]. Acta Hepatol Jpn. 1982;23:439-445.

22. Imhof M, Lehmann L, Wasmer HP. Morbus Wilson end primares Leberzell-
karzinom. Munch Med Wschr. 1985;127:1001-1002.

23. Frydman M. Genetic aspects of Wilson’s disease. J Guastroenterol Hepatol.
1990;5:483-490.

24. Goldfischer S, Popper H, Sternlieb I. The significance of variations in the
distribution of copper in liver disease. Am J Pathol. 1980;99:715-730.

25. Macedo G, Maia JC, Gomes A, Amil ], Fernandes N, et al. Wilson’s disease:
challenging diagnosis, management, and liver transplantation timing. Transplant
Proc. 2000;32:2668.

26. Vrabelova S, Letocha O, Borsky M, Kozak L. Mutation analysis of the ATP7B
gene and genotype/phenotype correlation in 227 patients with Wilson disease. Mol
Genet Metab. 2005;86:277-285.

27. Schaefer M, Hopkins RG, Failla ML, Gitlin JD. Hepatocyte-specific localiza-
tion and copper-dependent trafficking of the Wilson’s disease protein in the liver.
Am ] Physiol. 1999;276(3 pt 1):G639-646.

28. Reyes C. Hepatocellular carcinoma in Wilson disease—related liver cirrhosis.
Gastroenterol Hepatol. 2008;4:435-437.

29. Masaki T, Shiratori Y, Rengifo W, Igarashi K, Matsumoto K, et al.
Hepatocellular carcinoma cell cycle: study of Long-Evans cinnamon rats.
Hepatology. 2000;32(4 pt 1):711-720.

30. Jong-Hon K, Togashi Y, Kasai H, Hosokawa M, Takeichi N. Prevention
of spontancous hepatocellular carcinoma in Long-Evans cinnamon rats with
hereditary hepatitis by the administration of D-penicillamine. Hepatology. 1993;
18:614-620.

31. Yoshii J, Yoshiji H, Kuriyama S, Tkenaka Y, Noguchi R, et al. The copper-
chelating agent, trientine, suppresses tumor development and angiogenesis in the
murine hepatocellular carcinoma cells. /nt J Cancer. 2001;94:768-773.

32. Suriawinata A, Xu R. An update on the molecular genetics of hepatocellular
carcinoma. Semin Liver Dis. 2004;24:77-88.

33. Haberal M, Moray G, Karakayali H, Arslan G, Boyacioglu S, et al. Liver
transplantation for Wilson’s cirrhosis: one center's experience. Transplant Proc.
1999;31:3160-3161.

34. Wang XH, Cheng E Zhang F, Li XC, Kong LB, et al. Living-related liver
transplantation for Wilson’s discase. Zranspl Int. 2005;18:651-656.

Gastroenterology & Hepatology Volume 4, Issue 6 June 2008 439





