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Association between hepatoblastoma and
polyposis coli
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Wessex Regional Cytogenetics Unit, Salisbury, Wiltshire, and
The Children's Hospital, Ladywood, Birmingham

SUMMARY We have identified five children with hepatoblastoma who have a family history of
polyposis coli affecting the mother and maternal relatives. We believe that the familial association
of these two conditions is unlikely to have occurred by chance. Cytogenetic studies on three of the
families have shown no evidence of a chromosomal abnormality.

Hepatoblastoma is a rare tumour affecting about
1/100 000 children under the age of 15 years.1
Polyposis coli is another uncommon condition with
an estimated incidence of approximately 1/8000
births.2 We have previously reported a possible
association between hepatoblastoma and polyposis
coli.3 In the United Kingdom one case of polyposis
coli occurring in the mother of a child with hepato-
blastoma would be expected in about 1000 years.
We describe five such cases occurring during a
period of 50 years.

Patients and methods

Three of the five children were identified during a
review of the records of 113 cases of hepatoblastoma
registered with the Childhood Cancer Research
Group during the period 1962-1975. A further two
'anecdotal' cases were notified to us by clinicians

Table Details of the five children all of whom had
complete surgical resection of the hepatoblastoma
Case No Sex Year of Age at Status Cause of

diagnosis diagnosis death
(months)

I M 1975 21 Dead Intestinal
obstruction
2° to
adhesions

F 1974 7 Alive
M 1973 24 Alive
M 1963 14 Dead Acute

distension of
small bowel

M 1926 24 Dead Haemorrhage
in post-
operative
period

aware of our interest in the subject. Details of the
five children are given in the Table and the family
pedigrees are outlined in Figs. 1-5.

Histological review

Histological sections of the tumours of these five
patients have been reviewed and in all cases the
tumour was a typical hepatoblastoma, described as
well differentiated in four patients and moderately
well differentiated in the fifth. A distinct lobular
pattern was present in four of the tumours and in

1 2

I

II 1 3 4-152

III () 4

1 2 3 4 5 6 7 8 9 10

o Female a Hepatoblastoma
O Male inPolyposis coli

g Carcinoma of the
colon

Fig. 1 Pedigree of case 1-arrow indicates proband.
The child's mother has polyposis coli diagnosed at the
age of25 years. Two maternal aunts also have polyposis
coli. The maternal grandfather, great grandfather and
great uncle all died of carcinoma of the colon at
relatively young ages and are therefore presumed to
have had polyposis coli.
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three apparent encapsulation was a prominent
feature. There were, however, no specific histological
features to distinguish these tumours from cases of
hepatoblastoma with no family history of polyposis
coli.
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O Female EI Hepatoblastoma
0 Male 8 Polyposis coli

* Carcinoma of the
colon

Fig. 2 Pedigree of case 2-arrow indicates proband.
Tlhe mother of the proband has polyposis coli diagnosed
at the age of 32 years. The maternal grandfather and a

maternal uncle both had polyposis coli and died of
carcinoma of the colon aged 27 years and 31 years
respectively. A maternal great uncle died of a bowel
cancer at a relatively young age and it is presumed that
he also had polyposis coli.
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Fig. 3 Pedigree of case 3-arrow indicates proband.
His mother was diagnosed with polyposis coli at the age
of 28 years. The maternal great grandfather died of
carcinoma of the colon.

o Female * Hepatoblastoma

E Male m3 Polyposis coli

Carcinoma of the

colon

Fig. 4 Pedigree of case 4-arrow indicates proband.
This child's mother and two maternal aunts had polyposis
coli. The mother died of metastatic carcinoma of the
colon shortly after the death of her son.

Cytogenetic studies

Detailed cytogenetic analyses were carried out on
chromosomes cultured from peripheral blood
lymphocytes of the three mothers with polyposis
coli who are still alive and of the two surviving
children. High resolution banding of extended
prometaphase preparations, giving approximately
1000 bands per haploid karyotype, was done using
the method described by Herbert.4

Results

Cytogenetic analysis. The high resolution banding
studies of prometaphase chromosome preparations
in the three surviving mothers with polyposis coli
failed to show any evidence of a consistent deletion
or heteromorphism that could not be attributed to
the natural phenomenon of 'lag' in condensation of
G negative chromatin which is evident between
homologous chromosomes in extended preparations.
Similarly, no abnormality was detected in the two
surviving children with hepatoblastoma. We found
no evidence of aneuploidy in any of the patients
investigated.

Statistical analysis. The original three cases described
in this paper were found among a series of 113 cases
notified to the Childhood Cancer Research Group
for the period 1962-75. These notifications were all
derived from the National Cancer Registration
Scheme and probably represent at least 80-90% of
all cases of hepatoblastoma occurring in Britain
during that period.

Varying estimates of the incidence of polyposis
coli have been given but it is probably about 1/8000.2
Thus the frequency of mothers with polyposis coli
in our series of hepatoblastomas, 3/113, is approxi-
mately 200 times that in the general population. In
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Britain about 8 cases of hepatoblastoma occur each
year; thus if there were no real association between
hepatoblastoma and maternal polyposis coli the
type of association reported here would be expected
to occur in Britain only once every 1000 years. (If we
regard the association as relating to the parents
rather than to just the mother it is more appropriate
to make comparisons with the chance of polyposis
coli occurring in either parent-that is 1/4000. Our
findings are then that polyposis coli occurs 100 times
more frequently among the parents of children with
hepatoblastoma than among parents generally and
that such an association would be expected to occur
in Britain only once every 500 years).
The probability that any three mothers among a

group of 113 have a disease with a frequency as low
as that of polyposis coli, is about 1/2 million; the
probability that either the mother or father will be
affected in three cases is about 1/250 000. This does
not mean, however, that we can state that the
association is statistically significant at one of these
levels. It is not possible to carry out a valid statistical
test since we did not set out to analyse our data for
any specific association; in calculating a significant
level we should take into account the fact that even
if there were no real disease association with
hepatoblastoma, we might have observed any one of
a large number of possible disease associations
purely by chance. Unfortunately, there seems to be
no satisfactory way of quantifying this in the present
instance. We suggest, however, particularly in view
of the two additional 'anecdotal' cases reported here
and the fact that children whose mothers had
polyposis coli seem to have a particularly good
prognosis, that the most reasonable explanation of
our findings is that there is a true association
between hepatoblastoma and maternal polyposis coli.

Fig. 5 Pedigree of case 5-arrow
indicates proband. The child's mother
and brother had polyposis coli: both died
from carcinoma of the colon. Four of
the mother's 10 siblings were also
affected with polyposis coli. The brother
had a cyst on his thigh and abnormal
dentition, probable manifestations of
Gardner's syndrome.

Discussion
Hepatoblastoma has been reported in association
with hemihypertrophy, Wilms' tumour,5 the Wiede-
mann-Beckwith syndrome,6 and the fetal alcohol
syndrome.7 There have also been occasional reports
of sibship aggregations of hepatoblastoma.8 There
have been two previous reports of intestinal poly-
posis in maternal relatives of children with hepato-
blastoma.9 10 One of these reports9 almost certainly
referred to the patient in case 5. In addition, in an
epidemiological study of 356 cases of primary
carcinoma of the liver in childhood,11 neoplasia was
reported among the parents of three cases; breast
cancer in two mothers, and intestinal polyposis in
one father.

Various conditions are known to occur in associa-
tion with polyposis coli. In 1962 Gardner12 described
a group of polyposis coli patients with a cluster of
benign extra colonic manifestations including
osteomas of the cranium and mandible with over-
lying fibromata, abnormal dentition, sebaceous or
epidermoid cysts on the back, and, occasionally,
mesenteric fibromatosis. Other extracolonic neo-
plasms that have been described in patients with
Gardner's syndrome include periampullary cancer,13
bile duct cancer,14 gastric and duodenal polyposis,15
papillary thyroid cancer,16 and desmoid tumours.17
In 1981, Weinbergerl8 reported the case of a 20 year
old woman with polyposis coli who had a past
history of an hepatocellular carcinoma which had
been successfully resected at the age of 3i years. In
the same year, Greenberg et al.19 described acute
myelocytic leukaemia occurring as a second malig-
nancy in two brothers with polyposis coli and
carcinoma ofthe colon.
During the past decade some cases of retinoblas-

toma and Wilms' tumour, two other embryonal
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tumours of childhood, have been found to be
associated with specific chromosomal deletions.
Gardner has reported a consistent heteromorphism
of chromosome no 2 (2q 21-3) in 17 patients with
multiple adenomas of the colorectum.20 Therefore,
in our initial report of the association between
hepatoblastoma and polyposis coli,3 we considered
it possible that a chromosomal abnormality, such
as a deletion, might be found in some patients with
hepatoblastoma, particularly in those children who
had a family history of polyposis coli. As yet, how-
ever, we have not succeeded in identifying any
structural chromosomal abnormality in the three
families that have been studied.

All five of the children had well or moderately
well differentiated tumours; which were completely
resectable. Three of the five children are considered
to have died from complications of surgery rather
than recurrent hepatoblastoma. As polyposis coli is
inherited as an autosomal dominant condition, the
two surviving children with hepatoblastoma have a
1/2 chance of developing polyposis coli and will
need to be screened regularly.

In summary, the present report describes five
children with hepatoblastoma all of whom have a
history of polyposis coli affecting the mother. In four
of the children, one or more of the maternal relatives is
also known to have had polyposis coli. One of the five
children, case 5, is believed to have been included in
a previous report describing the outcome of children
with hepatic tumours.9 The additional four cases
thus brings the number of reported cases of hepato-
blastoma occurring in children with a family history
ofpolyposis coli to a total of 7. For reasons explained
above, we consider that the association of these two
conditions is unlikely to have occurred by chance.
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