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Congenital atresia of the extrahepatic biliary
system has seldom been described in more than one
member of a family. This note records the condi-
tion in two brothers.

Case Reports
The unequivocal diagnosis was made in both brothers

at operation and therefore details of the special investiga-
tions are not given. The results of these were, however,
similar to those frequently described for sporadic cases
of the same condition.
Case 1. The elder of two sibs, this boy was born on

May 21, 1965 to unrelated healthy parents aged 29
(mother) and 30 years (father). Birthweight was 2820 g.;
delivery was by forceps. His mother had 'influenza'
between the fifth and sixth months of the pregnancy
which had been otherwise normal. There was no pre-
vious foetal loss. Four generations of the family, com-
prising, in addition to the parents, 19 second degree
relatives and 69 more distant kin, were reviewed without
uncovering any significant findings.

Jaundice, which rapidly deepened, was present at birth.
Laparotomy at 6 weeks showed the liver to be enlarged,
smooth, and tense, with thin fibrous cords representing
the hepatic, the common bile, and the cystic ducts which
were all completely free of bile. The gall-bladder was
small and collapsed though the lumen contained some
thick green bile. A diagnosis of extrahepatic biliary
atresia was made and a cholecystgastroenterostomy was
successfully performed.
The patient was readmitted at 9 months with a res-

piratory infection, deep jaundice, and colourless faeces:
despite antibiotic therapy he died 10 days later. Ne-
cropsy was not performed.
Case 2. The second boy in the sibship, bom June 22,

1967, weighed 2876 g. at birth which followed an un-
eventful pregnancy and normal delivery. He was jaun-
diced, had colourless faeces, and his abdomen was
distended by an enlarged liver. Laparotomy at 5 weeks
showed a rudimentary cystic duct and a small lax gall-
bladder containing 2 ml. of bile-stained viscous fluid.
Other parts of the portal duct system were not identified.
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A diagnosis of extrahepatic biliary atresia was made and
a cholecystgastroenterostomy performed. Liver biopsy
(Dr. J. E. Morrison) showed a picture consistent with
the anatomical diagnosis.
The patient has been reviewed periodically. Three

months after operation the conjuntiva were almost pig-
ment-free and the faeces well pigmented, but the liver
was still enlarged; by the sixth post-operative month the
jaundice had completely cleared and the child was thriv-
ing; and when last seen on May 7, 1968, 9 months after
operation, the improvement had been fully maintained.

Discussion

Congenital extrahepatic biliary atresia is a rare
abnormality with an incidence estimated as about
1 per 25,000 live births (Danks and Bodian, 1963).
The cause is unknown and conventional 'heredi-
tary' (e.g. McKusick, 1966) and 'environmental'
(e.g. Gubern-Salisachs, 1968) factors have been in-
criminated. Family aggregation of affected indi-
viduals has been described (see below) but a formal
genetic hypothesis has not found general acceptance
mainly because such aggregation is seemingly rare,
e.g. Danks and Bodian (1963) in their large series
found the 90 sibs, 278 aunts and uncles, and 410
first cousins of 47 propositi to be free of the disease.

In the present instance a population ascertain-
ment, adequate for segregation analysis, was not
possible; nevertheless, we considered it worth while
collecting familial cases from the literature since
their study may help elucidate causes or at least
allow, for counselling in multi-case sibships, em-
pirical estimates of risk (of having further affected
children) to be made. For convenience we have
termed individuals 'unequivocally affected' if the
lesion is documented at operation or necropsy,
'possibly affected' if death with jaundice is recorded
at birth or early infancy but no information on the
portal duct system is available, and 'unaffected' if
the individual is so reported. With only one excep-
tion-a maternal uncle of two unequivocally affected
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TABLE
EFFECTIVE SIBSHIP DATA

Number (and sex) of Sipship Members*
Source

Unequivocally Possibly UnaffectedAffected Affected

A: More than one unequivocally affected member
Gould (1855) 2 (M,F) 0 4 (M, 3?)
Binz (1866) 2 (M,M) Not known Not known
Sweet (1932) 3 (M,M,F) 0 1 (F)
Hopkins (1941) 3 (M,F, ?) 0 2 (F,F)
Whitten and Adie

(1952) 2 (M,M) Not known Not known
Rumler (1961) 2 (M,F) 1 (F) 1 (M)
Krauss (1964) 2 (M,M) 0 3 (M,M,F)
Van Haesebrouck

(1965) 2 (M,M) 1 (F) 0
Present article 2 (M,M) 0 0

B: One unequivocally affected, with one or more possibly affected
members

West (1865) 1 2 2
West (1865) 1 3 Not known
Glaister (1879) 1 (M) 5 (4F,M) 2
Thomas (1891) 1 4 Not known
Dunbar (1901) 1 6 4
Gordon (1922) 1 (F) 1 1
Donovan (1937) 1 (F) 2 0
Gubern-Salisachs

(1968) 1 (M) 1 Not known

* Excluding foetal losses.

sibs (Rumler, 1961)-familial cases occurred only
in the sibships which contain the propositi.
On the above definitions, 17 families containing

(A) more than one unequivocally affected member
(9 families-Table A), or (B) one unequivocally
affected member having one or more possibly
affected sibs (8 families-Table B), have been
collected. Apart from heredity no consistent
aetiological factor is apparent from the descriptions,
and social and biological parameters are unremark-
able. Formal segregation analysis is inappropriate
to this class of data, but one cannot reject the hy-
pothesis that in these families the trait is recessive
and manifests the action of a single autosomal gene
in homozygous form: since parental consangu-
inity is only once documented (Gould, 1855), this
'gene' (on the hypothesis) may not be excessively
rare. However, unlike sibships with single af-
fected subjects (Danks and Bodian, 1963), affected
males (15) greatly outnumber affected females (4)
in the sibships in Table A and in five such families
only males are unequivocally affected. Sex-linked
inheritance in these latter families is possible but can-
not be established, because only the present authors
give adequate details of the distaff side, and in their
family none of the 6 males 'at risk' was affected.
Further qualification of the hypothesis and alterna-
tive, more complex, explanations may be formulated,
but the sparse data make their discussion unpro-
fitable. In view of the rarity of familial cases,

clarification of any role for heredity is unlikely until
some survivors procreate and segregation patterns
among their descendants are examined.
Without postulating any specific mechanism of

inheritance and acknowledging the possible aetio-
logical heterogeneity of the cases reviewed and the
biases inherent in this type of ascertainment a (very)
approximate estimate of risk of a child being
affected, if the sibship already contains two affected
individuals, may be calculated empirically (using
the pooled data from Table A and omitting possibly
affected individuals) as 20°'-2 affected and 11 non-
affected sibs. (This estimate would be substantially
increased if possible cases be reckoned as unequivo-
cal and all sibships in Table A and B considered.)
A similar calculation for families with only one
affected child cannot be made; on the experience of
Danks and Bodian (1963), however, the 'risk' is not
great (none affected among 90 sibs of 47 propositi),
though it presumably exceeds the population esti-
mate of 1 per 25,000 live-births. The practical
importance of such estimates in counselling is
clear.

Summary

Two brothers with unequivocal congenital atresia
of the extrahepatic biliary system are described.
Empiric estimates on pooled data from the literature
suggest that in sibships with two affected individuals
the probability of a subsequent child being also
affected is unlikely to be less than 20%, which com-
pares with an estimate of total population incidence
of perhaps 1 in 25,000 live-births.
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Addendum
Since this paper was submitted, a female sib has been

born on April 24, 1969. She shows no jaundice or ab-
normality.
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