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of bilirubin, though eight had had cirrhosis at the time of
surgery. In three infants no procedure was undertaken because
of advanced cirrhosis with portal hypertension and the
absence of visible bile-duct remnants. In 15 cases patent
bile ducts were identified at the portahepatis and anastomosed
directly to the jejunum, but in only four such infants was bile
drainage effective-and these were the only four in whom
bile was found in the bile-duct remnants. The King's College
Hospital group concluded that if no bile was found in the
bile-duct remnants the alternative procedure, hepatic porto-
enterostomy, should be performed; in their hands this was
effective in 13 of 29 infants. In this radical operation, first
reported by Kasai in Japan in 1959,2 the bile-duct remnants
and surrounding fibrous tissue are transected at their junction
with the liver capsule, and bile drains directly into a loop of
jejunum anastomosed to the area. Though the procedure
flouts the surgical principle of having mucosa-to-mucosa
anastomosis, these infants develop bile-stained stools in one
to 15 weeks with the serum concentration of bilirubin return-
ing to normal values one to 26 weeks after surgery.'
Such results with hepatic portoenterostomy are similar to

those reported by Altman3 and approach the 55% success
rate reported by Kasai.4 They fall well short of Kasai's
highest reported short-term success rate of 90% in patients
operated on by 60 days of age5 but then the average at referral
of cases was 10 weeks and extended up to 34 weeks. Though
five of the 12 infants operated on at King's College Hospital
after 12 weeks are currently well and have clearly benefited
from surgery, the best reported five-year survival figure of
36% (again from Japan)6 is found in those operated on by
60 days of age, falling to 16% in those operated on between
90 and 110 days and to nil with later surgery. The condition
of 84 survivors aged more than 5 years reported in a compre-
hensive review of the Japanese experience of the surgery of
biliary atresia7 is encouraging. All are engaged in normal
activities for their age and have no symptoms of hepatic
disease, although 31 have enlarged livers and 14 enlarged
spleens. With good bile drainage hepatic fibrosis regressed
and portal hypertension rarely caused symptoms.
The attitude of Japanese and North American paediatric

surgeons to the management of biliary atresia has also been
analysed in this recent report.7 A detailed study of 500
Japanese infants with biliary atresia cared for by 53 surgeons
in 22 centres was compared with the results of a questionnaire
completed by 60 of 70 paediatric surgeons in North America
and Canada with a declared interest in the condition. Japan has
developed regional centres for the treatment of biliary atresia
in which 95% of the operations would be done by one surgeon
-and it was in these centres that the best results were achieved.
In North America the overall results were less satisfactory
since, with one or two notable exceptions, such concentration
of experience had not occurred. The lessons of the Japanese
experience must surely be applicable to other parts of the
world, including Britain.

In spite of these encouraging observations major unsolved
problems remain. Postoperative cholangitis is the most feared
complication, not only because of the acute illness it causes
but also because each attack adds to the liver damage and
makes cirrhosis more likely. The cause of these attacks of
cholangitis is not entirely clear. Japanese surgeons have
introduced over 20 complex surgical techniques aimed at
minimising contact between the bowel flora and the porta
hepatis in attempts to reduce its frequency. These operations
add to the surgical morbidity and mortality of this procedure,
and have not been shown to reduce the incidence of cholan-

gitis below the 45% reported in the King's series, using a
relatively simple Roux-en-Y technique. In over half the infants
surgery still fails to achieve bile drainage and a jaundice-free
state, and over half such infants will die from cirrhosis by
2 years of age.8

Earlier consideration of the diagnosis and earlier referral
would reduce the toll from biliary atresia, but family doctors
and paediatricians should also be aware of the tremendous
emotional strain caused by the disease and its complications,
highlighted in a report from Denver, Colorado.9 A study of
24 families with affected infants showed a very high incidence
of severe marital discord and divorce, even one abandoned
child, as well as unemployment and severe financial pressures.
Families in Britain may be spared the more severe financial
pressures experienced in the United States, but clearly need
much help and support.
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Chronic fluorosis
Roholm's classic monograph' on chronic skeletal fluorosis
appeared in 1937, and little has been added to the clinical
picture since then. The initial diagnosis is usually based on the
characteristic radiographic changes: an increase in the density
of spongy and other bones. Symptoms are usually confined to
back stiffness and vague pains in the joints. Less commonly,
tendons, ligaments, and muscles may be infiltrated by mineral
deposits, and periosteal outgrowths of exostotic bone may
occur in various forms. The fluoride concentration in the blood
may be slightly raised; phosphate and, usually, calcium
concentrations remain within normal limits. When the source
of the excess fluoride is airborne the lungs may be damaged,
causing respiratory symptoms. Changes in hormonal and
enzyme systems have been described, which may be associated
with the non-specific symptoms occasionally reported-head-
ache, reduced appetite, vertigo, and nausea. Teeth may be
discoloured if excess fluoride is ingested during the period of
development ofthe enamel.

Fluorosis may be caused either by ingesting or inhaling
relatively large amounts of fluoride. Usually fluoride is rapidly
absorbed, producing a temporary rise in its concentration in
the blood: only a small amount appears in the faeces. The
raised concentration in the blood quickly subsides, since half or
more ofthe ingested fluoride is excreted in the urine, while the
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remainder is taken up by the skeleton, where the element
accumulates with age.2 Persistent ingestion of fluoride will
therefore lead inevitably to high concentrations of fluoride
in bones, usually coupled with a high output of fluoride in the
urine. A bone biopsy is excessive as a diagnostic support:
the amount of fluoride excreted in the urine is generally
regarded as a reliable index of current exposure to fluoride.3
The precise mechanism by which fluoride brings about

changes in the skeletal tissues is not known. It is not an
inevitable consequence of high concentrations of fluoride in
the bone: very large amounts may accumulate in bone with
age without any visible effect on the tissue. Hodge4 was
probably correct in suggesting that the fluoride ion is harmless
once it is trapped in the bone, where almost certainly it takes
up the site normally occupied by a hydroxyl group in the
apatitic mineral lattice. A repeatedly raised concentration of
fluoride in blood and tissue fluid is no doubt the factor directly
responsible for the development of chronic fluorosis, though
some of the fluoride absorbed at sites of active mineralisation
might temporarily be sufficiently labile to affect nearby cells.
How important is chronic fluorosis in clinical terms ? It is a

potential danger in some industrial settings such as the
production of aluminium and steel and the manufacture of
glass. Workers who handle fluoride-containing ores or regularly
use inorganic fluorides are at risk if they are subjected for
prolonged periods to atmospheric concentrations of fluoride
(in gaseous or particulate form) above 2-5 mg/m3. A urinary
concentration above 5 ppm is a danger signal.3 Outside
industry the domestic water supply often contributes the
greater proportion of the fluoride intake, and in certain parts of
the world fluorosis is endemic owing to the presence of
excessive amounts of fluoride in the drinking water. In some
regions an additional source of pollution is atmospheric dust
containing suspended particles of fluoride-containing rock.5
In temperate climates teeth seem not to be affected if fluoride
concentrations in the drinking water during enamel develop-
ment are not greatly above the 1 ppm recommended for
protection against caries.6 Fluorosis affecting bone will not be
detectable until the concentration at least exceeds 4 ppm. In
hot climates more water is consumed, and fluorosis might
develop at rather lower levels in the drinking water.
Faced with a patient with radiological and urinary evidence

of fluorosis, the first step should be to identify and remove the
source of fluoride. Fluoride concentrations in the blood and
urine should then be monitored until these fall to acceptable
levels. The rate of fluoride excretion has been increased in
patients in India by giving powdered serpentine, a metasilicate
of magnesium, by mouth.5 This substance is very little
absorbed, and the mechanism of its action is not understood.
If fluoride is reabsorbed in the kidney in the form of undis-
sociated hydrofluoric acid, as recent work suggests,6 the
enhanced excretion might have been influenced by changes in
the pH of the patient's urine. In most cases-unless the
exposure has been prolonged and the nutritional state of the
patient is poor-the prospects for an improvement in health
seem good once the source of fluoride intoxication has been
discovered and removed.5 7
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Norway's centenarian
Both the title and the name of the city of publication have
changed since the first number of what is now the journal of
the Norwegian Medical Association was published on 1
January 1881. Nevertheless, just as Kristiania is still identi-
fiably Oslo, the original Tidsskrift for Praktisk Medicin is still
recognisable in today's Tidsskrift for Den Norske Laegeforening
-a general medical journal, which fulfils the aims cited by four
Nordic editors at a recent round table discussion: credibility,
speed of publication, variety of contents, and readability.' At
the centenary celebrations held in Oslo earlier this month
speakers paid tribute not only to the way in which the Tidsskrift
has informed, commented, and entertained its readers-and
provided an open forum for the discussion of contemporary
issues-but has also surmounted the particular difficulties of
maintaining standards in a small country, where personal
relationships must inevitably make objective decisions difficult.

Only a fortnight before the first issue of the Norwegian
journal was published, the first performance of any Ibsen play
in Britain took place in London. Since then Ibsen has been
admired in both countries for his uncompromising realism, his
contribution to social debate, and his ability to make his
audience think about complex issues. That all these attributes
are present in today's Tidsskrift owes much to its current
editor. Dr Ole Harlem is a well-known figure in journalism,
both in the Nordic countries and further afield, and he has
done much to further international medical co-operation
through bodies such as the World Medical Association.
(Characteristically, at the Oslo meeting, he announced that, in
the interests of international co-operation, the Tidsskrift would
in future be following the example of other Nordic journals by
adopting the Vancouver style of citing references, despite his
strong personal preference for an older system.) We wish him
and his journal well in their next hundred years.

1 Riis P, Harlem OK, Forsse S, Kosonen T. Legeforeningstidsskriftene i
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