
will continue to struggle to care for their patients in the face of
a degree of adversity that will tend to defeat themn.
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Liver function tests

With all their imperfections the standard tests
are still widely used

The liver's functions include carbohydrate, lipid, and protein
metabolism; the production of bile acids; the detoxification
and excretion of lipid soluble compounds; and storage. All
these functions may be investigated-though few are tested in
clinical practice.1 Most clinical biochemistry laboratories
offer packages of liver function tests that include measure-
ment ofserum bilirubin concentrations and alkaline phospha-
tase and aminotransferase activities. Serum albumin concen-
trations will often be included, and further discretionary tests
such as measurement of y-glutamyltranspeptidase activity
and direct serum bilirubin concentrations and urine analysis
are usually available.

Strictly speaking, the term liver function test is inaccurate
as enzyme activities reflect dysfunction and are not specific
to the liver, while bilirubin and protein concentrations are
affected by factors such as haemolysis and nutritional state.
The results of other biochemical tests- for example, mea-
surement of plasma ammonia and a-fetoprotein concentra-
tions-may sometimes be of value, though they are not tests
of general liver function. More elaborate investigational
techniques have been introduced, including endoscopic
cholangiography, ultrasonography, and computed tomog-
raphy. With the availability of these and of liver biopsy,
measurement of clotting factors, immunological investiga-
tions, and investigation of markers of hepatitis, are some liver
function tests outmoded? Should newer dynamic tests that
come closer to assessing specific hepatic functions replace the
standard tests?

Liver function tests are used to identify patients with liver
disease; in the differential diagnosis of jaundice; to monitor
the severity, course, and response to treatment of disease; and
to detect hepatotoxicity caused by drugs. The sensitivity
(positive results in patients with disease2) of liver function
tests has been found to be 59-90%, depending on the
histological abnormality, when liver biopsy and biochemical
investigations have been studied.34 Specificity (negative
results in patients free of disease) is not a useful concept in this
setting as the reference ranges for the tests are based on 95%
confidence intervals and 2 5% of healthy people will have an
abnormality of each test. Serum enzyme activities are also
increased in other disease states-for example, alkaline

phosphatase in bone disease and aspartate aminotransferase
after myocardial infarction. The specificity of the tests may be
improved by measuring more hepatospecific enzymes such as
alanine aminotransferase, using additional tests such as
isoenzyme determinations, and interpreting investigations in
the light of clinical history and physical examination. The
standard technique for establishing whether liver disease is
present is histological examination of a liver biopsy specimen,
though even this is not perfect as sampling errors may occur5
and interpretation may vary.6 Ethical considerations preclude
an accurate assessment of specificity in unselected people.
The frequency of abnormal results, however, may be cal-
culated in selected groups in which liver biopsy specimens are
normal. Thus Galambos and Wills found that the specificity
of liver function tests was 11-74% for mild and 19-84% for
more definite abnormalities.3 The predictive value of positive
results (the percentage of positive results that are true positive
results) varied from 56% to 88% when mildly abnormal,
although a threefold rise in alanine aminotransferase activity
had a predictive value of95%; the predictive value of negative
results was 87-97%.' Utility has been defined by Hofmann as
the extent to which results cause a meaningful change in
management.7 The results of liver function tests have a low
utility in identifying patients with treatable disease (18%4),
although this figure may change with therapeutic advances
and it does not include negative management decisions such
as avoiding particular drugs.

If conventional liver function tests are unsatisfactory what
alternatives are there? Dynamic tests such as galactose
clearance, and bromosulphthalein and indocyanine green
excretion have been available for many years, but they are not
widely used. Serum bile acid concentrations depend partly on
intestinal function and seem to be less sensitive than originally
suggested, even if measured two hours after meals.' They
may, however, be better than conventional tests in patients
with chronic liver diseases such as cirrhosis8 and may be more
useful in predicting the severity of histological abnormality in
patients with chronic hepatitis.9 The '3C-aminopyrine de-
methylation breath test quantitatively assesses hepatic micro-
somal metabolism and has been found to be more specific
(84%) and equally sensitive (86%) to measuring serum bile
acid concentrations when differentiating patients with
chronic active hepatitis with bridging or cirrhosis from those
with mild chronic active or chronic persistent hepatitis.9
Caffeine excretion assessed by breath 14CO2 excretion or by
plasma clearance after injection of 3-methyl-'4C caffeine, also
is a measure of microsomal activity, and encouragingly
accurate results have been reported in patients with
cirrhosis.'0 More data on these dynamic tests are needed,
although the difficulties will remain that they require a greater
investment of time than standard liver function tests and that
the analytical methods are less straightforward. They may
prove to be valuable research techniques."

Alternative measurements in serum have been described,
which show promise. Measurements of glutathione S-
transferase seem to be more sensitive and organ specific than
other enzymes in assessing of hepatocellular damage,'2 13 and
quantification of conjugated bilirubins may provide more
specific information on hepatic bilirubin metabolism. 14 Other
investigations that may find wider application include
measurement of desialylated transferrin concentration and
mitochondrial aspartate aminotransferase activity in patients
who abuse alcohol,'5 16 and procollagen III peptide and M2
autoantigen concentrations in patients with primary biliary
cirrhosis.'7 18
The value of these tests must be confirmed and assay

methods improved if they are to find general application.
Until then, existing liver function tests-with all their
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imperfections-will continue to be widely used, though it will
be interesting to see whether moves towards discretionary
rather than profiling analysers and the introduction of clinical
budgeting will affect the patterns of requests made by
clinicians.
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Is antenatal selection for spina
bifida possible?

Not until we have a reliable anatomical
indicator in the midtrimester

About 20 years ago the management of newborn babies with
open spina bifida changed from routine operative treatment of
all infants to a policy of selective surgery for only those whom
it was predicted would benefit. Selection was based on specific
adverse criteria, formulated by Lorber, known to result in
death or severe and irremediable handicap, even when
surgery was performed.' Although not universally accepted,
such a selection policy has been widely practised. Concur-
rently, however, the number of babies born with spina bifida
has diminished, largely because ofprenatal diagnosis followed
by termination ofpregnancy. Hunt has recently speculated on
the possibility of a prenatal selection policy, similar to the
policy practised at birth.2 Is it possible to distinguish in the
midtrimester between those babies likely to have minimal or
no handicap and those who will become severely disabled?

The' benefit of a selection policy emerges from Hunt's
review of the outcomes, at 16-20 years, for 117 consecutive
children born with open spina bifida.2 Their lesions would

have been associated in utero with a raised cc fetoprotein
concentration. Had they been conceived only a few years later
their condition would probably have been diagnosed pre-
natally, termination of pregnancy offered, and, for those who
did not undergo termination, selective surgery practised at
birth. As it was, all of the infants were treated at birth with
closure of their back lesions within 48 hours. As expected, the
outcome has been grim for most: 25 did not survive their first
year, and 48 were dead before their 16th birthday. Of the 69
who survived to theage of16,6f0hadhad a shunt inserted for
hydrocephalus and two became blind because ofshiiuit
dysfunction; 22 were mentally retarded; 12 needed continued
anticonvulsant treatment; 52 were incontinent; 35 were
dependent on wheelchairs; and 33 needed lifelong care.
Nevertheless, eight young people- 12% of the survivors and
7% of the total cohort-had little or no disability. One young
man who had a shunt inserted at the age of 7 months has an
intelligence quotient of 138 and has represented his county at
tennis.

If the 7% of infants who will live reasonable lives are to be
identified in utero then what is needed is the presence in the
midtrimester of reliable predictive indicators of the long term
outcome that can be visualised by ultrasonography. Prenatal
diagnosis of spina bifida was first achieved by a fetoprotein
assay, which was an indiscriminate tool. Now, however,
diagnosis is by ultrasonography, performed universally in
antenatal care in Britain, and capable of identifying each
individual fetal vertebra and locating the precise site of a
spinal lesion-although what is actually observed is influ-
enced by such factors as maternal obesity and fetal mobility
and position. Despite the potential for precision, however,
diagnosis based on the findings on ultrasonography tends to
be used indiscriminately, termination being offered whenever
a spinal lesion is seen.
Some of Lorber's adverse criteria-lesions at the thoraco-

lumbar vertebral levels and kyphosis of the spine-could be
visualised by ultrasonography in the midtrimester, so that the
most severely affected fetuses could be identified. Hydro-
cephalus too is usually easily diagnosable; indeed, it often
alerts the sonographer to the presence of spina bifida. After
birth 90% of infants with open spina bifida need shunts
inserted, but hydrocephalus is not a reliable prognostic
indicator, for some infants will have unpredictable complica-
tions and become blind, epileptic, or mentally retarded, while
others will have no secondary consequences.

Scanning may also identify those fetuses with "low" spinal
lesions, say at L3 and below, but such lesions do not
necessarily indicate a mild course. In one study 35 (24%) of
146 such patients died; 64 of the survivors with low lesions
had long term follow up; 19% were mentally retarded, 53%
went to special schools, 93% had a urinary appliance, and,
although all were mobile, 56% needed splints.3 In fact the
extent of handicap that a person with spina bifida experiences
is determined not by the site of the lesion but almost entirely
by the neurological deficit.
Hunt et al found that at birth the best predictor of

neurological deficit was the sensory level.4 This is determined
by response to a pinprick and is the first demonstration of
normal sensation above the area of anaesthesia. It does not
correspond to either the radiological level or the cutaneous
extent ofthe lesions. The eight patients in Hunt's recent study
who ended up with minimal handicap had bony lesions in the
thoracic spine (one patient), lumbar spine (two patients), and
lumbosacral spine (five patients).1 Conversely, three others
with lumbosacral bony lesions were among the most gravely
handicapped. But the first group had almost full sensation at
birth, while in the second the sensory level was at T 10 or LI.
The sensory level correlates with eventual function in terms of
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