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Annotations

Cleft lip-is there light at the end of the tunnel?

Cleft lip, with or without cleft palate (CLIP), is one of the
commonest serious craniofacial malformations with an inci-
dence of between one in 700 and one in 1000 live births.
There can be little doubt about the impact the birth of an
affected child has on a family. Problems with bonding and
feeding are usually overcome with appropriate support and
advice. Several operations may be needed throughout the
growing years, as well as long term follow up by a team of
specialists: plastic surgeons, orthodontists, ear, nose, and
throat surgeons, speech therapists, dentists,' and others.
Despite advances in surgical and psychological manage-
ment, there remains considerable confusion about the
genetic implications of cleft lip. Is it a 'genetic' condition?
Can parents be given an accurate risk of recurrence of this
malformation? Current research looks set to answer, at least
in part, some of these questions.

Family studies have shown that, after the birth of a child
with isolated CLIP, the average recurrence risk for a couple
with no family history of clefting is in the region of one in
25,1 the figure varying with the severity of the cleft. The
same figure applies for the child of a couple where one
partner has CL/P. This 40-fold increase in risk over the
general population suggests that some inherited element is
important in the production of a cleft lip.
The presence of a family history of CL/P significantly

increases the risk of recurrence. In this situation it is
obviously essential first to differentiate between isolated
CL/P and CL/P occurring as part of one of the many mende-
lian disorders with this as a feature. These include, for
example, the Van der Woude's syndrome (CL/P with lip
pits) and EEC syndrome (ectrodactyly-ectodermal dys-
plasia-clefting), both autosomal dominant conditions.
Many chromosomal aneuploidies (for example, trisomy

13 and trisomy 18) and a large number of other chromoso-
mal rearrangements are also associated with CL/P.2 About
10% of cases of CL/P are associated with other malforma-
tions.3 Children with the rarer types of cleft, such as oblique
facial clefts, tranverse facial clefts, clefts of the lower lip,
and median clefts of the upper lip, frequently have other
problems-the latter particularly being associated with
midline abnormalities of the brain such as agenesis of the
corpus callosum and holoprosencephaly.

In the past almost every possible mode of inheritance has
been postulated for CL/P.4 Generally, the most widely
accepted model is that of multifactorial inheritance,
whereby the trait is determined by a number of genes at
different loci interacting with various, largely unknown,
environmental factors. However, some families exist where
CL/P appears to be inherited as an autosomal dominant

trait, albeit with incomplete penetrance and variable
expression. It would seem that, in such families, a major
gene is being passed from parent to child causing cleft lip.
As it stands at present genetic counselling for CL/P is less
than satisfactory, with couples being given an empirical
recurrence risk after the birth of an affected child. If they
then go on to have another affected child their risk increases
further still as they have shown themselves to have a signifi-
cant genetic predisposition. Identification of genetic loci
that predispose to CL/P will help to distinguish these high
risk from the low risk couples before an affected child is born.

A major tool of molecular genetics is linkage analysis,
whereby potential candidate genes or genetic markers are
studied in suitable pedigrees to see if they segregate with the
condition more often than can be accounted for by chance.
A number of studies of this type have already been com-
pleted and several markers have been excluded or shown to
demonstrate weak linkage as a result.5 6 Van der Woude's
syndrome has been mapped to the long arm of chromosome
1 , and it would obviously be worth checking whether or not
this marker shows linkage in other dominant CL/P families
without lip pits.

Using genes which are likely, by their known function in
either humans or animals, to play some part in lip and palate
formation, increases the chance of success in linkage
studies. The list of such 'candidate genes' for CL/P is exten-
sive. It includes a number of growth factors such as trans-
forming growth factors cc and I (TGFut and TGFfi).8 9
These are a highly conserved group of polypeptides that
have a central role in many embryological processes.

Faced with a large number of potential candidate genes an
alternative approach to linkage analysis is an association
study. This approach compares genetic variation at a
number of gene loci in a large group of unrelated individuals
with CL/P with that of a group of matched controls. The
hypothesis is that one specific mutational event in a candi-
date gene might underlie a substantial proportion of clefting
in the white population. Such a study has recently demons-
trated a significant association between TGF(t and CL/P.8
Another approach is to use gene probes from chromoso-

mal regions which have been shown to be associated with
CL/P when disrupted. The problem with this approach is
that CL/P appears to be a relatively non-specific response to
chromosome imbalance. Certain patterns are emerging, and
the short arm of chromosome 6 would seem to be of particu-
lar interest as it has been implicated in linkage studies,6 and
in chromosomal deletions resulting in CL/P as part of the
clinical phenotype. '' It is also the localisation of the human
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homologue of a gene known to cause a cleft like abnormality
in the mouse." Similarly, two unrelated cases of CL/P with
translocation breakpoints at lOpl3 have now been descri-
bed, making this another area of potential study.'2
The identification of a major locus is unlikely to be the

end of the story. CL/P is almost certainly heterogeneous
with other modifying genes playing some part in the de-
velopment of a cleft. Also environmental factors, such as
maternal phenytoin ingestion, are known to predispose to
facial clefting, and it is possible that some continuous traits,
such as face width, play a part.

The practical implication of the present research is the
identification of individuals with a genetic predisposition to
facial clefts. Prenatal diagnosis, with a view to termination
of an affected fetus, tends not to be an issue in this condi-
tion, which is essentially amenable to surgical repair. Many
couples do currently take up the option of a detailed ultra-
sound scan at about 18 weeks of pregnancy, as a non-
invasive means of detecting the anomaly during pregnancy,
and this allows them to prepare for the birth of an affected
child.
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Adrenoleucodystrophy
There are few diseases more tragic than adrenoleucodystro-
phy (ALD). In a typical case a boy of between 5 and 9 years
of age starts to have behavioural problems, difficulty with
school work, becomes forgetful, and has problems finding
his way about. He often appears to have difficulty in seeing,
but is not obviously blind. He then starts to have further
problems with memory and language. Within weeks or
months the situation progresses so that he has some degree
of unsteadiness, becomes incoordinated, and starts to fall.
Still later on in the course of the disease his vision obviously
becomes worse, and optic atrophy may be noted. He may
become ataxic, dysarthric, and hemiparetic, and he starts to
dement clearly. Seizures, often focal, are a late feature of the
condition, but often within a year tragically the boy
becomes bedridden and death usually ensues from inter-
current infections or complications of seizures within two to
three years.

Although a number of early cases described as Schilder's
disease' (encephalitis periaxalis diffusa) may have been cases
of ALD, the first clear description of what we now know to
be ALD was by Siemerling and Creutzfeldt.2 Sometimes the
name Addison-Schilder's disease has been applied in the
past. Addison's name was added because occasionally these
boys may develop dark skin pigmentation (melanoderma)
associated with adrenal hypofunction and occasionally go
into adrenal crisis. They may present with Addison's disease
and then develop the ALD picture later on or vice versa.
Over the past 10 years we have begun to understand much
more about the nature of the disease, its pathology, and
underlying metabolic and molecular abnormalities. As yet
there is no effective treatment, although some dietary trials
are in progress.3
From a clinical point of view there are a number of

variants. The most common variant is the childhood form
described above. The condition may present in a similar
form in adolescence and progresses in much the same way,

although the whole process is slower. The condition may
also present as a slowly progressive spastic paraparesis
which is associated with adrenal dysfunction, so called
adrenomyeloneuropathy,4 here too the paraparesis may pre-
cede the Addison's disease. Occasionally an adult may pre-
sent with a dementia. Although the disease is usually prog-
ressive, some patients have phases when the illness plateaus.
Moser and Moser have given a very complete description of
clinical variants.5
The full blown disease appears to be confined to males.

There is often a family history of affected boys to suggest an
X linked pattern of inheritance. Although female carriers
are usually asymptomatic, some have clinical symptoms.6
What is typical of ALD is that there can be a great deal of
variation of clinical severity, not only between families but
within one family. One member of an extended family could
have adrenomyeloneuropathy, another Addison's disease,
and a third classical ALD.

Recently the underlying defect has been shown to be a
disorder of peroxisomal metabolism.7 Peroxisomes are sub-
cellular organelles performing a variety of functions includ-
ing peroxidation (whence the name derives), the synthesis of
plasmalogens which involves acyl CoA:dihydroxyacetone
phosphate acyltransferase (DHAPAT), degradation of bile
acids and the break down by beta oxidation of very long
chain fatty acids.8 Peroxisomal disorders have come into
prominence recently as the main cause of the Zellweger's
group of diseases in some forms of which peroxisomes are
absent.9 10 In ALD peroxisomes are present but there is a
single peroxisomal enzyme defect now thought to be
lignoceryl CoA synthetase." The biochemical findings in
ALD have now been well worked out and include a rise of
very long chain fatty acids, particularly C26:0, C24:0, but
no rise of bile acid intermediates, nor a deficiency of
DHAPAT.'2 What is even more unusual than the variation
within a family is that asymptomatic siblings of a propositus
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