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Clinical and molecular cytogenetic (FISH)
diagnosis of Williams syndrome

C M Brewer, N Morrison, J L Tolmie

Abstract
Sixteen children and adolescents with a
firm clinical diagnosis of Williams syn-
drome were investigated with the chromo-
some fluorescence in situ hybridisation
(FISH) technique employing the elastin
gene probe. In each case there was a
fluorescent signal on one chromosome 7
homologue only, indicating elastin gene
deletion. No deletion was demonstrated in
another child in whom an earlier diagnosis
ofWilliams syndrome was judged doubtfiu
at review. Firm clinical diagnosis corre-
lates with elastin gene deletion in 16/16
cases of Williams syndrome and detection
ofsuch hemizygosity by FISH constitutes a
useful confirnatory diagnostic test.
(Arch Dis Child 1996; 74: 59-61)
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gene deletion in a group of patients with a
firm clinical diagnosis of Williams syndrome
in the west of Scotland.

Patients and methods
Seventeen patients believed to have Williams
syndrome, whose families were referred to the
West of Scotland Genetics Service during a 15
year period, were recalled and reviewed. There
were six girls and 11 boys with a mean age at
review of 7 years (range 18 months-20 years).
The mean age at diagnosis was 2 years 9
months (range 4 months-7 years). Clinical
features are tabulated and there was agreement
with the original clinical diagnosis in all but
one case.
For fluorescence in situ hybridisation

(FISH) studies, lymphocytes were cultured
using standard methods before hybridisation
with the elastin gene probe (Oncor) performed
according to manufacturer's instructions.
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Williams syndrome comprises supravalvular
aortic stenosis, intellectual disability, and
mild but characteristic facial dysmorphism
(fig 1).1-4 A similar facial appearance is pre-
sent in idiopathic infantile hypercalcaemia5 6
and it is now generally recognised that these
conditions are the same,7 with neither cardiac
defect nor hypercalcaemia present in every
case. Variable clinical expression means that
diagnosis may be difficult or delayed, the
average age at diagnosis in one series being
6-4 years.4 A microdeletion involving the
elastin gene at chromosome 7ql 1.23 in
Williams syndrome has been reported8 and
recent work has demonstrated that elastin
gene deletion occurs in the majority of
affected individuals.9-1' In this study, we
sought to determine the frequency of elastin

Results
Conventional cytogenetic studies (Giemsa
banding) were normal except in case 12 who
had a small, de novo marker chromosome,
shown by chromosome painting studies to be

Main features present in 16 definite cases of Williams syndrome. Children with elastin gene
deletion in aUl cells examined are compared with those in which a weak second hybridisation
signal was detected in a minority of cells. A child in whom an earlier diagnosis of Williams
syndrome was considered improbable at review does not have elastin gene deletion

Elastin gene deletion

Present (n= 16) Absent (n=1)

Weak second signal in Diagnosis of Williams
AU cells minority of ceUls syndromejudged

Clinicalfeatures (n= 12) (n=4) unlikely at review

Cardiac defect (SVAS or PS*) 9 2 0
Cardiac munnur, normal
echocardiogram 2 2 0

Documented hypercalcaemia 4 2 0
Typical facial features 12 3 1
Developmental delay 12 3 1
Hernia 4 2 0
Stabismus 4 2 0
Failure to thrive 8 1 1

*SVAS=supravalvular aortic stenosis; PS=pulmonary stenosis.

Figure I Case S has typicalfacial appearance of
Williams syndrome with temporal narwing, full cheeks,
periorbital puffiness, long philtrum, up-turned nose, thick
lower lip, and strabismus.
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Figure 2 Metaphase spreads after FISH with elastin gene probe showing (A) one normal
hybridisation signal with weaker signal on the other chromosome 7 homologue (arrowed) in
a child with Williams syndrome, (B) two normal signals. The signals appear as double
images because there is hybridisation to each of the two sister chromatids. The signal at
7q36 results from cohybridisation to chromosome 7 control probe D7S427.

derived from chromosome 6. In 16 cases
hybridisation signals were detected on only one
chromosome 7 homologue, indicating deletion
of the elastin gene. However, in four of these
cases, although there was unambiguous
deletion of the elastin gene in the majority of
cells, a weak second hybridisation signal was
seen in 2/15, 2/19, 1/11, and 2/22 cells
examined, respectively (fig 2). The quality of
these signals was clearly different from that of
controls and of normal homologues. It is
perhaps notable that three of these four
children had milder clinical features than the
rest of the group. Case 4 has normal growth
and development at 18 months of age despite
typical facies, supravalvular aortic stenosis, and
hypercalcaemia. Case 8 has only mild intel-
lectual impairment but typical facies and a
cardiac defect. Case 13 has moderate intellec-
tual impairment, strabismus, inguinal hernias,
and hypercalcaemia but a normal echocardio-
gram and a less characteristic facial appearance
(fig 3). Case 14 has dysplastic renal disease
which was detected prenatally. Williams syn-
drome was diagnosed at the age of 4 years as a
result of his characteristic facial appearance
and developmental delay; however, he has
neither hypercalcaemia nor a heart defect.
One child (case 15, fig 4) was thought to

have Williams syndrome at the age of 6
months because of his facial features, hypo-
tonia, and feeding difficulties. An echocardio-
gram was normal and serum calcium was not
raised. At 18 months he had moderate
developmental delay, but his appearance had
changed and the diagnosis was considered
improbable. He does not have elastin gene
deletion.

Discussion
Diagnosis of Williams syndrome relies upon
recognition of characteristic clinical findings
but variable expression of the phenotype
often makes evaluation difficult. In particular,
cardiac defects are not always present, the
facial signs may be subtle, especially in young
children, and hypercalcaemia may be absent.
Previous attempts to provide more objective
methods to assist diagnosis have included

Figure 3 Case 13 has some atypicalfacialfeatures of
Williams syndrome: long, narrow face and prominent ears.
He has deletion of one elastin gene in 10/11 cells, but a
weak second hybridisation signal in 1/11 cells.

numerical taxonomy, weighted assessment of
50 features such as stellate irides, hernias, and
hoarse voice12 and radiological analysis of the
metacarpophalangeal pattern.13 These tech-
niques are often difficult to use in practice and
have inherent drawbacks including incomplete
sensitivity and specificity.

Genetic linkage evidence of elastin gene
involvement in isolated supravalvular aortic
stenosis14 led to the proposal that the variable
phenotype of Williams syndrome is caused by
a submicroscopic chromosome aberration
that deletes the elastin gene as well as
unknown neighbouring genes.8 In the light of
this suggestion, our novel and unexpected
finding in four of the cases of a weak second
signal in fewer than 10%/o of cells examined is
notable. Two of these four cases (4 and 8)
have less marked neurodevelopmental prob-
lems, and two (13 and 14) have normal
echocardiograms despite cardiac murmurs.
Case 13 has a less typical facial appearance
than the other children. Interestingly, three of
the four cases have normal growth. One has
renal dysplasia. Variability of the Williams
syndrome phenotype may thus correlate with
the extent of the molecular cytogenetic dele-
tion. Variation in the size of deletions has
been demonstrated using microsatellite DNA
markers and polymerase chain reaction tech-
niques, I I but correlations with clinical
features have yet to be made. Recent studies
have indicated prevalences of elastin gene
deletion in Williams syndrome ranging from
75%/o to 100l/o.911 15-19 This variation may
reflect differences in diagnostic criteria as well
as the subjective and sometimes incorrect
appreciation of the facial and neurodevelop-
mental phenotype (as we discovered in case
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Figure 4 (A) Case 15 displayed facial features of Williams syndrome at age 6 months but by 18 months (B) his
appearance had changed and the diagnosis was laterjudged improbable. He does not have elastin gene deletion.

15). However, four cases with no deletions
were found in a recent study of 44 individuals
with typical features9 and in another series
four out of 114 cases of 'classic' Williams syn-
drome did not have deletions. 10 Conversely, a
much lower frequency of elastin gene hemizy-
gosity was seen in individuals where the diag-
nosis of Williams syndrome was uncertain.
Absence of elastin gene deletion in typically
affected individuals implies that the classic
phenotype can rarely arise by alternative
genetic mechanisms.
The chromosome 7 microdeletion arises in

most cases presumably through fresh muta-
tion,'5 18 19 allowing parents to be reassured
of the low recurrence risk for siblings.
Nevertheless, four families in which vertical
transmission of Williams syndrome occurred
have been reported, and diagnosis of an
affected parent was made only after recogni-
tion of the condition in the child.202' Such
reports of autosomal dominant inheritance are
rare, probably because the great majority of
adults with Williams syndrome do not live
independently in the community and therefore
they are unlikely to reproduce.4 The 1:2 risk of
recurrence in offspring of affected individuals
clearly has implications for young people with
Williams syndrome and for their families and
professionals involved in their care.

In this investigation, we demonstrated excel-
lent agreement between firm clinical diagnosis
ofWilliams syndrome and elastin gene hemizy-
gosity and therefore we suggest that the FISH
technique to detect elastin gene deletion is
adopted as a confirmatory diagnostic test
against which the spectrum of clinical features
associated with Williams syndrome might be
established. If no elastin gene abnormality
is detected, careful clinical re-evaluation is
necessary, and a diagnosis of Williams syn-
drome is unlikely in all but a small number of
individuals with classical features.

We thank DrW Doig and Dr A Houston for referral of patients;
Mr J Colgan for lymphocyte cultures; and Dr E Boyd and Mr
M Mohaddes for assistance with illustrations of FISH results.
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