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What is Williams Syndrome?

Williams syndrome is a genetic condition that is present at birth and can affect anyone. It is
characterized by medical problems, including cardiovascular disease, developmental delays,
and learning disabilities. These occur side by side with striking verbal abilities, highly social
personalities and an affinity for music.

WS affects 1 in 10,000 people worldwide — an estimated 20,000 to 30,000 people in the United
States. It is known to occur equally in both males and females and in every culture.

Unlike disorders that can make connecting with your child difficult, children with WS tend to be
social, friendly and endearing. Parents often say the joy and perspective a child with WS brings
into their lives had been unimaginable.

But there are major struggles as well. Many babies have life-threatening cardiovascular
problems. Children with WS need costly and ongoing medical care, and early interventions
(such as speech or occupational therapy) that may not be covered by insurance or state
funding. As they grow, they struggle with things like spatial relations, numbers and abstract
reasoning, which can make daily tasks a challenge. And as adults, most people with WS need
supportive housing to live to their fullest potential. Many adults with WS contribute to their
communities as volunteers or paid employees, for example working at senior homes and
libraries or as store greeters or veterinary aides.

Just as important are opportunities for social interaction. As people with WS mature — beyond
the structure of school and family activities — they often experience intense isolation which can
lead to depression. They are extremely sociable and experience the normal need to connect
with others; however people with Williams syndrome often don’t process nuanced social cues
and this makes it difficult to form lasting relationships.
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Common features of Williams syndrome

Characteristic facial appearance

Most young children with Williams syndrome are described as having similar facial features.
Although they retain family resemblance, they also look like each other due to several similar
facial characteristics.

Heart and blood vessel problems

Seventy-five percent of individuals with Williams syndrome have mild to severe cardiovascular
disease. Typically, there is narrowing in the aorta or pulmonary vessels called stenosis. Many
individuals with stenosis will require cardiovascular procedures during their lifetime.

Overly friendly (excessively social) personality

Individuals with Williams syndrome have a very endearing personality. They have a unique
strength in their expressive language skills, and are extremely polite. They are typically unafraid
of strangers and show a greater interest in contact with adults than with their peers.

Developmental delay, learning disabilities and attention deficit disorder

Most people with Williams syndrome have mild to severe learning disabilities and cognitive
challenges. Young children with Williams syndrome often experience developmental delays.
Milestones such as walking, talking and toilet training are often achieved somewhat later than
is considered normal. Distractibility is a common problem in mid-childhood.

Older children and adults with Williams syndrome often demonstrate intellectual "strengths
and weaknesses." There are some intellectual areas (such as speech, long term memory, and
social skills) in which performance is quite strong, while other intellectual areas (such as fine
motor and spatial relations) show significant weakness.

Affinity or passion for music

A large percentage of individuals with Williams syndrome show a distinct love for, and emotional
connection to music. In some cases, there is a musicality and eventual talent for music that is far
greater than would be expected based on general functioning levels. When children are young music
therapy can be very effective to help overcome developmental delays.

Other characteristics common to Williams syndrome are:

Hypercalcemia (elevated blood calcium Kidney abnormalities

levels) Hernias

Low birth-weight / slow weight gain Hyperacusis (sensitive hearing)
Feeding problems Musculoskeletal problems

Dental abnormalities
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Who is the WSA

The Williams Syndrome Association (WSA) was formed in 1982 by, and for, families of
individuals with Williams syndrome.

The WSA is the most comprehensive resource for people and families living with Williams
syndrome as well as doctors, researchers and educators. The WSA provides resources, support
and the latest medical information to help your child today and throughout his/her life.

If a child exhibits the following characteristics, he or she may have WS.

e Medical — Heart or blood vessel problems (narrowing in aorta or pulmonary arteries),
hypercalcemia (elevated blood calcium levels), low birth weight/slow weight gain, colic
during infancy, kidney abnormalities, musculoskeletal problems (low muscle tone/joint
laxity, joint stiffness) and feeding problems.

e Physical — Characteristic facial appearances that in young children include a small
upturned nose, wide mouth, full lips, small chin and puffiness around the eyes.

e Personality — Overly friendly, excessively social personality and relatively strong
expressive language skills.

¢ Developmental — Developmental delays, learning disabilities, attention deficit
hyperactivity disorder.

The WSA provides the resources and referrals that families need, and a strong and supportive
community with which to connect throughout that child’s life.

We create a roadmap to help families navigate challenges — providing answers to common
guestions, a step-by-step guide, information about WS clinics across the country and best
practices for age-appropriate interventions.

Active involvement with the WSA community can provide vital, day-to-day support. The WSA is
run primarily by volunteers. We are parents, grandparents, relatives and legal guardians of
people with Williams syndrome. We know first-hand the challenges of raising and caring for an
individual with special needs.
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BASIC ANATOMY OF BRAIN in peo-
ple with Williams syndrome is normal,
but :the total volume is somewhat re-
duced. The areas that seem to be best
preserved include the frontal lobes.and a
part of the cerebellum called the neocere-
bellum (a), as well as parts of the tempo-
ral lobes known as the limbic area (b),
the primary auditory area and the pla-
num temporale (). ~

plies that the chromosomal defect in
Williams syndrome essentially spares
the left hemisphere (the region most im-
portant to language in the large majori-
ty of people) and disrupts the right (the
more visual-spatial hemisphere). But
the emotional expressiveness of Wil-
liams people (also thought to be a right-
sided function) and at least one other
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finding cast doubt on that simplistic
view. Williams people recognize and
discriminate among pictures of unfamil-
iar faces (a skill that requires the right
hemisphere) remarkably well. In fact,
they perform as well as adults from the
general population.

Neurological Studies Add Clarity

he Salk group’s examination of

brains by magnetic resonance imag-
ing and by autopsy supports the proba-
bility that the chromosomal deletion re-
sponsible for Williams syndrome alters
the brain in a more complicated way.
The deletion seems to produce anatom-
ical changes (such as abnormal cluster-
ing of neurons in visual areas) that yield
deficits in visual-spatial abilities. But the
chromosomal defect appears to spare a
network that includes structures in the
frontal lobes, the temporal lobe and the
cerebellum. This preserved network,
then, may serve as a neuroanatomical
scaffolding for the unexpectedly strong
language abilities of Williams people.

To be more specific, the neuroana-
tomical studies indicate that the overall
cortical volume in both Williams and
Down people is smaller than that of
age-matched normal subjects. But the
volumes of individual regions differ be-
tween the two groups. For instance, the
frontal lobes and the limbic region of
the temporal lobes are better preserved
in Williams people. The limbic system,
which also includes other structures, is
important for brain activities involving
memory and emotions; sparing of the
limbic region may help explain why Wil-
liams people are quite expressive and
empathetic.

Analyses of the cerebellum uncovered
further differences between the Williams
and Down groups. Whereas its volume
in Down subjects was small, that in Wil-
liams subjects was normal. And in Wil-
liams subjects the neocerebellum {con-
sidered to be the evolutionarily young-
est region of the cerebellum) was equal
to or larger than that in age-matched
individuals in the general population
but was reduced in Down subjects.

The finding that the neocerebellum is
preserved in Williams people is particu-
larly intriguing when placed in the con-
text of other research. Until recently, the
cerebellum was thought to be concerned
primarily with movement. Yet Steven E.
Petersen and his colleagues at Washing-
ton University have shown that the neo-
cerebellum becomes active when sub-

jects try to think of a verb that fits with
a given noun (such as “sit” for “chair”).
Further, tests of patients with cerebellar
injuries reveal deficits in cognitive func-
tion, not just in motor abilities. And
anatomists report that the neocerebel-
lum communicates extensively with a
part of the frontal cortex that, in com-
mon with the neocerebellum, is larger
in humans than in apes.

Given that humans have language
and apes do not, some observers have
proposed that the neocerebellum and
the connected region of the frontal cor-
tex evolved together to support the flu-
ent processing of speech and may fall
under the control of the same genes.
The relative preservation of the frontal
cortex and the enlargement of the neo-
cerebellum in Williams people, together
with the rather spared fluency in lan-
guage, lend some credence to this last
notion and to the idea that the cerebel-
lum plays a part in language processing.

Recent anatomical analyses have ad-
ditionally identified features that could
help explain the apparent musical talent
of Williams people. The primary audito-
ry cortex (located in the temporal lobe)
and an adjacent auditory region, the
planum temporale (thought to be im-
portant to language as well as musicali-
ty), are proportionately enlarged in the
few Williams brains examined so far. In
addition, the planum temporale is nor-
mally more extensive in the left hemi-
sphere than in the right, but in some
Williams people the left region is unusu-
ally big, to an extent characteristic of
professional musicians. These findings
mesh well with observations by Audrey
Don of the University of Windsor in
Ontario, the investigator who carried
out the first studies of musical ability in
Williams people. She concludes that in-
tact perception of auditory patterns may
account for much of the strength in mu-
sic and language seen in Williams sub-
jects—a result that implies the related
brain structures should also be intact.

Physiological probes comparing elec-
trical activity in the brains of Williams
people and others during specific tasks
offer more insights into how the brain
develops. In response to grammatical
stimuli, for example, normal subjects
show greater activity from the left hemi-
sphere than from the right, as would be
expected for language tasks. But Wil-
liams people show symmetrical respons-
es in the two hemispheres, a sign that
the typical language specialization of the
left hemisphere has not occurred. Fur-
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Williams Syndrome: An Inspiration for Some Pixie Legends?

F olktales from many cultures feature magical “little people”—
pixies, elves, trolls and other fairies. A number of physical
and behavioral similarities suggest that at least some of the
fairies in the early yarns were modeled on people who have Wil-
liams syndrome. Such a view is in keeping with the contention of
historians that a good deal of folklore and mythology is based on
real life.

The facial traits of Williams people are often described as pix-
ielike. In common with pixies in folklore and art, many with Wil-
liams syndrome have small, up-
turned noses, a depressed nasal
bridge, “puffy” eyes, oval ears
and broad mouths with full lips
accented by a small chin. Indeed,
those features are so common
that Williams children tend to
look more like one another than
their relatives, especially as chil-
dren. The syndrome also is ac-
companied by slow growth and
development, which leads most
Williams individuals to be rela-
tively short.

The "wee, magical people” of

of people with Williams syndrome, who in spite of typically hav-
ing subnormal 1Qs, usually display vivid narrative skills and often
show talent for music. (The large pointed ears so often associat-
ed with fairies may symbolically represent the sensitivity of
those mythical individuals—and of Williams people—to music
and to sound in general.)

As a group, Williams people are loving, trusting, caring and ex-
tremely sensitive to the feelings of others. Similarly, fairies are fre-
quently referred to as the “good people” or as kind and gentle-
hearted souls. Finally, Williams in-
dividuals, much like the fairies of
legend, require order and pre-
dictability. In Williams people this
need shows up as rigid adher-
ence to daily routines and a con-
stant need to keep abreast of fu-
ture plans.

In the past, storytellers created
folktales about imaginary beings
to help explain phenomena that
they did not understand—per-
haps including the distin-
guishing physical and behav-

assorted folktales often are mu-
sicians and storytellers. Fairies
are said to “repeat the songs
they have heard” and can "en-
chant” humans with their melo-

UNRELATED CHILDREN in the pho-

tograph above all display elfin facial
features that clinicians associate with
Williams syndrome. The depiction of §
an elf at the right is the 19th-century §
work of Richard Doyle, an uncle of the

dies. Much the same can be said

Sherlock Holmes creator.

ioral traits of Williams syn-
drome. Today researchers
turn to Williams people in a
quest to understand the un-
known, hoping to decipher
some of the secrets of how
the brain functions. —H.M.L.

ther, whereas normal adults generally
show greater activity from the right
hemisphere than the left when process-
ing images of faces, Williams people
show the opposite pattern. Such work
favors the possibility that when normal
developmental processes go awry, the
brain often redistributes responsibilities,

forming new circuits to carry out the
functions of the disrupted ones.
Research into Williams syndrome is
just now taking off, but it is already
helping to clarify how the brain is orga-
nized. It is also making investigators see
“mentally retarded” individuals in a
new light. Close study of Williams syn-

drome has shown that low IQ scores can
mask the existence of exciting capaci-
ties. And it warns that other so-called
mentally retarded individuals could have
untapped potentials waiting to be un-
covered—if only researchers, and soci-
ety, will take the trouble to look for and
cultivate them. @
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HOWARD M. LENHOFF, PAUL P. WANG, FRANK GREENBERG
and URSULA BELLUGI offer several perspectives on Williams syndrome.
Lenhoff is professor emeritus of biological sciences at the University of Cal-
ifornia, Irvine, the father of a 42-year-old Williams syndrome musician and
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Massachusetts. He is also principal investigator of a team comparing music
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studies the neurobehavioral manifestations of Williams syndrome and oth-
er genetic disorders. Greenberg, clinical consultant with the National Cen-
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worked with Williams syndrome individuals for 20 years. Bellugi is direc-
tor of the Laboratory for Cognitive Neurosciences at the Salk Institute for
Biological Studies. She heads a multidisciplinary team that has been exam-
ining the cognitive, neuroanatomical and neurophysiological chardcteristics
of Williams syndrome for more than a decade.
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