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Turner Syndrome

First description

Henry Turner first described Turner syndrome in 1938, but it was not until 20 years later that the
genetic basis of the syndrome was discovered. About 50% of clinically identified cases of Turner
syndrome are associated with a single X chromosome (X-monosomy, XO), and affected females
therefore have 45 rather than the usual 46 intact chromosomes.

Genetics and molecular biology

In humans, partial or complete loss of either of the sex chromosomes results in the condition. A
phenotype arises because of haploinsufficiency for genes that are normally expressed from both
X- chromosomes in females (or from the X and Y in males). Early degeneration of the ovaries
leads to oestrogen insufficiency. We now know the genetic sequence of the X chromosome but
this has not led to the identification of susceptibility genes; so far, the only ‘Turner’ gene
identified (SHOX), influences growth in stature.

Incidence and prevalence

The prevalence of the syndrome is 4 per 10,000 live female births. Whilst this is the most
common chromosomal aneuploidy, the vast majority of affected conceptuses (95% or so) are
spontaneously aborted. In ~70% of X-monosomy, there is loss of all or part of the paternal sex
chromosome; the single normal X is maternal in origin. In 50% of all clinically identified Turner
syndrome there is more than one obvious cell line. One is usually monosomic, the other contains
either the full complement of 46 chromosomes, or some other complex structural variation.
These so-called mosaics may have either a more mild, or a more severe, phenotype than X-
monosomy, depending on the genetic abnormality. A minority of females with X-monosomy may
never be clinically identified, especially if they have a mild phenotype.

Physical features and natural history

There are many possible physical characteristics of the syndrome, but none is invariable. If the
condition is not detected at birth (usually suspected because of a transient edema maximal over
the lower legs and feet, which rapidly clears) the diagnosis may not be made until middle
childhood. The usual reason for ascertainment is growth delay.

Specific characteristics include a narrow, high-arched palate, which is associated with severe
feeding difficulties in infancy. These are not only due to the palatal problem but also to oromotor
immaturity. There are low-set ears, a low hairline, and occasionally a webbed neck (this latter
feature being much rarer than textbook descriptions would suggest). The eyes may show
strabismus and a slight ptosis. The chest is typically broad, with widely spaced breasts. When
standing with her arms at her side, the lower arms typically turn out at the elbows (described as
a wide carrying angle).

Some form of cardiac abnormality occurs in approximately one-third of Turners patients.
Problems are primarily left-sided and may include coarctation of the aorta and bicuspid aortic
valve. Individuals with Turner syndrome are also at higher risk for hypertension and should
receive an echocardiogram or MRI to evaluate the heart at the time of diagnosis regardless of age.
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Other common problems include renal anomalies (30%) associated with an increased risk of
urinary tract infections and hypertension. Hypothyroidism is associated with an autoimmune
thyroiditis. One of the most serious, but often overlooked, complications is recurrent otitis
media, exacerbated by anatomical anomalies of the Eustachian tube. This is extremely common,
and occurs in up to 80%. The onset is later than in typical children, between 4-15 years of
age. Aggressive treatment of infections is appropriate. The majority (50-90%) of women with
Turner syndrome will also develop early sensorineural (nerve) hearing loss, with gradual
deterioration from childhood. They may require hearing aids earlier than the general population.

Because of the small stature, which is almost invariable relative to the height of the parents, it
has become usual to treat with human growth hormone. The average stature after treatment is
increased by a few centimeters, although the condition is not associated with growth hormone
insufficiency and high doses are needed to achieve any significant benefit. There is no evidence
that treatment with growth hormone benefits psychosocial adjustment, although it may improve
self-esteem.

Behavioural and psychiatric characteristics

Social integration is usually good until adolescence. The normal adolescent growth spurt is then
lacking, and secondary sexual characteristics may be delayed until promoted by endocrinological
management (oestrogen supplementation). Physical immaturity can be associated with difficulties
integrating with a typical peer group during early adolescence, but the most important contributory
influence is the associated deficits in social cognitive competence. These are related to abnormal
development of the ‘social brain’, and are severe in at least 30% of cases. Consequently,
forming and maintaining peer relationships is often problematic, especially as these become more
complex during later adolescence. As adults, many women with Turner syndrome cannot
function effectively in complex social work environments, and a substantial minority chooses to
take jobs focused on child-care (especially nursery nursing, in the UK). This choice is not
motivated by their (usual) infertility but by their subtle and superficially mild autistic
symptomatology. The acknowledgement that a substantial minority of females with the syndrome
have both the social and other features of an autism spectrum disorder (such as cognitive rigidity) is
rarely appreciated by the paediatricians or endocrinologists who manage the syndrome in
childhood and adulthood.

Many females with Turner syndrome have poor self-esteem, especially in later life. This is largely
due to their difficulty in establishing satisfactory social relationships, for a variety of reasons
including the social-cognitive difficulties. Their social problems are compounded by hearing
loss, which needs to be identified and treated early. There is virtually no evidence that their
social adjustment issues are due to short stature or infertility. They will not be resolved by
growth-hormone treatment, although this may have other benefits. In the United Kingdom, and
increasingly in Europe, there is an acknowledgement among Turner syndrome support groups that the
symptoms of a mild autism spectrum disorder (ASD) are common and that they impact on friendships
and family relationships. As in idiopathic ASD, there is often an association with anxiety, especially
social anxiety.

Neuropsychological characteristics

Almost all have normal verbal intelligence. About 80% have relatively poor visuospatial memory
(approx. 1 SD below norms), and this can have practical consequences, such as a tendency to
lose one’s way in unfamiliar environments. Some motor skills may be impaired; clumsiness is
typical, especially in fine motor tasks. Very poor arithmetical abilities, found in the majority, reflect
slow processing speeds and a fundamental conceptual problem with numerical magnitude.
Socio-perceptual processing is impaired to some extent in at least one third, with difficulties
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remembering faces or differentiating facial expressions of emotion. Socio-cognitive anomalies in
Turner syndrome extend to deficits in mentalizing abilities. In common with females who have
idiopathic ASD, girls with Turner syndrome attempt to compensate for their social deficits from
early childhood. They develop superficially good and engaging social skills, which are learned
from imitation, but may become associated with social disinhibition. Poor attention is typical
during early and middle childhood, leading to the appearance of attention deficit hyperactivity
disorder. This often resolves by adolescence.

Available guidelines for behavioural assessment/treatment/management

e Bondy C.A. (2007) Turner Syndrome Study Group. Care of girls and women with Turner
syndrome: A guideline of the Turner Syndrome Study Group. J Clin Endocrinol Metab
92(1), 10-25.

e Gravholt C.H.(2009) "Turner — know your body!” Editor —Published by Novo-Nordisk.
Available as a free web-publication http://np.netpublicator.com/netpublication/n75088268

Useful websites/Associations for more information

e Turner syndrome support society (UK): http://www.tss.org.uk/
¢ National Institute of Child Health and Human Development (USA):
http://turners.nichd.nih.gov/
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The SSBP hopes that readers will find the syndrome information sheets useful. They represent the
views of the authors who kindly prepared them, and not necessarily those of the SSBP.
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