Rett Syndrome / Rett Disorder / RTT
The first full description of the disorder, by the Viennese neurologist Andreas Rett, was
published in 1966.
Genetics and Neurology
The disorder is due to mutations on MECP2, (Xq28), a gene which appears to control the
activities of other genes. It is expressed throughout the body but particularly in neurones during
early brain development and in maturity. The first neurones to be affected, at 10-14 weeks
gestation, are those in the brain stem and the Cajal-Retzius neurones which appear to have a
role in determining the later function of pyramidal neurones. Since female cells acquire two X
chromosomes but use only one in each cell, a wide range of clinical severity is to be expected,
according to the proportion of cells using the affected gene. In affected XY males, severe disease
is to be expected. The mutation commonly occurs in a sperm, less often in an ovum of an
apparently healthy adult and rarely in the zygote leading to mosaic expression. For these reasons
the disorder is much more often seen in females than males. Family recurrences are unusual. A
figure of 1 in 300 has been proposed. Prenatal diagnosis is possible and mutation testing of
parents and female siblings of affected people is advisable. The brain is reduced in size, the
cortex being particularly affected with neurones smaller and more closely packed than normal with
poor dendritic development but no evidence of degeneration. There is early disturbance of the
neurotransmitters serotonin, glutamate and acetylcholine.
Incidence/prevalence
The disorder occurs worldwide with female childhood prevalence at least 1 in 10,000. It has
seldom been found in males in whom early deaths have been reported.
Life expectancy/ mortality
The annual death rate in rate in the UK is 1.2% with the most physically disabled at increased
risk and the most able commonly surviving into adulthood in good health. A number of sudden
deaths (probably at least 20%) are thought to be related to the central autonomic dysregulation.
Some deaths are related to epilepsy, to aspiration pneumonia or nutritional difficulties but less
severely affected people are likely to die from causes unrelated to the Rett disorder.
Physical features and natural history
Gestation and birth are usually unremarkable and the infant looks normal and makes initial
developmental progress. Smiling, sitting, reaching, self-feeding, walking and a little speech may
develop although the later milestones tend to be delayed and poorly accomplished. However
signs of the disease may also be detected from birth. These are placidity, disturbance of
spontaneous movements and reduced exploration by the child. An experienced parent will often
recognise a difference as compared with other children. Head circumference, although commonly
within the centiles at birth, fails to increase at a normal rate. Developmental stagnation is
common around 9-10 months and regression in hand use and communication follows, usually
around 1-2 years but occasionally months or even years later. Sleep disturbance and
hyperactivity are common. A relatively stable state is then reached and some developmental

progress possible. About half of the children can walk and communication and voluntary hand
use may improve. Facial appearance is pleasant and not frankly dysmorphic. The fourth
metatarsals and metacarpals may be short. Stature is reduced. Epilepsy is present in over 50%
and this may be generalised or focal. Early hypotonia gives way to hypertonia with the risk of
contractures. Scoliosis develops in most people. Episodes of dystonia are common. Abnormal
oral movements may make feeding difficult. Gastric reflux, aerophagy and constipation are
common. Poorly regulated central autonomic function leads to disturbed cardio-respiratory
control with episodes of breath-holding, shallow breathing, hyperventilation and valsalva
breathing, It is important to appreciate the wide range in severity of this disorder, such that all
the above features may appear soon after birth, proving rapidly lethal or may appear late and
remain mild.
Cognitive and Behavioural characteristics
Babies are quiet and placid unless in pain. Sleep disturbance, crying spells and withdrawal are
usual during the regression period and may persist. After regression there are periods of agitation
associated with the labile respiratory rhythm, hyperventilation and breath-holding and aerophagy.
The non-epileptic vacant spells may be accompanied by altered attention, specific movements,
pallor, cyanosis or fainting. A range of involuntary movements includes stereotyped movements
of the hands with squeezing or patting finger action and voluntary hand use is commonly absent
or poor. Bruxism and head banging occur in some people. Injury may result to the individual or to
others, from these repeated movements. Although speech is uncommon, non-speech
communication is enjoyed, as is quiet face-to-face contact. Intellectual disability is usually severe
or profound but the range of severity is wide with a few people only mildly affected and others
very severe from birth. A few people can speak, write and draw. Typically people with Rett
disorder have charm and show interest and enjoyment of the company of familiar people. Music
is particularly enjoyed and the choice of music is often personal and emphatic.
Differential Diagnosis
In most cases the genetic test confirms the clinical diagnosis but around 5% with the classical
signs have not been shown to have the mutation and a few cases have been reported with a
MECP2 mutation but without the clinical signs of the disorder, so that the clinical diagnosis is
still paramount.
In the very early stages there may be confusion with the degenerative disorders of infancy.
The repetitive movements of the hands has sometimes led to confusion of Rett disorder with
Autism and some have recommended classification within the 'autistic spectrum'. However the
sociability of people with Rett disorder and their highly characteristic genetic and physical
features should make the distinction.
Mutations in the genes CDKL or FOXG1 have been separately reported as leading to very severe
developmental disorders, still to be fully characterised but with similarities to Rett disorder.
Management
Progress is being made towards genetic and pharmacological treatment for the Rett disorder
thanks to the development of mouse models for the disease, but this is still for the future.
Due to their complex physical and psychological needs these people require careful periodic
multidisciplinary assessment and monitoring throughout life. The family or carers also require
emotional and physical support. Adequate provision for an individual with Rett Disorder is likely
to involve specialist assessment and management of feeding and nutritional, epilepsy and nonepileptic autonomic attacks, movement and posture and communication support. Music therapy
is particularly valuable in facilitating interaction. Both child and adult will require a protected

environment with safe opportunities for active movement, such as walking, hydrotherapy and
riding for the disabled and interesting activities.
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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.

