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Children in our hands 
A  life with disabled people
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1990



How it started

⚫ In 1965 in Vienna Austria Dr. Rett ‘sat in 

the waiting room of our cramped, poor 

clinic - there were two girls I have known 

for a long time on their mothers’ lap. By a 

fortunate coincidence, both mothers let 

go of their girls' arms at the same time 

……..’



‘Washing Movements’



Andreas Rett

Uber ein zerebral-atrophisches 

Syndrom bei Hyperammoniamie

Vienna, Bruder Hollinek, 1966
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Rett Syndrome

⚫ Affects girls almost exclusively

⚫ Normal birth history and early development

⚫ Slowing of development age 8 -18 mths Stage 1

⚫ Regression 18 mths- 3 years: loss of purposeful 

hand use, acquired language, autistic features, 

seizures Stage 2

⚫ Limited improvement in sociability and motor 

function age 3 -10 years Stage 3

⚫ Late motor deterioration in the teens Stage 4



RS: Characteristic Features

⚫ Motor

⚫ Stereotypic Hand Movements

⚫ Bruxism

⚫ Dystonia, Rigidity later

⚫ Apraxia

⚫ CNS/Cognitive

⚫ Intellectual Disability/ No Language 

⚫ Seizures

⚫ Respiratory Pattern

⚫ Sleep Disturbance



Typical Rett Syndrome



RS: Characteristic Features

⚫ Somatic

⚫ Growth

⚫ Cardiac conduction

⚫ Scoliosis 

⚫ Osteopenia

⚫ Nutrition/ Swallowing & Dysmotility



Bone Abnormalities in RS

⚫ Dysmorphic Features

⚫ Short 4th Toes (28/137, 20% Kerr 1995)

⚫ Scoliosis/ Kyphosis

⚫ Complications of  Motor Disability, 

Contractures,  Hip sublaxation

⚫ Osteopenia



The Motor System in RS: A Summary

⚫ Clinical extrapyramidal disease

⚫ Hypotonia → dystonia → ridgidity

⚫ Hand movement steriotypies

⚫ Progressive impairment

⚫ Neuropathological evidence of substantia 

nigra involvement, cerebellar and 

spinocerebellar atrophy, mild neuropathy

⚫ Evidence of degeneration; substantia nigra

⚫ Low brain and CSF monoamines and ACh -

⚫ ? cause or effect



Classification of Rett Syndrome

⚫ US

⚫ TYPICAL 80%

⚫ ATYPICAL 20%

⚫ High Functioning

⚫ Low Functioning

⚫ SWEDISH

⚫ CLASSICAL

⚫ ATYPICAL

⚫ Forme Fruste

⚫ Late Childhood 

Regression

⚫ Preserved Speech

⚫ Congenital

⚫ Other

⚫ MALE RS







Early Development in Rett Syndrome



Differential Diagnosis of Rett Syndrome

⚫ Autism Spectrum

⚫ Early Regression

⚫ Lack of Language

⚫ Global Developmental Delay

⚫ Genetic/ Metabolic

⚫ Epileptic Encephalopathy

⚫ Early seizure onset – EEG findings

Genetic Testing



Epidemiology in Rett Syndrome

⚫ Females only (?)

⚫ 1/10,000- 1/23,000

⚫ All Races

⚫ Familial Cases

⚫ Swedish Clusters



Etiology

⚫ ? Genetic

⚫ ? Acquired

⚫ Why only girls?



Rett Syndrome: Statistics on Kindred Cases.  

Other Familial Cases (IRSA March 1996)

⚫ Full Sisters 8 Cases

⚫ Half-Sisters 2 Cases

⚫ Full Cousins 1 Case

⚫ Second Cousins 2 Cases

⚫ Second Half-Cousins 1 Case

⚫ Aunt/Niece 2 Cases

⚫ Great-Grand Aunt/Niece 1 Case

⚫ Sister & Half-Brother         1 Case                                                     

with RS Children Suspected 

⚫ Rett Mother/Rett Daughter 1 Case

⚫ Male Variants 22 Cases



Rett Syndrome: Statistics on Kindred 

Cases.  Twins (IRSA March 1996)

⚫ Monozygotic Twins, Concordant 11 

⚫ Monozygotic Twins, Discordant 1 

⚫ Dizygotic Twins, Concordant 2

⚫ Dizygotic Twins, Discordant 13 

⚫ Female/Female  (5 Cases)

⚫ Female/Male (8 Cases, 1 Provisional)



Genetics of Rett Syndrome

⚫ CONFUSING

⚫ STRONG EVIDENCE OF A GENETIC 

BASIS

⚫ Mother/ Daughter Transmission

⚫ Twins

⚫ Other Familial Cases

⚫ Clustering in Swedish Cases



Rett Syndrome

Probably a New Genetic Mechanism

Haas 1995



Familial RS

Normal Woman

Typical RS
Learning Disability

Age 24 Yr

Typical RS

Age 4 yr

Male Neonatal 

Encephalopathy





MECP2 Gene

MECP2 is on the distal end of the long arm of X

From Schanen C.

http://www.genetics.ucla.edu/labs/schanen/rett.html##


Methyl-CpG Binding Protein 2 (MeCP2)

⚫ The MeCP2 gene (GeneCard) (OMIM 300005) is 

located on Human Xq28 chromosome. 

⚫ It encodes for Methyl-CpG Binding Protein 2, a 

chromosomal protein, 486 amino acids long, that binds 

to methylated DNA. 

⚫ Involved in the regulation of transcription and 

alteration of chromatin structure.

A gene suppressor.
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MECP2

⚫ Methyl-CpG-binding protein 2

⚫ Silences and modulates genes

C  G C G C G

Me         Me         Me

MECP2

Sin3A
Histone 

Deacetylase

Inactivates DNA

‘Silences Genes’



Rett Phenotype Gene Panel

•FOXG1 (14q12)

•IQSEC2 (Xp11.22)

•MECP2 (Xq28)

•MEF2C (5q14.3)

•SCN8A (12q13.13)

•CDKL5 (Xp22.13)

•STXBP1 (9q34.11)

•ALDH5A1 (6p22.3)

•GABBR2 (9q22.33)

https://www.ncbi.nlm.nih.gov/gtr/genes/2290/
https://www.ncbi.nlm.nih.gov/gtr/genes/23096/
https://www.ncbi.nlm.nih.gov/gtr/genes/4204/
https://www.ncbi.nlm.nih.gov/gtr/genes/4208/
https://www.ncbi.nlm.nih.gov/gtr/genes/6334/
https://www.ncbi.nlm.nih.gov/gtr/genes/6792/
https://www.ncbi.nlm.nih.gov/gtr/genes/6812/
https://www.ncbi.nlm.nih.gov/gtr/genes/7915/
https://www.ncbi.nlm.nih.gov/gtr/genes/9568/



