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RETT SYNDROME

Clinical and epidemiological aspects
in a Brazilian institution

Cristina M. Pozzi1, Sergio Rosemberg1

ABSTRACT - Rett syndrome (RS) is a neurodevelopmental disorder, preferentially found in females and specifically
involving the functions on which intelligence and its expression depend – learning, hand use and speech –
leaving many others intact. Mutations have been identified at Xq28 on the MECP2 gene (methyl-CpG 2),
which selectively silences the expression of other genes whose location is still unknown. This is a study on
clinical, diagnostic and epidemiological aspects of RS in a Brazilian sample. It included 33 female patients with
chronic encephalopathy without known etiology. RS was diagnosed in 24 patients (72.7%): 17 (70.8%) had
classical RS; 5 (20.8%), atypical RS and 2 (8.4%), potential RS. In 9 girls clinical data and/or laboratory studies
excluded diagnosis of RS. Among the atypical RS patients, 4 were form fruste and one, congenital form.
Among the girls with other encephalopathies, cerebral malformation was the most frequent finding.

KEY WORDS: Rett syndrome, chronic encephalopathy, differential diagnosis.

Delineação da síndrome de Rett, forma clássica e variantes: diagnóstico diferencial

RESUMO - Síndrome de Rett (SR) é desordem do neurodesenvolvimento que afeta preferencialmente meninas
e envolve especificamente funções cognitivas - aprendizado, habilidade manual e linguagem – deixando
outras intactas. Foram identificadas mutações no gene MECP2 (Metil-CpG 2) localizado no Xq28, que silencia
seletivamente a expressão de outros genes que aguardam identificação. Este estudo baseia-se em aspectos
clínico-diagnósticos e epidemiológicos da SR numa casuística brasileira. Foram estudadas 33 crianças do sexo
feminino portadoras de encefalopatia crônica sem evidência de etiologia para o quadro. Em 24 pacientes
(72,7%) fez-se o diagnóstico de SR: 17 (70,8%) com SR clássico, 5 (20,8%) com SR atípico e 2 (8,4%) com SR
potencial; em 9 pacientes o diagnóstico de SR foi excluído através de dados clínicos e / ou exames
complementares. Entre os casos de SR atípico, quatro eram forma frustra e um, forma congênita. Entre os
casos com outras encefalopatias, malformação cerebral foi o achado mais freqüente.

PALAVRAS-CHAVE: síndrome de Rett, encefalopatia crônica, diagnóstico diferencial.
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Although Rett syndrome (RS) was first described
by Andreas Rett in 19661, this disorder became inter-
nationally recognized only after the report of Hag-
berg et al. in 19832. It is a neurodevelopmental disor-
der which affects almost exclusively girls and is asso-
ciated with deceleration of head growth, typical ste-
reotyped hand movements, severe mental deficiency,
cortical and extrapyramidal dysfunction including
gait disturbance and truncal ataxia as well as loss of
purposeful use of the hands3,4. It is identified worl-
dwide among all ethnic groups. The first case in the
South Hemisphere was described by Rosemberg et
al. in 19865 and the first five Brazilian cases were
reported in this Journal in 19876. Prevalence is esti-
mated between 1:10.000 and 1:15.000 girls7.

Until 1999, there was no known biochemical,
morphological or genetic marker for RS and diag-
nosis was established on clinical criteria8. Recently,
Amir, et al. have identified mutations on the gene
MECP2, which is located on Xq28 and encodes
methyl-CpG-binding protein 2 (MeCP2), in patients
with RS, both in classic and non-classic forms9. Mu-
tations have been found in about 80% of RS pa-
tients10. MeCP2 is an abundant chromosome-binding
protein that acts as a global transcriptional repressor.
It remains to be determined why mutation on MECP2
leads to such as specific phenotype as seen in RS
and how it produces this phenotype11. The clinical
characteristics and differential diagnosis of RS vary
according to the stage of the disease12. Classical RS
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fulfils the diagnostic criteria proposed by the Rett
Syndrome Diagnostic Criteria Work Group and pre-
sents a clinical profile consistent with the one sug-
gested by Hagberg and Witt-Engerström8,12.

With growing experience, RS patients who pre-
sent a much wider and more heterogeneous phe-
notype than the originally described are considered
as having atypical forms of the disorder13. A small
number of cases (5-10%) belong to an Early Onset
Seizure Subgroup, which occurs in both classical and
atypical RS. It constitutes a special subgroup until
further elucidation13. The form fruste subgroup is
characterized by surprisingly well-preserved, yet so-
mewhat dyspraxic hand functioning, as well as ab-
sence of the classic RS stereotypies. Moreover, in the
vast majority, the head circumference curves have
remained within normal limits and it has not been
possible to establish an early convincingly mental
deterioration13. the late regression subgroup and the
more controversial preserved speech subgroup
represent fairly recent experience and appear to be
of great importance in clinical RS research13,14. At the
other end of the clinical RS panorama is a small va-
riant group of severely damaged girls with a conge-
nital onset RS. These girls may show floppiness and
abnormal development from birth or their deterio-
ration may occur so early and rapidly, that previous
normal development is obscured on retrospective
assessment. Nevertheless, long-term follow-up of
such cases reveals a clinical profile and pattern con-
sistent with RS4. The male form represents a pheno-
copy of the classical form in boys15,16.

A model for the clinical definition of atypical ca-
ses of RS has been elaborated by a Swedish-Norwe-
gian collaborative study13. The experience from the
Swedish series indicates that at least 25% of all cli-
nical presentations are atypical and among these,
the form fruste predominates, constituting 85% or
more of atypical RS4.

Knowing that clusters of the characteristic diag-
nostic signs and symptoms sometimes do not de-
velop before school age and that there is a growing
number of young girls, usually between one to three
years of age, who are suspected of having RS but
without sufficient clinical evidence for a clearly es-
tablished diagnosis, it has been suggested17  the use
of a provisional classification with subgrouping into
three diagnostic categories, which include classical
RS, atypical RS and provisional or potential RS. The
last subgroup comprises all girls with an unexplained
developmental delay and/or loss of functional abilities,
particularly acquired hand skills. These young girls
would certainly benefit from being included into the

“Rett family” early: understanding their particular
problems, these girls could now be incorporated into
specific rehabilitation programs at an earlier stage17,18.

The present study has the purpose of performing
a clinical analysis of a cohort of girls with chronic en-
cephalopathy without a recognizable evident etiology,
who were referred to our neuropediatric service, in
order to 1) establish, within this Brazilian sample, the
prevalence of RS, 2) determine the frequency of its
different variants, 3) identify the etiology of the non-
RS cases, and 4) discuss the limits of the current RS
diagnostic criteria in view of the clinical and laboratory
particularities found in some of our cases.

METHOD
Forty female patients, who were referred to the Neu-

ropediatric Division of Santa Casa Medical School between
January 1995 and January 1998, were studied. For inclu-
sion, patients should present a chronic encephalopathy,
characterized by global psychomotor developmental delay,
without evident etiology, including absence of pre, peri
or postnatal abnormalities.

Once fulfilled these criteria, all patients were submitted
to an established protocol as follows: detailed anamnesis,
complete physical and neurological examination and ap-
plication of the diagnostic criteria for Classical and atypical
RS as proposed by The Rett Syndrome Diagnostic Criteria
Work Group8 and Hagberg and Skjeldal13. Laboratory stu-
dies performed in all cases included: EEG, computed to-
mography (CT) scan of the brain, ophthalmologic evalua-
tion, cerebrospinal fluid (CSF) analysis, chromosomal ana-
lysis, screening tests for inborn errors of metabolism
(STIEM) and X-rays of the vertebral column. If indicated,
other exams such as electroneuromyography or serologic
tests were performed.

For the statistical analysis it was used the “t” test
(Student).

RESULTS
Seven patients discontinued follow-up and were

removed from the study. The remaining 33 patients
were divided in two groups: group I: 24 cases
(72,7%) with RS, divided into: subgroup IA: 17 ca-
ses (70,8%) with classical RS; subgroup IB: 5 cases
(20,8%) with atypical RS; and subgroup IC: 2 cases
(8,4%) with provisional or potential RS; group II: 9
cases (27,3%) with encephalopathy other than RS.

Clinical data of all patients are presented in Table
1. Table 2 lists the current patient age, age at diag-
nosis and age at onset of the disease. The average
current age, the age of onset and age of diagnosis
are higher in atypical form when compared with
classical form, with a statistic significance at t20= -
2,10, t20= -2,44, t20= -2,34; p<0,05; respectively.
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Table 3 presents the frequency of clinical data among
the different subgroups. Table 4 shows the clinical
data of patients of subgroup IB according to the
diagnostic model for atypical RS13.

Investigation through ophthalmoscopic examina-
tion, karyotype, CSF, and STIEM was normal in all pa-
tients of group I except in case 17 who showed a per-
sistently elevated protein level in CSF (values of 42, 68
and 46 mg/dl, with 3 and 22 months interval), a
positive Pandy reaction and normal protein electro-
phoresis. Brain CT scan revealed frontal atrophy in two
patients of this group (cases 1 and 6) and was normal
in the others. EEG was normal in only 4 girls, the most
frequent finding being diffuse slowing (10 girls).

All patients of group II showed normal karyotype,
STIEM and CSF examination. Ophthalmoscopic exa-

mination revealed a pale optic disk in patient 26 and
chorioretinitis in patient 32. Brain CT was normal in
three and revealed corpus callosum malformation
in two patients, diffuse cortical atrophy in other two
patients and periventricular leukomalacia and mo-
derate ventricular dilatation were found in one
patient each. The EEG was normal in five cases and
diffuse slowing was observed in three.

DISCUSSION

The type of presentation, clinical characteristics
and clinical course of the patients with classical RS
are consistent with the diagnostic criteria proposed
in 1988 by the “Rett Syndrome Diagnostic Criteria
Workgroup” 8. Muscular hypotonia during the first
months of life and relative delay in the development

Table 2. Patient age, age at diagnosis and age at onset of the disease..

Characteristics / Groups Classical RS Atypical RS Potential RS Non-RS Cases
(n = 17) (n = 5) (n = 2) (n = 9)

Patient age (years) 6,9 ±  3,3 10,4 ±  3,0 2,5 ±  0,7 5,4 ±  2,6

Age at diagnosis (years) 5,5 ±  2,6 9,0 ±  3,4 2,5 ±  0,7 3,7 ±  2,1

Age at onset of the disease (months) 14,2 ±  8,1 25,4  ± 13,1 6,5 ± 3,5 5,5 ±  6,7

Comparison classical RS X atypical RS: patient age t20 = -2,10 sign; age at diagnosis t20 = -2,44 sign; age at onset of the disease t20 = -2,34 sign

Table 3. Frequency of clinical data.

Clinical characteristics / Classical RS Atypical RS Potential RS Non-RS cases
Groups (n=17) no (n=5) no (n=2) no (n=9) no

Normal pre / perinatal period 17 5 2 9

Normal development until 13 4 1 3
age of 6 months

Loss of hand skills 17 0 1 1

Loss of speech 17 5 2 3

Hand stereotypies 17 5 2 8

Breathing irregularities 11 3 1 2

EEG abnormalities 16 3 2 4

Seizures 11 4 1 5

Spasticity 10 3 0 1

Peripheral vasomotor disturbances 3 1 0 0

Scoliosis 11 4 0 1

Growth retardation 4 1 0 1

Hypotrophic small feet 8 1 0 1
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were observed in three patients (cases 6, 8 and 17).
Opitz points out the frequency of hypotonia before
the first stage of the disease19. Neuromotor deve-
lopment in all other cases (except case 7 in which
this data was not available) was normal until the 6th

month of life and average start of disease was at
14,2 ± 8,1 months of age, which is consistent with
findings of Naidu et al.20. The frequency of supportive
diagnostic criteria observed in group I are consistent
with findings in the literature21,22. Among these, EEG
abnormalities and seizures were the most frequent
findings, followed by scoliosis and breathing irregu-
larities. The correct evaluation of the deceleration
of head circumference was difficult to access due to
the absence of head circumference measurements
at birth in most cases.

Among the cases of classical RS, case 17 deserves
special mention. This nine-year old girl whose pre or
perinatal history was uneventful presented seizures
at two months of age, which were subsequently con-
trolled. Her neurodevelopment was delayed. She
picked up objects at 6 months of age, sat unsuppor-

ted at 12 months and never talked. At 20 months of
age, her condition worsened. It was observed a loss
of interest in her surroundings, ready crying and irri-
tability. At 3 years of age, typical stereotyped hand
movements appeared with loss of use of her hands.
Scoliosis, microcephaly, spasticity, truncal ataxia,
apneic episodes and small feet with trophic altera-
tions were observed. CSF examination revealed
increased protein levels on three occasions at in-
tervals of three and 22 months. This is an intriguing
case in that this patient fulfils all criteria for classical
RS. Until now, no other similar cases of RS have been
described. This CSF alteration has not been included
as exclusion criteria as well. Electrophoresis of CSF
protein and electroneuromyography were normal.
The cause of this protein elevation in CSF remains
obscure. The incidence of atypical RS in this study
was 20,8%. Of these, 80% were form fruste (FF).
This finding is consistent with the Swedish studies
where 25% of clinical presentations are atypical and
among those, FF predominated, representing 85%
of the cases4.

Table  4. Application of diagnostic model for atypical RS in patients of subgroup IB.

Clinical characteristics / Case number 18 19 20 21 22

Age (years) 10 14 7 8 13

A1.Loss of fine finger skill + + + + -

A2.Loss of acquired speech + + + + -

A3.Hand stereotypies + + + + +

A4.Deviant communicative ability + + + + +

A5.Deceleration of head circumference growth M ? ? ? M

A6.Clinical RS profile + + ? ? +

B1.Breathing irregularities - + - + +

B2.Bloating / marked air swallowing - - - - +

B3.Teeth grinding - + + - +

B4.Gait apraxia + + + + -

B5.Scoliosis / kyphosis - + + + +

B6.Neurologic lower limb abnormalities - - - - +

B7.Small cold feet with autonomic/trophic dysfunction - - - - +

B8.EEG abnormalities + + + - -

B9.Unprompted laughing/screaming spells + + - + +

B10.Impaired nociception + - - + +

B11.”Eye pointing” + + + + +

A, inclusion criteria; B, supportive criteria; +, present; -, absent; M, microcephaly.
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The clinical course in FF is more protracted. In
our experience, symptoms started later than in clas-
sical RS and consequently the diagnosis of the disease
was postponed to a later age. Among the FF, only
case 18 presented with microcephaly, the other three
patients had normal head circumference. FF patients
preserved certain hand skills such as the ability to
feed themselves or scribble on paper. This was not
observed in classical RS cases.  All are ambulatory.
Cases 20 and 21 have been considered FF despite
minimum age for diagnosis being 10 years of age.
They are on follow-up and fulfil all diagnostic criteria
for atypical RS.

Case 22 is a 13-year-old patient without pre or
perinatal history. She was hypotonic since the first
months of life and presented important delay of mo-
tor development: she was able to sit without support
only at 7 years of age. She never walked and had a
seizure at 2 months of age, which never recurred.
She never used her hands. At 30 months of life, she
held her hands in her mouth most of the time and
at the age of 4 years, typical stereotyped hand mo-
vements appeared. At 8 years of age, she showed
better axial stability and appeared to have better con-
tact with her surroundings: she showed visual inte-
raction and presented episodes of spontaneous un-
motivated laughter. She had scoliosis and small feet
with trophic and vasomotor disturbances. EEG was
normal. This case seems to fit into the congenital
form group and clinical course revealed little progress
with rehabilitation.

Cases 23 and 24 have suspected RS but without
sufficient clinical evidence to establish the diagnosis:
they are two and three year old, respectively. The
former presents certain hand functioning and the
latter, absence of deceleration of head circumference
growth. Considering the provisional classification
suggested in 199417, these girls were grouped as
potential RS.

Cerebral malformation was the most frequent
diagnosis in group II and infantile autism was diag-
nosed in only one case. In this group, two cases de-
serve special mention. Case 27 is a 5 year old girl
whose phenotype is very similar to RS: there was no
significant pre or perinatal history, it was noted hy-
potonia during the first few months of life although
she was able to sit unsupported at the age of 9
months and could walk at 17 months. She babbled
but could not talk and did not respond to any verbal
command. At about two and a half years of age,

she started showing irritability and self-aggression
together with the typical stereotyped hand move-
ments of RS. There was no deceleration of head cir-
cumference growth and she manifested certain hand
skills although only gross grasping. EEG revealed
diffuse slowing and brain TC scan, a communicating
hydrocephalus. Had this patient 10 years of age, she
would have been considered as having a form fruste
of RS. However, by definition8, the CT findings ex-
clude this girl from the RS family.

Patient 32 is a 9-year-old girl who completely
fulfils the clinical criteria for RS: the pre and perinatal
history was uneventful and the motor development
was normal until 6 months of age. She has never
walked nor uttered monosyllabic words. At 2 years
of age she had seizures which were controlled. With
3 years of age it was noted typical stereotyped hand
movements. She cannot use her hands, does not talk
and deceleration of head circumference was docu-
mented. There was irregular breathing. Ophthalmo-
logic examination revealed a chorioretinitis plaque
in the right eye. She had positive IgG serology for
toxoplasmosis and the possibility of ocular toxoplas-
mosis could not have been ruled out. This patient
fulfils RS criteria but was excluded from group I by
definition because of retinopathy and a probable
acquired infectious disease (toxoplasmosis)8.

The latter two observations raise the question
about the validity of some exclusion criteria for the
diagnosis of RS8 such as retinopathy or acquired neu-
rological disorders.

The discovery of mutations in the MECP2 gene
allows the confirmation of clinical diagnosis and the
development of genotype-phenotype correlations.
It also allows a careful molecular examination of the
patients that do not meet all diagnostic criteria for
RS23. Mutations in the MECP2 gene was also found
in encephalopatic males, in X-linked mental
retardation and in patients with Angelman syndro-
me, showing that there is a broad variability in the
clinical phenotype of MECP2 mutations10,24. Detailed
clinical studies of the patients together with the new
molecular discoveries should provide insight into the
pathogenesis of RS and a better understanding of
the disease.
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