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Neuroscience for Kids
Autism
A Case Study

Fred's parents were concerned. Fred was two and a half years old, but had not begun to talk.
He didn't babble like other children his age. Fred did not make eye contact, but his vision seemed fine. He
loved watching his own hands. He could sit for hours watching his hands move back and forth.
Fred was diagnosed with autism, a neurological disorder that disrupts normal development. Some
children with autism can attend school with children their own age; others need special care.
The Symptoms

Autism is classified as a pervasive developmental disorder. The "pervasive" part of the name implies that
the disorder is serious, or that it affects many areas of development. Symptoms vary greatly from person
to person. People with autism may appear to daydream constantly or be unaware of people around them.
Most children with autism prefer to play by themselves, and treat other people like furniture. The major
symptoms of autism include:






Communication Problems: Many people with autism are uncommunicative - they will not speak,
gesture, or make facial expressions. When they do speak, the speech may be in a sing-song
pattern or monotone (no variation in pitch, like playing a single note on an instrument). Other
people with autism may talk at length with no regard to what another person says or does.
Repetitive Motions: Most people with autism enjoy repetitive motions, such as spinning objects,
running water, or sniffing objects. A sense of routine is very important, and it can be extremely
upsetting to them when part of their routine is changed. This could be something as trivial as
changing the route to the grocery store or moving an item within the house.
Problems with Social Interactions: People with autism have trouble interpreting other people's
facial expressions. Most of the time they will not make eye contact with others and have trouble
making friends. Some people with autism are hypersensitive to sound and may get very upset
when they hear sirens or dogs barking. Others are fascinated by faint noises such as the ticking
of a watch. To some, bright lights are distressing, while others will stare at bright lights for hours.
Many people with autism can not stand light touch: scratchy clothing could be unbearable. Others
seem immune to pain and may hurt themselves. Mood swings are common.

The Cause of Autism is Unknown

this Figure is identical with Figure 1 from the Article

It was once thought that poor parenting caused autism. This is definitely not true. Although the cause of
autism is unclear, it is known that genetics do play a role. The disorder is seen often in identical twins:
different studies have shown that if one identical twin has autism then there is a 63-98% chance that the
other twin will have it. For non-identical twins (also called fraternal or dizygotic twins), the chance is
between 0-10% that both twins will develop autism. The chance that siblings will be affected by autism is
about 3%.
Chance that both people will develop autism:

63-98%
Identical Twins

0-10%
Fraternal Twins

3%
Siblings

Autism appears to be associated with other chromosomal abnormalities, such as Fragile X syndrome or
brain abnormalities such as congenital rubella syndrome. A large number of people with these disorders
are also diagnosed with autism. Furthermore, complicated births, such as difficult pregnancies, labor, or
delivery may to contribute to the disorder.
Diagnosis

Autism is a behaviorally defined syndrome. There is no simple test for it. Usually parents notice
that their child is not developing in the same way as other children the same age. A physician can
perform a psychiatric exam, ruling out other disorders such as schizophrenia, selective mutism (when the
child chooses not to speak butcan speak if he wanted to), or mental retardation, to name a few. Other
tests examine language skills. When all test results are examined, a physician can make a diagnosis.
Treatment

Although symptoms in children may lessen with age, autism is a lifelong disorder. Some people with
autism will remain in institutionalized care and approximately 50% will remain without the ability to speak.
Structured programs that do not allow the child to "tune out" have proved successful at helping many








Autism is seen more often in boys; four or five boys will have autism compared to one girl. But
girls with autism are often more severely affected than boys and score lower on intelligence tests.
Leo Kanner first described autism as the "inability to relate themselves in the ordinary way to
people and situations from the beginning of life" in the 1943 paper "Autistic Disturbances of
Affective Contact."
Autism usually is seen within the first three years of life.
Some people with autism are gifted in certain areas such as math or music.
Autism has also been called "early infantile autism," "childhood autism," "Kanner's autism," and
"pervasive developmental disorder."
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REVIEW ARTICLE
The Genetics of Autism
Rebecca Muhle, BA*; Stephanie V. Trentacoste, BA*; and Isabelle Rapin, MD‡
ABSTRACT. Autism is a complex, behaviorally defined, static disorder of the immature brain that is of
great concern to the practicing pediatrician because of an
astonishing 556% reported increase in pediatric prevalence between 1991 and 1997, to a prevalence higher than
that of spina bifida, cancer, or Down syndrome. This
jump is probably attributable to heightened awareness
and changing diagnostic criteria rather than to new environmental influences. Autism is not a disease but a
syndrome with multiple nongenetic and genetic causes.
By autism (the autistic spectrum disorders [ASDs]), we
mean the wide spectrum of developmental disorders
characterized by impairments in 3 behavioral domains: 1)
social interaction; 2) language, communication, and
imaginative play; and 3) range of interests and activities.
Autism corresponds in this article to pervasive developmental disorder (PDD) of the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition and International Classification of Diseases, Tenth Revision. Except
for Rett syndrome—attributable in most affected individuals to mutations of the methyl-CpG-binding protein
2 (MeCP2) gene—the other PDD subtypes (autistic disorder, Asperger disorder, disintegrative disorder, and PDD
Not Otherwise Specified [PDD-NOS]) are not linked to
any particular genetic or nongenetic cause. Review of 2
major textbooks on autism and of papers published between 1961 and 2003 yields convincing evidence for multiple interacting genetic factors as the main causative
determinants of autism. Epidemiologic studies indicate
that environmental factors such as toxic exposures, teratogens, perinatal insults, and prenatal infections such as
rubella and cytomegalovirus account for few cases. These
studies fail to confirm that immunizations with the measles-mumps-rubella vaccine are responsible for the surge
in autism. Epilepsy, the medical condition most highly
associated with autism, has equally complex genetic/nongenetic (but mostly unknown) causes. Autism is frequent
in tuberous sclerosis complex and fragile X syndrome,
but these 2 disorders account for but a small minority of
cases. Currently, diagnosable medical conditions, cytogenetic abnormalities, and single-gene defects (eg, tuberous sclerosis complex, fragile X syndrome, and other rare
diseases) together account for <10% of cases. There is
convincing evidence that “idiopathic” autism is a heritable disorder. Epidemiologic studies report an ASD prevalence of ⬃3 to 6/1000, with a male to female ratio of 3:1.
This skewed ratio remains unexplained: despite the conFrom the *Class of 2004, Albert Einstein College of Medicine, Bronx, New
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tribution of a few well characterized X-linked disorders,
male-to-male transmission in a number of families rules
out X-linkage as the prevailing mode of inheritance. The
recurrence rate in siblings of affected children is ⬃2% to
8%, much higher than the prevalence rate in the general
population but much lower than in single-gene diseases.
Twin studies reported 60% concordance for classic autism in monozygotic (MZ) twins versus 0 in dizygotic
(DZ) twins, the higher MZ concordance attesting to genetic inheritance as the predominant causative agent.
Reevaluation for a broader autistic phenotype that included communication and social disorders increased
concordance remarkably from 60% to 92% in MZ twins
and from 0% to 10% in DZ pairs. This suggests that
interactions between multiple genes cause “idiopathic”
autism but that epigenetic factors and exposure to environmental modifiers may contribute to variable expression of autism-related traits. The identity and number of
genes involved remain unknown. The wide phenotypic
variability of the ASDs likely reflects the interaction of
multiple genes within an individual’s genome and the
existence of distinct genes and gene combinations among
those affected. There are 3 main approaches to identifying genetic loci, chromosomal regions likely to contain
relevant genes: 1) whole genome screens, searching for
linkage of autism to shared genetic markers in populations of multiplex families (families with >1 affected
family member); 2) cytogenetic studies that may guide
molecular studies by pointing to relevant inherited or de
novo chromosomal abnormalities in affected individuals
and their families; and 3) evaluation of candidate genes
known to affect brain development in these significantly
linked regions or, alternatively, linkage of candidate
genes selected a priori because of their presumptive contribution to the pathogenesis of autism. Data from
whole-genome screens in multiplex families suggest interactions of at least 10 genes in the causation of autism.
Thus far, a putative speech and language region at 7q31q33 seems most strongly linked to autism, with linkages
to multiple other loci under investigation. Cytogenetic
abnormalities at the 15q11-q13 locus are fairly frequent
in people with autism, and a “chromosome 15 phenotype” was described in individuals with chromosome 15
duplications. Among other candidate genes are the
FOXP2, RAY1/ST7, IMMP2L, and RELN genes at 7q22q33 and the GABAA receptor subunit and UBE3A genes
on chromosome 15q11-q13. Variant alleles of the serotonin transporter gene (5-HTT) on 17q11-q12 are more frequent in individuals with autism than in nonautistic
populations. In addition, animal models and linkage
data from genome screens implicate the oxytocin receptor
at 3p25-p26. Most pediatricians will have 1 or more children with this disorder in their practices. They must
diagnose ASD expeditiously because early intervention
increases its effectiveness. Children with dysmorphic
features, congenital anomalies, mental retardation, or
family members with developmental disorders are those
most likely to benefit from extensive medical testing and
genetic consultation. The yield of testing is much less in
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Genetic Study of Autism Consortium (IMGSAC) obtained DNA samples from 99 multiplex autistic families and looked for evidence of linkage to 354 different polymorphic microsatellite markers.136 IMGSAC
identified 6 regions of interest (Table 1) with a multipoint logarithm of the odds score (MLS) ⱖ1.0. (The
MLS ratio assesses the likelihood that the marker and
the autism locus are indeed linked, or are unlinked if
the presumed linkage data are insignificant.) According to Lander and Kruglyak,137 an MLS score between 3.0 and 3.6 is highly significant for genetic
linkage, whereas scores ⬍3.0 are weak associations.
None of the MLS scores obtained by IMGSAC in the
initial study reached this threshold. However, analysis of a more epidemiologically homogeneous population subset that included only UK families uncovered a significant MLS score of 3.55 at the
chromosome 7q locus. Table 1 shows the results of a
later study that reexamined the sample group with
an additional 69 multiplex families. This follow-up
study verified linkage findings on chromosomes 7q
and 16p and found additional sites of linkage on
chromosomes 2q and 17q.138 Therefore, although
linkage data can seem weakly significant in a single
study, the examination of more homogeneous populations and the inclusion of a larger number of
study subjects can increase the significance of the
initial findings. Of course, replication in independent
samples is essential to validate these data.132,134
IMGSAC performed an additional study in 2001 to
evaluate the chromosome 7 locus more closely.139
They screened 170 multiplex families (91 from the
original study plus 79 additional families) using a
higher density of markers targeting the 40-cM region
identified in the previous study. Multipoint linkage
analysis showed linkage with a high MLS of 3.37 to
TABLE 1.
Linkage Data From Sequential Studies by the
IMGSAC Group*
Chromosome

IMGSAC, 1998 (136)

IMGSAC, 2001 (138)

Location (cM)

Location (cM)

MLS

225.21
255.59
24.3
111.43
206.39
0
140.57
230.15
119.6
53.66
64.29

0.58
0.6
0.39
1.6
3.74
0.71
0.44
0.43
3.2
1.08
1.43

34.1
40.46
16.7
21.8
23.1
45.37
63.02
41.43

0.76
0.65
1.59
2.12
2.93
2.34
0.13
0.33

MLS

1
2

103

0.65

4

4.8

1.55

7
10

144.7
51.9

2.53
1.36

13
15

85

0.59

16

17.3

1.51

17
19
22

48.2
5

0.99
1.39

* The theoretical genetic distance between recombination events is
expressed in morgans (M), which represent the distance between
2 loci such that on average 1 crossing over will occur per meiosis.
Linkage studies use the centimorgan (1 cM ⫽ 0.01 M), which on
average contains 1 million base pairs.
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a specific marker at 7q31-q33, and researchers postulated the existence of an autism susceptibility locus, termed AUTS1, in affected family members.
Beyer et al140 constructed a physical map of this
region, mapping 23 genes to the site, and Scherer et
al119 recently published the annotated sequence of
the entire chromosome, thereby providing specific
sequence data for subsequent candidate gene investigations.
Given that the ASDs display significant clinical
heterogeneity, analysis of particular behavioral phenotypes exhibited by probands (the affected presenting family members) and their relatives might expose susceptibility alleles involved in the
pathogenesis of these specific autism-related traits
that would be otherwise weak in a screen of a phenotypically heterogeneous population of multiplex
families. Researchers with the Collaborative Linkage
Study of Autism hypothesized that inclusion of multiplex families selected for a specific autistic phenotype would uncover the genetic basis of these particular behavioral deficits. By selecting autistic
probands with both impaired and delayed acquisition of language and speech production as well as a
family history of difficult or late development of
language or reading, they found increased linkage to
the putative speech and language locus on chromosome 7q.141 The MLS for linkage to the 7q31-q33
locus rose from 1.4 in the mixed sample to 2.2 in this
impaired-language subtype of autism, whereas the
linkage score at this locus in a group of probands
who did not exhibit language disorders decreased
from 1.4 to 0.1. The Collaborative Linkage Study of
Autism also demonstrated linkage to chromosome
13q in the group selected for language difficulty.
Studies by others have shown evidence of increased
linkage to chromosome 2q in other populations with
language difficulty.142,143 A similar approach was
used to show increased linkage to the chromosome
15q11-q13 locus in probands and families with repetitive movement disorders or stereotypies.144 This result is particularly exciting, given that although chromosome 15q11-q13 cytogenetic abnormalities are
highly associated with autism, genome screens to
date have reported only weak linkages.78,145
Additional targeted studies have corroborated
linkage to the autism susceptibility locus AUTS1 on
7q31-q33,117,141,146 and linkage to this locus is the
most highly replicated finding in the genome scans
performed to date (Table 2). Although the MLS
scores have been variable (0.83–3.2), the importance
of this region is reinforced by the documented translocations in patients with autism. The AUTS1 locus
contains several potential genes, including the aforementioned FOXP2, RAY1/ST7, and IMMP2L, as well
as the glutamate receptor GRM8,147 CADPS2,148 and
WNT2.149 The WNT2 gene codes for an evolutionarily conserved glycoprotein that is part of a developmentally important signaling pathway.150 Mice harboring a WNT2 protein signaling defect display
reduced social interaction and aberrant behaviors
reminiscent of autism.151 Researchers have found 2
different WNT2 mutations in multiplex families with
autistic disorder.149 Additional tests revealed that a
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Epidemiology of Autistic Disorder and Other Pervasive
Developmental Disorders
Eric Fombonne, M.D., F.R.C.Psych.
Is the incidence of autistic disorder and other pervasive developmental disorders (PDDs)
increasing? Recent epidemiological surveys of autistic disorder and other PDDs have heightened
awareness of and concern about the prevalence of these disorders; however, differences in survey
methodology, particularly changes in case definition and case identification over time, have
made comparisons between surveys difficult to perform and interpret. Recent surveys suggest
that the rate of all PDDs is about 60 per 10,000. The prevalence of autism today is estimated at
13 per 10,000, Asperger’s disorder is approximately 3 per 10,000, and childhood disintegrative
disorder is very rare at about 0.2 per 10,000. The assessment process, sample size, publication
year, and geographic location of studies all have an effect on prevalence estimates. In addition,
data from many of these surveys indicate correlates of autistic disorder and other PDDs with IQ,
gender, and other medical disorders.
J Clin Psychiatry 2005; 66 [suppl 10]: 3–8
From the Department of Psychiatry, McGill University, and the Department of Psychiatry,
Montreal Children’s Hospital, Montreal, Quebec, Canada.
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Twins Site
Julixa Newman
BellaOnline's Twins Editor

Twins and Autism Spectrum Disorders
Guest Author - Kris Bigalk
Two studies, one in the United States (done by David Greenberg, a geneticist at Columbia University in
New York) and other in Britain (done by Christopher Gillberg of St George's Hospital Medical School in
London), found a higher rate of autism among twins. The rate of autism in identical twins was 12 – 14
times that of the general population, and the rate of autism in fraternal twins was about 4 times higher
than the general population. Another study presented at a conference in Boston in 2005 postulated that
birth month greatly affects the chances of twins suffering from autism with twins born in January having
an 80% higher chance of developing the disorder than twins born in December.
While this information may seem scary at first, it's important to note two things: most of these studies
relied on small samples groups, which may not provide the most reliable information. Also, the Columbia
study limited itself to twins with siblings with autism, which has been identified as a risk factor for
developing the disorder, and may have skewed the results. Finally, most twins will not suffer from autistic
disorders, and even if one twin does develop autism, there is no guarantee that the other will develop it as
well (even amongst identical twins). One mother of twins kept a daily diary on her fraternal twins'
development; through this diary, one can see signs of autism in one of the twins dating from six months
of age. Now twelve years old, one twin is autistic, and the other is unaffected. However, the mother's
documentation of the twins development opened the eyes of researchers and parents as to the
pervasiveness of this disorder, and the possibility that it can be identified much earlier than previously
thought.
For years, scientists, parents, and doctors have debated the causes of autism. At first, twin studies seemed
to point to a genetic cause for the disease; however, the increased risk amongst fraternal twins (though not
as high as that of identicals) seems to indicate that perhaps something about being a twin could also be a
factor. This means that environmental factors in the womb, placental development, or even the experience
of being raised with a same-age sibling could have some triggering effect for autism.
Some authorities estimate that the incidence of autistic disorders has increased over 172% since 1990.
Others argue that the incidence of autism has remained static, but our ability to identify and assist autistic
children has improved.
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Autism
Summary
Autism is a neurodevelopmental disorder characterized by deficiencies in social interactions and
communication skills, as well as repetitive and stereotyped patterns of behaviour. Recent
epidemiological data show that autism is a frequent disorder, observed in 1 child in 500. The
cumulated prevalence of diseases belonging to the spectrum of autism (autism, Asperger
syndrome (see this term) and pervasive developmental disorders not otherwise specified, PDDNOS) has been estimated at 1/167. Autism is four times more frequent in boys than in girls.
Developmental disorders usually appear before the age of three. Language is often delayed or
absent. Affected subjects often show intellectual deficiency and seizures can occur in some
patients. The study of familial cases and twins shows the strong involvement of genetic factors in
autism. In 10-25% of the cases, autism is linked to identified genetic diseases, such as tuberous
sclerosis or fragile X syndrome (see these terms), or to chromosomal abnormalities. However, in
most cases, the aetiology remains unknown. Diagnosis is based on clinical examination and
should be established by experienced professionals. It is based on the parents' recordings of their
child's development as well as on the evaluation of the disorders. Potentially associated genetic
diseases should be excluded (karyotype, investigation of fragile X...). When it first manifests,
autism can be mistakenly taken for deafness, some kind of language impairment or intellectual
deficiency. Autism is more frequent in families with one affected child than in the general
population. When no precise genetic defect has been detected in the child, the recurrence risk is
estimated at 5 -10%. There is no specific treatment. Management is mainly symptomatic and
rehabilitational and must be tailored to the child's needs. Early educational intervention
considerably improves the prognosis.
Expert reviewer(s)
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Case Report

MOMO syndrome associated with autism:
a case report
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Abstract. This is a case report of macrosomia, obesity, macrocephaly and ocular abnormalities (MOMO syndrome) associated with
autism. Studies on genetic or environmental syndromes associated with
autism can provide genetic markers or uncover relevant events, and are
very important for the definition of autism subgroups in future molecular research.
Key words: Autism; Pervasive developmental disorders;
MOMO syndrome
Genetics and Molecular Research 7 (4): 1223-1225 (2008)
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MOMO syndrome is an extremely rare genetic disorder. The name is an acronym
of the four primary aspects of the disorder: macrosomia, obesity, macrocephaly and ocular abnormalities (OMIM 157980). First described in two unrelated patients in 1993 by
Moretti-Ferreira et al., it was suggested to be due to an autosomal dominant mutation.
MOMO syndrome is considered to be a multisystemic genetic disease, and is associated
with obesity. It is a syndrome of unknown etiology (Goldstone and Beales, 2008) and has
never been described in association with autism.
The two cases described to date had behavioral disorders (aggressiveness, selfmutilation and excessive shyness) and mental retardation. In 2000, Zannolli et al. reported
a possible third case in a patient with mild mental retardation and several characteristics of
MOMO, but short stature. Given that macrosomy is one of the four major characteristics
of this condition, the diagnosis of MOMO syndrome remains questionable in this case.
Autism is an emotional and cognitive developmental disorder that is characterized
by impaired development in the areas of communication, social interaction and behavior
(Tarelho and Assumpção Jr., 2007). A large number of genetic and chromosomal diseases
have been associated with autism. The most frequently reported are fragile X syndrome
and tuberous sclerosis. Associations with Down, Williams, Prader Willi, Angelman, and
Aarskog syndromes, among others, have also been reported (Cohen et al., 2005; Greydanus and Pratt, 2005; Zafeiriou et al., 2007; Aitken, 2008). However, the etiologic links
within these diseases have not yet been elucidated, and many questions about these associations with autism remain unanswered.
Our patient (Figure 1) is a sporadic case, the oldest sibling of a family with normal children born to healthy non-sanguineous parents. His birth weight was 3900 g (75th
centile) and length was 50 cm (50th centile). Gestation was uneventful and delivery was
at full-term by cesarean section.

Figure 1. Frontal (a) and lateral (b) view of patient with MOMO syndrome and autism.
Genetics and Molecular Research 7 (4): 1223-1225 (2008)
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The individual has mental retardation and has had epileptic seizures since the age
of 11 months. He was diagnosed with autism when he was two years old and still exhibits
all characteristics of the classic disease (APA, 1994), including deficits in reciprocal social
interactions and communication (speech and language), stereotyped behavior and restricted
interests and activities.
At the age of 29 years old, MOMO syndrome was detected during a clinical examination. The patient exhibited obesity, macrosomia (>98th centile), macrocephaly, OCP in the
98th centile, short neck, downward slanting palpebral fissures, microphthalmy, nystagmus,
convergent strabismus, ocular hypertelorism, large nose with broad nasal root, macroglossia, high palate, large hands and feet (98th percentile), and psychomotor delay. At that time,
an electroencephalogram revealed diffuse disorganization of brain activity. Routine hormone
and heart tests were normal. The behavioral manifestations included lack of reciprocal social
interactions, impairment in the use of eye-to-eye gaze, restricted interest and activities, aggressive, repetitive and stereotyped behavior, absence of verbal communication, and inflexible
adherence to routines.
The karyotype was normal (46,XY), and molecular cytogenetics (fluorescence in situ
hybridization, FISH) for the 7q31-q33 and 15q11-q13 regions, as well as molecular analysis
of the FMR-1 gene by Southern blot revealed no alterations.
These findings suggest that this is probably the fourth case of MOMO syndrome described and the first one associated with autism. Studies on genetic or environmental syndromes associated with autism can provide genetic markers or uncover very relevant events,
and are very important for the definition of autism subgroups in future molecular research.
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Abstract
In this paper the results of an extensive medical investigation of 25 children with childhood autism are presented and compared with
those found in a group of non-autistic individuals matched for sex, age and intellectual level, all referred for developmental deviancy of
unknown etiology. The examination included a psychiatric assessment and a neurological examination in addition to neurophysiological,
chromosomal, metabolic and neuroimaging evaluation. In the clinical examination macrocephaly was found only among the autistic
individuals, while the frequency of pathological cerebral CT and clinical parameters such as tendon reflexes and mobility problems was
significantly greater in the control group. All the other pathological findings were found to occur with the same frequency in the two groups.
Except for research purposes this study did not lend support to those who argue for extensive medical examinations for all children with
autism. Based on the present findings, ordinary procedures for assessment of developmentally delayed children should be followed. This
should include a systematic clinical neuropaediatric examination, an assessment of vision and hearing and a chromosome study, including
that for fragile X.  1998 Elsevier Science B.V. All rights reserved
Keywords: Childhood autism; Physical assessment; Medical tests

1. Introduction
Childhood autism is a neuro-developmental disorder with
the age at onset usually before 36 months. The condition
results in deviant and delayed development affecting social,
communicative and behaviour skills.
Different diagnostic criteria have been used to identify
the autistic population. During the last decade Asperger’s
syndrome and the more able children within the autistic
group have come into focus. A more precise definition of
autism has been operationalized by the revised classification
system of ICD-10 which has been shown to be more reliable
than the previous classification systems [1,2].
A number of neurobiological dysfunctions have been
found among affected individuals with autism, including
* Corresponding author. Tel.: +47 22869001; fax: +47 67077553;
e-mail: olahs@rh.uio.no
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abnormalities in neurophysiological parameters (EEG and
evoked potentials) [3–12] and in neuroimaging investigations (CT, MRI, SPECT and PET) [13–20]. Distinct chromosomal abnormalities [21–31], and neurochemical
aberrations, e.g. serotonin and dopamine metabolism, urinary peptide profile pattern, brain opioids and level of gangliosides in cerebrospinal fluid (CSF) [32–41] [42–44] have
also been reported. One study identified 90% of a population of children with autism positive for central nervous
system (CNS) dysfunction [45].
The frequency of co-occurring medical disorders in individuals with autism vary from 11 to 37% [46–48]. Single
gene disorders and syndromes, such as tuberous sclerosis
and fragile X syndrome are the most common conditions
reported. However, controversies exist concerning the significance of these findings [49]. Some researchers propose
that diverse organic aetiologies are responsible for the syndrome of autism [45,48,50–53]. Thus, autism has been
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Autism, Asperger's and other Oddities … Thoughts about Treatment Approaches
Clarice J. Kestenbaum, M.D.
The etiology of the Autistic Spectrum Disorders is discussed with a focus on Asperger's disorder.
The manifestation of the triad of social impairment, communication impairment, and restricted
repetitive behaviors and interests is discussed in terms of the various symptom phenotypes
comprising these three domains. Clinical case material is used to illustrate how the treatment
modality utilized should be fitted to an individual child's needs. A multimodal treatment plan is
considered optimal in order to achieve a successful therapeutic outcome.
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Washington University in St. Louis
Researchers closing in on the genetic structure of autism and
related disorders
May 10, 2005

By Jim Dryden

Aerial view of Barnes-Jewish Hospital drawn by an autistic child

A research team at Washington University School of Medicine in St. Louis has identified regions of
DNA that may be related to risk for autism.
The researchers are learning how autism is inherited, and to identify genetic factors, they‟re studying
families and looking for traits that normally aren‟t considered autistic but have connections to
autism risk. Several studies have demonstrated that autism has a strong genetic component. If one
child in a family is autistic, there‟s about a 10 percent chance that a sibling also will have autism.
The Centers for Disease Control and Prevention estimates that one baby in every 250 is born with
autism. As many as 1.5 million Americans are believed to have some form of autism, and that
number is on the rise. Epidemiologists estimate the number of autistic Americans could reach 4
million in the next decade.
It‟s four times more prevalent in boys than in girls, but autism does not seem to affect any racial,
ethnic or social group more than others. Autism also is not an “all-or-nothing” disorder, according to
John N. Constantino, M.D., associate professor of psychiatry and of pediatrics at Washington
University School of Medicine. There is a wide range of possibilities between the extremes.
“Although we once believed you either had this condition or you didn‟t, we now know there‟s a
continuous distribution of autism symptoms from very mild to very severe,” Constantino says.
That means it‟s possible for healthy people to have very subtle impairments that may indicate genetic
tendencies that contribute to autism when they occur in certain combinations.
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Autism - encyclopedia
Definition
The term "autism" refers to a cluster of conditions appearing early in childhood. All involve severe
impairments in social interaction, communication, imaginative abilities, and rigid, repetitive behaviors.
To be considered an autistic disorder, some of these impairments must be manifest before the age of
three.
The reference book used by mental health professionals to diagnose mental disorders is the Diagnostic
and Statistical Manual of Mental Disorders , also known as the DSM . The 2000 edition of this reference
book (the Fourth Edition Text Revision known as DSM-IV-TR ) places autism in a category called
pervasive developmental disorders . All of these disorders are characterized by ongoing problems with
mutual social interaction and communication, or the presence of strange, repetitive behaviors, interests,
and activities. People diagnosed with these disorders are affected in many ways for their entire lives.
Description
Each child diagnosed with an autistic disorder differs from every other, and so general descriptions of
autistic behavior and characteristics do not apply equally to every child. Still, the common impairments in
social interaction, communication and imagination, and rigid, repetitive behaviors make it possible to
recognize children with these disorders, as they differ markedly from healthy children in many ways.
Many parents of autistic children sense that something is not quite right even when their children are
infants. The infants may have feeding problems, dislike being changed or bathed, or fuss over any change
in routine. They may hold their bodies rigid, making it difficult for parents to cuddle them. Or, they may
fail to anticipate being lifted, lying passively while the parent reaches for them, rather than holding their
arms up in return. Most parents of autistic children become aware of the strangeness of these and other
behaviors only gradually.
Impairments in social interaction are usually among the earliest symptoms to develop. The most common
social impairment is a kind of indifference to other people, or aloofness, even towards parents and close
care-givers. The baby may fail to respond to his or her name being called and may show very little facial
expression unless extremely angry, upset, or happy. Babies with autism may resist being touched, and
appear to be lost in their own world, far from human interaction. Between seven and 10 months of age,
most infants often resist being separated from a parent or well-known caregiver, but these infants may
show no disturbance when picked up by a stranger.
Other children with autism may be very passive, although less resistant to efforts by others to interact.
However, they do not initiate social interaction themselves. Still others may attempt to engage with adults
and peers, but in ways that strike others as inappropriate, or odd.
In adolescence and adulthood, some of the higher-functioning individuals with autistic disorders may
appear overly formal and polite. They may react with little spontaneity, as if social interaction doesn't
come naturally or easily to them, and so they are trying to follow a pre-determined set of rules.

Some individuals with autism have normal intelligence, and many have special talents in areas such as
music or memory. However, individuals with autism may have other mental or emotional problems that
co-exist with their autism. Some of these other disorders may include impulse control disorders,
obsessive-compulsive disorder , mood and anxiety disorders, and mental retardation .
Causes and symptoms
Causes
PSYCHOLOGICAL AND FAMILY FACTORS. Although Henry Maudsley, in the late 1800s, was the
first psychiatrist to focus on very young children with mental disorders, it was the psychiatrist Leo
Kanner who coined the phrase "early infantile autism" in 1943. Kanner believed that the parents of
children with autistic behaviors were emotionally cold and intellectually distant. He coined the term
"refrigerator parents" to describe them. His belief that parental personality and behavior played a
powerful role in the development of autistic behaviors left a devastating legacy of guilt and self-blame
among parents of autistic children that continues to this day. Recent studies are unequivocal, however, in
demonstrating that parents of autistic children are no different from parents of healthy children in their
personalities or parenting behaviors. In fact, many families with an autistic child also have one or more
perfectly healthy children.
Because autistic children can be extremely sensitive to change, any change within the family situation can
be potentially traumatic to the autistic child. A move, divorce, birth of a sibling or other stressors that
occur in the lives of most families may evoke a more extreme reaction from an autistic child.
NEUROLOGICAL AND BIOLOGICAL FACTORS. While there is no single neurological
abnormality found in children with autistic disorders, some research using non-invasive brain imaging
techniques such as magnetic resonance imaging (MRI) suggests that certain areas of the brain may be
involved. Several of the brain areas being researched are known to control emotion and the expression of
emotion. These areas include the temporal lobe (large lobe of each side of the brain that contains a
sensory area associated with hearing), the limbic system, the cerebellum, the frontal lobe, the amygdala,
and the brain stem, which regulates homeostasis (body temperature and heart rate). Recent research has
focused particularly on the temporal lobe because of the finding that previously healthy people who
sustain temporal lobe damage may develop autistic-like symptoms. In animal research, when the temporal
lobe is damaged, social behavior declines, and restless, repetitive motor behaviors are common. When
measured by MRI, total brain volume appears to be greater for those with autistic disorders.
Other neurological factors include lesions to the brain, congenital rubella, undiagnosed and untreated
phenylketonuria (PKU), tuberous sclerosis, and Rett's disorder (a related condition in which the baby
develops in an apparently normal manner through age five months, and then begins to lose
communicative and social interaction skills). There is also evidence of a higher proportion of perinatal
complications (complications arising around the time of giving birth) among children with autistic
symptoms. These complications include maternal bleeding after the first trimester and meconium in the
amniotic fluid. (Meconium is a substance that accumulates in the bowel of the developing fetus and is
discharged shortly after birth.) Some evidence suggests that the use of medications during pregnancy may
be related to the development of autistic symptoms. As newborns, children with autistic behaviors show a
higher rate of respiratory illness and anemia than healthy children.
ALLERGIES, INFECTIONS, AND IMMUNIZATIONS. Some professionals believe that autistic
disorders may be caused by allergies to particular fungi, viral infections, and various foods. No controlled
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Twin
From Wikipedia, the free encyclopedia: http://en.wikipedia.org/wiki/Twin

A pair of twin girls
Twins are two offspring produced by the same pregnancy.[1] Twins can either be monozygotic
("identical"), meaning that they develop from one zygote that splits and forms two embryos, or
dizygotic ("fraternal"), meaning that they develop from two eggs, each fertilized by separate
sperm cells.[2]
In contrast, a fetus which develops alone in the womb is called a singleton, and the general term
for one offspring of a multiple birth is multiple.[3]
Statistics

This Chinese woman, holding twins in 1987, was exempt from the one-child policy in that
country.
The twin birth rate in the United States rose 76% from 1980 through 2009, from 18.9 to 33.3 per
1,000 births.[4] The Yoruba have the highest rate of twinning in the world, at 45–50 twin sets (or
90–100 twins) per 1,000 live births,[5][6][7] possibly because of high consumption of a specific

Eight-month-old sororal twins napping
Fraternal or dizygotic (DZ) twins (also referred to as "non-identical twins", "dissimilar twins",
"biovular twins", and, in cases of females, sororal twins) usually occur when two fertilized eggs
are implanted in the uterus wall at the same time. When two eggs are independently fertilized by
two different sperm cells, fraternal twins result. The two eggs, or ova, form two zygotes, hence
the terms dizygotic and biovular. Fraternal twins are, essentially, two ordinary siblings who
happen to be born at the same time, since they arise from two separate eggs fertilized by two
separate sperm, just like ordinary siblings.
Dizygotic twins, like any other siblings, have an extremely small chance of having the same
chromosome profile. Even if they happen to have the same chromosome profile, they will always
have different genetic material on each chromosome, due to chromosomal crossover during
meiosis. Like any other siblings, dizygotic twins may look similar, particularly given that they
are the same age. However, dizygotic twins may also look very different from each other. They
may be of different sexes or the same sex, just like ordinary siblings.
Studies show that there is a genetic basis for dizygotic twinning. However, it is only the mother
who has any effect on the chances of having such twins; there is no known mechanism for a
father to cause the release of more than one ovum. Dizygotic twinning ranges from six per
thousand births in Japan (similar to the rate of monozygotic twins) to 14 and more per thousand
in some African countries.[8]
Dizygotic twins are also more common for older mothers, with twinning rates doubling in
mothers over the age of 35.[17] With the advent of technologies and techniques to assist women in
getting pregnant, the rate of fraternals has increased markedly.
Monozygotic ("identical") twins

