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Gianlorenzo, my son, my firstborn, 
was a real surprise.

When he was born he looked like a porcelain doll, 
he was so beautiful…..

……..…………………………………………..
…. but  despite everything I’m an optimist

and I like playing and looking at things from a different
angle…. 

so when I cuddle and kiss my son,
I think of him as a four-leafed clover…. 

because when we search for a lucky charm in a field of clover 
what we are looking for 

is really a joke dreamed up by nature:
an unusual four-leafed clover instead of a normal three-leafed

one.
So our son is a four-leafed clover….

but he can be one only if everybody thinks of him in this way 
and not just us.

Gianlorenzo’s mummy  



THE CRI DU CHAT CHILDREN’S ASSOCIATION (A.B.C.)

A.B.C. was founded in San Casciano Val di Pesa near
Florence in Italy in November 1995, thanks to Maura
Masini, the mother of Timothy. She had received little
information on her son’s illness when it was diagnosed,
and so decided to get in touch with other families who
shared her own problems.

The purposes of the Association were to try to elim-
inate the families’ feeling of isolation by allowing
them to talk about their experience and to exchange
useful advice; to increase the knowledge of the chil-
dren’s difficulties so that health-care providers would
be better prepared to deal with them; to make public
opinion and the medical services aware of the needs
of the children’s families; to keep both the families and
the care-givers informed of all new developments.

Since November 1995 much progress has been made
thanks to the precious work of many voluntary
helpers and professional people: at the moment the
Association consists of almost 130 families, and the
Italian Registry of Cri du Chat Syndrome, set up in
the 1980’s by Prof. Paola Cerruti Mainardi, contains
data on more than 200 children. Many of the aims of
the Association have been achieved; there have been
numerous Family Meetings and the study of the
Syndrome has been promoted and financed.

A research project has been carried out thanks to the
support of A.B.C. on a large number of Cri du Chat chil-
dren, using the most recent techniques in cytogenetic-
molecular analysis (FISH) and the collaboration of both
national and international specialists. The project was



also supported by Telethon Italia, and the results have
been presented at the most important Genetics
Congresses in Italy and the United States, and the Cri
du Chat Syndrome Support Group in the United
Kingdom. 

The studies published up to now regard the evaluat-
ion of the psychomotor development in a large group
of Italian Cri du Chat children, and have permitted
the elaboration of a chart which describes the specif-
ic development of the children, information not pre-
viously available. An international study has man-
aged to obtain specific development curves for
weight, height and skull size.

The results of the study on the genotype-phenotype
correlation of a large number of Cri du Chat children
have shown a correlation between the clinical severity
and the size and type of the deletion, and are impor-
tant in a practical way because they permit far
greater precision than before in diagnosis, treatment,
rehabilitation and genetic counselling. 

All the information collected from this and other on-
going research is of great help to pediatricians,
genetists, health-care providers and especially to the
families.

This collaboration is the result of the efforts of the
A.B.C. Association to coordinate the work of specialists
and families. The bond that has been created and
which becomes stronger with time, the gratitude and
appreciation of the families, the feeling of hope that is
so different from past despair are all comforting and
stimulating factors that continue to make the work of
the Association worthwhile.
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THE CRI DU CHAT SYNDROME

Cri du Chat is the name the French genetist Jerome Léjeune gave
in 1963 to a syndrome recognizable from birth due to the charac-
teristic cat-like cry. The word “syndrome” indicates the presence,
in the same patient, of different alterations which all stem from the
same cause. In this case the cause is the loss (deletion) of a part
of the short arm of one of the chromosomes of the fifth pair.

It is a rare genetic condition, with an incidence ranging from
1:15.000 and 1:50.000 live-born, although it is one of the most
frequent autosomal deletion syndromes in humans.

The new-born babies tend to have similar facial characteristics:
round face, eyes that seem wide apart because of the epicanthal
folds (a fold of skin at the inside angle of the eyelid), a small jaw
and a retracted chin (microretrognathia). Other features are low
birth weight, hypotonia (weak muscle tone) and impaired suction.
Over time the face changes: it becomes long and narrow, divergent
strabismus is frequent, hands and feet are small. Height and
weight are generally below normal, and the voice retains the par-
ticular acute tone.

The loss of a part of the 5p chromosome, while producing these
effects that taken by themselves would not be remarkable, unfor-
tunately also causes alterations in brain development, with cons-
equent microcephaly (head circumference smaller than normal)
and a delay in psychomotor development.

Individuals present a clinical variability in part correlated to the
size and type of deletion. In every case early rehabilitative and
educative therapies are essential.

Genetic aspects

The DNA is present in every cell nucleus and contains the
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genetic inheritance. During cellular multiplication it coils and
makes up the chromosomes that are organized in 23 couples,
each of which is made up of one chromosome of maternal and
one of paternal origin. The couple of chromosomes that deter-
mines the sex is XX in the female and XY in the male. The
other couples are identified by numbers from 1 to 22. The Cri
du Chat syndrome is due to the loss (deletion) of a fragment
of the short arm of one of the number 5 chromosomes (5p-)
(see page 22). The deletion can be in the terminal part (a sin-
gle breakpoint) or the inside (interstitial) (two breakpoints)
of the short arm. In some cases the deletion derives from other
chromosomic rearrangements such as unbalanced translocat-
ion, mosaicism, inversion or ring chromosome.

In most cases the deletion results from a “de novo” mutation,
as the parents have a normal karyotype. In 10-15% of cases
one of the parents is a carrier of a chromosomic abnormality
(which may be present in several generations of the same fam-
ily), more often a translocation, which does not alter his/her
genetic inheritance (the rearrangement is known as “bal-
anced”) but can give rise to the deletion in the offspring.
These events are not predictable and the syndrome cannot be
“blamed” on anyone.

The risk of recurrence is not higher than that of the general
population when the parents’ chromosomes are normal. In the
case of balanced translocation in one of the parents the risk
factor varies  from 9 to 19%, as an Italian study has shown: a
specific test on the family permits the evaluation of the risk in
each individual couple. The prenatal diagnosis is possible and,
in any case, genetic counselling provides all opportune infor-
mation.

Cytogenetic and the more recent molecular-cytogenetic
analyses suggest the presence of the “critical regions” which,
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if they are included in the deletion, are responsible for the
typical aspects of the syndrome.

Two genes, Semaphorine gene (SEMAF) and δ-catenine
(CTNND2), which have been isolated and mapped in the crit-
ical regions, could be involved in brain development. A recent
study in CdCS patients suggests that the deletion of telom-
erase reverse transcriptase gene (hTERT), which maps in the
distal part of 5p (5p15.33), could contribute to the phenotyp-
ic changes in CdCS.

The results of studies on genotype-phenotype correlation,
for which data was scanty and conflicting, conducted on a
large number of Italian children, have confirmed a clinical and
cytogenetical variability and the correlation between the grav-
ity of the illness and the type and size of the deletion. These
results are of great practical importance because they permit
a more precise evaluation of each patient, useful for diagnosis,
prognosis and rehabilitation.

Medical problems

In the neonatal period respiratory difficulties (asphyxia,
cyanotic crises) are possible, together with impaired suction.
These problems can usually be treated and resolved in the
pedriatic ward, and transfer to an intensive care unit will only
rarely be necessary.

Malformations may sometimes be present: although not freq-
uently observed the most severe are cardiac and renal abnormali-
ties. Less severe are inguinal hernia, syndactyly (fusion of one or
more fingers), congenital luxation of the hip, flat foot or club foot,
hypospadia, cryptorchidism (testicle in the inguinal canal).
Neonatologists and paediatricians will be able to advise on these
problems and any further specialist examinations, if necessary.
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Life expectation is good and some patients are over 60. The
average mortality rate is about 10%, mainly in the first year of life.

Intestinal and respiratory infections are frequent, but only in
the first years of life. An Italian research study, evaluating
immunology in Cri du Chat children, showed no significant
alteration in their immunity defences. It is important that they
should have all the recommended and compulsory vaccin-
ations.

There may be some eye problems (divergent strabismus,
myopia, cataract, abnormality in the optic nerve) and
orthopaedic ones (flat foot, scoliosis) which will require spec-
ialist advice. Since there have been some references (infreq-
ent) of patients with neurosensory deafness and the presence
of delay in speaking, an audiometric examination is necessary
for all Cri du Chat children. Larynx malformation (small, flop-
py) can sometimes cause anesthesiological problems (intuba-
tion difficulties). However, many Italian patients have under-
gone total anesthesia without complications.

Neurological problems are represented by hypotonia (low
muscular tone) in the first years of life, later substituted by
hypertonia (improved muscular tone). The microcephaly
reported at birth becomes more evident over time. Convulsive
crises are rare at all ages. Instrumental examinations (elec-
troencephalogram, CT scan and/or magnetic nuclear reso-
nance) can be useful in single cases.

The seriousness of the clinical situation varies, however, as
does late development. Sexual development is generally nor-
mal in both sexes.

As with other children, it is the paediatrician who will eval-
uate the patient’s progress and who will suggest any addition-
al tests.

Treatment guidelines are on page 34.



How a Cri du Chat child grows up

Cri du Chat children at birth are often underweight, shorter
and with a smaller head circumference than the norm, indicat-
ing that their pre-natal growth was slower. Their weight-gain
after birth is also slower than that of other babies.

A baby’s growth is influenced by genetic factors, aliment-
ation necessary to monitor growth in order to prevent any
future debilitation that might endanger it. Comparison with
healthy children is misleading because children with genetic
syndromes have a different growth from the general popula-
tion. It is therefore more useful to compare height, weight and
skull size of Cri du Chat children with specific reference val-
ues for this syndrome. For this purpose a multicentre interna-
tional study has collected anthropometric data of 374 patients:
167 Americans, 150 Italians, 47 British and 10 Australians,
which have been used to elaborate specific growth charts for
Cri du Chat children (see pages 23-32).

Results have confirmed the existence of pre-natal and post-
natal growth retardation: 50% of the children have weight and
head circumference values near or below minimum normal val-
ues at every age. Height is less affected than weight in the first
two years in both sexes, and also later on, especially in males.
In adult age, however, the patients are generally short and
present microcephaly.

The slowness of weight gain in the first two years may be due
to the sucking and feeding difficulties that have been freq-
uently reported. But the fact that this difference between
weight and height values continues into the older age groups
corroborates the clinical observation that Cri du Chat children
are generally slim because of constitutional factors deriving
from the syndrome. An awareness of this particular growth
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curve in Cri du Chat may help to avoid unnecessary medical
tests. 

These specific growth charts for the Cri du Chat syndrome,
obtained from a large number of children and until now
unavailable, together with normal growth comparative charts,
will be useful for paediatricians, family doctor, health-care
providers and parents to monitor the growth of these children
by following documented guidelines..

Psychomotor development

In most cases psychomotor development of Cri du Chat chil-
dren is very retarded; however this varies between individuals.
Few data are available in the literature to evaluate such retar-
dation. In recent years the possibility of studying a large num-
ber of Italian children and adults suffering from Cri du Chat
syndrome has resulted in specific information on their psy-
chomotor development. The Denver Developmental Screening
Test II (DDST II) enables paediatricians to obtain the per-
centile distribution of patients based on the age of achiev-
ement of the various milestones. The percentile calculation
allows a rapid comparison of a given patient with both Cri du
Chat children and the general population.

The developmental chart thus obtained (see page 33) high-
lights individual variations, but also confirms that although
there is a notable difference from normal children, 50% of the
patients can stand with help at 21 months, and can walk by
themselves at 3 years of age, and as many as 95% manage to
walk before 8 years of age; while 50% are capable of holding
objects at 9 months and can feed themselves at 4 years of age.
With regard to language development, particularily slow in Cri
du Chat children, it has been noted that 50% of children say
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“mummy and daddy” at 3 years of age and manage to combine
two different words at around 5 years of age. 

Surveys have demonstrated that Cri du Chat children,
although they have a severe development delay, if home-
reared with the opportunity of following rehabilitation from a
very early age, can achieve many skills during growth and con-
tinue to learn as adults. 

The achievement of development milestones should be eval-
uated in all Cri du Chat children to give a more accurate prog-
nosis to the families and specific guidelines for the health-care
providers.

It is useful to keep a diary of the child’s psychomotor devel-
opment in order to monitor his progress.

REHABILITATIVE AND EDUCATIONAL THERAPY

Physical therapy

The Cri du Chat syndrome cannot be cured by medicines or
operations. The deleted DNA segment can never be recovered,
and in any case brain damage occurs in the first weeks of preg-
nancy. However, it is possible to treat the consequences of the
genetic alteration through the rehabilitative therapy which
should begin in the very first weeks of life. Its success depends
on parents and health-care providers working together.

Several rehabilitation techniques have been evolved and it is
important to choose those methods best suited to each indiv-
idual are useful for Cri du Chat children.

Parents should ask an infantile rehabilitation specialist to
teach them the necessary techniques to improve sucking and
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swallowing (these feeding difficulties can contribute to delay
in growth).

Muscular hypotonia (frequently present) makes the child
“floppy” and less active than other children: this leads to a
delay in “keeping the head steady”, sitting alone and walking.
Coordination of movements can be stimulated by appropriate
exercises which help to contrast the pull of gravity thus allow-
ing the child to sit upright and gain autonomy.

The child must then be encouraged to move by himself using
every possible means, although the exercises should be care-
fully adapted to the severity of his symptoms.

When he begins to smile and relate to his surroundings it is
necessary to stimulate his interest both visually and orally so
as to teach him to pay attention. The stimulation must not dis-
turb him: the best way is to catch his eye and to speak softly.

In order to avoid chewing problems it is advisable to pass
gradually from smooth blended food to finely minced and then
chopped- up food. It is best to allow the child to eat with his
hands from a very early age, as this is an excellent exercise for
eye-hand coordination. It is highly motivating, variable and is
repeated several times a day. In this way the child manages to
accomplish a difficult task without being aware of it.

It is a good idea to start toilet training as early as possible.
Put the child on his potty for a short time (some minutes)
when he wakes in the morning and after each meal. The par-
ents must not show disappointment but continue to encourage
the child patiently, making no comment when nothing happens
but praising the child when he is successful.

It is not a good idea to make the child sit still at other times,
because the sitting position is not conducive to movements
which the child should be learning. 

However, contact with an infantile rehabilitation specialist,
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as soon after the birth as possible, is of the utmost impor-
tance; as is the collaboration between the family and the
health-care centre. The specifically devised programmes prep-
ared by the centre can be carried out by the family at home,
under the periodic control of the health operators.

Since all Cri du Chat children present clinical variability, as
proved in the most recent research papers, they need to follow
individual rehabilitation programmes.

Language and communication

Cri du Chat children are particularly slow in verbal develop-
ment and require the constant help of their family and ther-
apist.

A recent study has shown speech comprehension to be
notably higher than the ability to communicate.

Logopaedic treatment cannot modify the typical voice char-
acteristics, but can help patients by improving clarity of
expression. Alternative well known language forms can be
used with those children who cannot manage to communicate
verbally.

Sleeping difficulties

Sleeping problems are extremely common in Cri du Chat
children, especially if they are hyperactive. It should be
remembered that all children cry during the night, and it may
be useful to let them cry a little, before rushing to comfort
them, in the hope that the crying will succumb to sleep.
Parents can help the child to sleep well by establishing a rou-
tine that covers the entire day, with meals and bedtime at set
times. It is easier to fall asleep from 8.00 p.m. to 8.30 p.m. in
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winter and from 8.30 p.m. to 9.00 p.m. in summer.
The child’s room should be quiet, dark and comfortable. It is

his parents’ job to teach him how to fall asleep, by keeping
calm and patient and by singing him lullabies or telling fairy
tales. Then after saying goodnight they should leave the child
alone, even if he cries or tries to attract their attention.

This technique does not produce negative effects, and after
a few nights it can help reduce the parents’ stress levels and
improve the child’s behaviour during the day.

If however the parents cannot bring themselves to ignore their
child’s cries during the night there is an alternative method.
They can teach him to be alone by degrees: first by lying beside
him while he falls asleep for some nights, then by sitting on his
bed, then by standing near the door…. This usually works, but
obviously takes more time than the previous method.

It should be remembered that an intensive day’s play in the
open air is the best way of making the child feel sleepy.

On the other hand Cri du Chat children are very emotional and
they can be troubled by external tensions. During the night they
wake easily if they hear a noise because of their highly sensitive
hearing. It is a good idea to explain these noises to the child so
that he will be able to recognize them and not be frightened by
them: we are not afraid of things that we know.

Other suggestions of how to overcome sleep problems can be
found in the Bibliography.  

Behaviour and hyperactivity

Cri du Chat children are often hyperactive, restless, impul-
sive and reckless.

A research study has shown that hyperactivity is considered
the most serious behaviour problem and that it is present main-
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ly in patients with a relatively high intellect. Fits of bad temper
and self-injury are less frequent problems, found more often in
patients with a relatively low intellectual level.

However, not everything is a problem. Cri du Chat children are
usually happy, affectionate and sociable. They are often restless
and hyperactive when they are stressed or in a bad mood, or
when they are trying to attract an adult’s attention.

Hyperactive behaviour can be prevented or controlled by foll-
owing general rules, such as good sleeping habits or an affec-
tionate but decisive education system.

If the child is behaving dangerously or impossibly and pays no
heed to the parents’ instructions (given with decision, but calm-
ly), he must be forced to stop. This educational method must be
clear and constant so that the child will be able to understand
that such behaviour will not get him what he wants and he will
not receive attention until he has calmed down. This naturally
infers that when he behaves well he must be praised.

To get round absent-mindedness and distractibility it is impor-
tant to communicate  with the child by direct eye-contact and
by using concise and clear sentences together with explanatory
gestures. This is essential in order to be listened to and under-
stood. At such a point the child can be given simple tasks to
perform, which require a low level of attention and concentrat-
ion, and which can very gradually be substituted by more com-
plex tasks.

Cri du Chat children can sometimes put on a display of bad
temper. These tantrums (such as biting himself, hitting his head
with his hands, using his head as a battering-ram) or stereotypes
(repetitive movements without any real purpose, like clapping
hands or waving them about) can happen when the child is
bored or anxious or absorbed in a particular activity. Telling him
calmly to stop and giving him something else to do which will

11



keep him busy is a way of getting round the problem. Since these
children are hypersensitive to noise whispering is useful.

Upbringing of these children, who must be taught just like
any other child, can improve difficult behaviour. This very
hard task must be supported by the advice of paediatricians
and neuropsychiatrists. These problems tend to diminish as
the child grows up.

Medicinal therapy should be taken into consideration only in
particularly serious cases, as results are often unsatisfactory
and can cause side effects. In any case such a therapy should be
administered only if advised by a child neuropsychiatrist.

OTHER PROBLEMS

Excessive dribbling 

Most Cri du Chat children suffer from excessive dribbling
which, in many cases, means frequent changes of clothes during
the day. This dribbling is due to poor swallowing control and
can be improved by logopedia and physiotherapy started at an
early age. Special facial exercises can also be useful.

For particularly serious cases an operation to move the saliv-
ary glands has been suggested, but work has still to be done on
possible future side effects.

Dental problems

Observation carried out on numerous Cri du Chat patients
did not reveal a high level of dental decay; and oral hygiene
was good in milk teeth. But in older children the conditions
were worse, especially with regard to recurring gum disease.
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The “open-bite” malocclusion was frequently observed.
These results  pinpoint  the need for  cont inuat ive dental

therapy,  usual ly  s imple but  carr ied out  regular ly  (ses-
s ions of  profess ional  dental  hygiene).  There is  no reason
why more complex therapies  cannot be carr ied out ,  as
long as  a  local  anesthesia  is  used.  I t  is  necessary to
obtain the chi ld ’s  col laborat- ion in dai ly  dental  hygiene,
which may not  be easy,  so this  chore should be carr ied
out in  the presence of  the parents  or  with their  help.  In
chi ldren under 12 f luor ine tablets  have been proved use-
ful .  Hard work,  a lso in  this  area,  can br ing about sat is-
factory results .

Constipation

This problem has been frequently referred to by the parents
of Cri du Chat children. Potty training, which establishes a
routine, is very important. Also important is a diet rich in
fibre: fruit (especially prunes), vegetables and wholewheat
cereals. It is not a good idea to use laxatives on a regular basis,
although sometimes the paediatrician or family doctor  may
recommend an enema.

SOCIAL RELATIONSHIPS

Autonomy

It is  important  that  a  Cri  du Chat  chi ld should achieve
as much autonomy as possible .  I t  is  natural  that  the fam-
i ly  should inst inct ively  want to “protect”  him i f  he is  in
di f f iculty,  but  this  behaviour wi l l  impede or  s low down
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h is  a t tempts  to  become se l f - su f f i c i ent .  He  w i l l  be
encouraged and grat i f ied by anything he manages to do
by himself .

The family  should teach him to dress and undress with-
out  help,  to  use at  least  a  spoon and fork correct ly,  to  go
to the toi let  by himself  and to do other tasks;  thus
reducing his  dependence on others  as  much as  possible .

Good manners

The Cri du Chat child lives in a social context, and the peop-
le who surround him do not always have to adapt to his wish-
es. Although he obviously has particular needs he must learn
to behave himself when he is with other people, both at home
and outside. The rules learnt at home will be automatically
applied to the new surroundings and will act as a help towards
good manners: say hallo, don’t be a nuisance, don’t interrupt,
answer the question…

School

Early attendance at infant school is not recommended as the
child has not yet learnt social graces and would be exposed to
respiratory infections.

However, nursery school is advisable because contact with
other children will teach the rules of social behaviour much
more effectively than the family is able to.

The family, teacher and therapists must all work positiv-
ely together in order to support the child in whatever school
he attends. It will be necessary to devise individual educat-
ion programmes that can be adapted to the child’s learning
level.
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Sport

Work-outs in the gym, football, swimming, horse-riding,
mountaineering or skiing are fun, and also helpful ways to
acquire experience. They are moments that the children and
their families can enjoy together.

Parents and siblings

The presence of Cri du chat children in a family means a con-
stant commitment on different levels which is far-reaching.
Each family member is bound to be affected. A study of fam-
lies with Cri du Chat children has concluded that the internal
stress levels are linked to the degree of behavioural problems
of the children. Any help from relatives, friends and specialists
should be gratefully accepted. But the reactions of healthy sib-
lings and their ideas about their Cri du Chat brothers and sis-
ters are not those generally supposed by their parents, who
consider their healthy children much more preoccupied and
unhappy than they actually declare themselves to be.

However, psychological problems can often be present  in
parents and siblings, and a session with a psychologist can
prove helpful.

Help for the families in looking after the child

Sometimes people who are not part of the family home circle
may help look after him for short periods of time, varying from
a few hours a day to several weeks.

It depends on the area of residence. All over Italy voluntary
work is very active and helpers are invaluable and much appre-
ciated by many families.
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In some regions the Town Council organizes short holidays
for handicapped children in pleasant surroundings.

After school what future?

The life of a Cri du Chat child after he has completed com-
pulsory middle school is a constant worry for parents. Before
he finishes school it is a good idea for the parents to ask his
teachers what they consider could be the best solution for him
in the future.

There are various alternatives: training-schools, educational
centres, or a job.

The centres (either day or boarding) are run by specialist
staff and offer numerous activities that help to develop social
and communicative abilities and independence. In the centres’
workshops manual activities are taught, and the centres them-
selves are willing to collaborate with the family by continuing
any prescribed specialist treatment.

Thoughts

“Life with a Cri du Chat brother can be: funny, boring, tiring
and sometimes quite sad; my life is a bit of all these”.

“Not many people ask me what’s the matter with my brother,
but those rare times that they do I’m really happy and I’m very
grateful if they let him play with them”.

“Francesco can swim strongly in deep water, and he can
ski, run, talk, sing and has a great sense of humour. He is
extrovert, gentle and loving, but can also be headstrong
and disobedient. All his friends and acquaintances consider
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him to be exceptional”.

“Eleonora is great fun to be with, we often find ourselves
laughing at something she says or does. She is full of vitality
and enjoys being with other people…. she’s also very stubborn
and is capable of insisting for days until she gets what she
wants. She’s hyperactive and never stops running and jumping
around. We love her very much and couldn’t live without her”.

“Riccardo is fifteen: he’s quite slight but strong and tireless,
he loves to be in a crowd and his friends are readily available
and protective towards him; he likes music, watching televi-
sion and listening if someone reads aloud to him. The fact that
he is so happy, affectionate and out-going makes everything
much easier”.

“Angelica is eight and a half and can do a great many things:
she can nearly manage to wash herself, she gets dressed hap-
hazardly, she eats with cutlery, helps with the housework and
is very tidy. She adores playing with any type of ball, likes
going swimming and playing around in the water and is capti-
vated by music”.

“Alberto has some exceptional abilities and a good chance of
improvement in the future. He is an affectionate and sensitive
boy, very vivacious and curious about what is going on around
him. He instinctively realizes that other people are interested
in him in many ways, and he is capable of ingratiating himself
with everyone.

I’ve been asked what it’s like to be Alberto’s brother, and my
answer is that it’s an experience that teaches you life’s true
values and that helps you to grow up”.

17



REFERENCES

l Baccichetti C. Del(5p) without “cri du chat” phenotype. Hum Genet 1982;
60: 389.
l Baccichetti C, Lenzini E, Artifoni L, Caufin D, Marangoni P. Terminal dele-
tion of the short arm of chromosome 5. Clin Genet 1988; 34: 219-223.
l Brimblecombe F, Baltrop D. Children in Health and Disease, 10th edition.
London: Bailliere Tindall, 1978: 56-57.
l Carlin ME. The improved prognosis in cri du chat (5p-) syndrome. In: Fraser
WI ed. Procedings of the 8th Congress of the International Association for
Scientific Study of Mental Deficiency. Edinburgh: Blackwell 1990: 64-73.
l Cerruti Mainardi P, Vianello MG, Bonioli E. Considerazioni su 5 casi di sin-
drome di "cri du chat". Minerva Pediatr 1976; 28: 2389-2400.
l Cerruti Mainardi P. La sindrome del cri du chat in età adulta. In: Andria
G, Dagna Bricarelli F, del Porto G, De Marchi M, Federico A (eds). Patologia
genetica ad esordio tardivo. Bologna: Monduzzi 1987: 113-128.
l Cerruti Mainardi P, Pastore G, Guala A. Sindrome del cri du chat. In:
Balestrazzi P (ed). Linee guida assistenziali nel bambino con sindrome mal-
formativa. Milano: CSH 1994: 75-90.
l Cerruti Mainardi P, Guala A, Pastore G, Pozzo G, Dagna Bricarelli F,
Pierluigi M. Psychomotor development in cri du chat syndrome. Clin Genet
2000; 57: 459-461.
l Cerruti Mainardi P, Calì A, Guala A, Perfumo C, Liverani ME, Pastore G,
Overhauser J, Zara F, Pierluigi M, Dagna Bricarelli F. Phenotype-genotype
correlation in 7 patients with 5p/autosome translocations. Risk for carriers of
translocations involving 5p. Am J Hum Genet 2000; 67: 145.
l Cerruti Mainardi P, Perfumo C, Calì A, Coucourde G, Pastore G, Cavani S,
Zara F, Overhauser J, Pierluigi M, Dagna Bricarelli F. Clinical and molecular
characterization of 80 patients with 5p deletion: genotype - phenotype cor-
relation. J Med Genet 2001; 38: 151-158.
l Cerruti Mainardi P, Perfumo C, Pastore G, Calì A, Guala A, Biroli E,
Liverani ME, Egidi I, Zara F, Zerega G, Overhauser J, Pierluigi M, Dagna

18



Bricarelli F. Cri du chat syndrome. Ital J Pediatr 2001; 27: 840-850.
l Cerruti Mainardi P, Pastore G, Castronovo C, Godi M, Guala A, Tamiazzo
S, Provera S, Pierluigi M, Bricarelli FD, The natural history of Cri du Chat
Syndrome. A report from the Italian Register. Eur J Med Genet 2006 Jan 13.
[Epub ahead of print] [In press].
l Cerruti Mainardi P. Cri du Chat syndrome. Orphanet J Rare Dis 2006 Sep
5; 1:33. http://http://www.ojrd.com/content/1/1/33
l Ciaglia R, Lenci F, Caruso T, Celano A, Cerruti Mainardi P. Aspetti odon-
tostomatologici nella sindrome del cri du chat. In preparazione.
l Ciotti F, Biasini G, Panizon F. Pediatria dello sviluppo. Roma: La Nuova
Italia Scientifica, 1994.
l Clarke DJ, Boer H. Problem behaviors associated with deletion Prader-
Willi, Smith-Magenis, and Cri du Chat Syndromes. Am J Ment Retard 1998;
103: 264-271.
l Coplan J, Gleason JR, Ryan R, Burke MG, Williams ML. Validation of an early
language milestone scale in a high risk population. Pediatrics 1982; 70: 677-683.
l Cornish KM, Pigram J. Developmental and behavioural characteristics of
Cri du Chat syndrome. Arch Dis Child 1996; 75: 448-450.
l Cornish KM, Bramble D, Collins M. Cri du Chat Syndrome. Guide lines
For Parent and Professionals. Cri Du Chat Syndrome Support Group, 1998.
l Cornish KM, Bramble D, Munir F, Pigram J. Cognitive functioning in children
with typical cri du chat (5p-) syndrome. Dev Med Child Neurol 1999; 4: 263-266.
l Cornish KM, Cross G, Green A, Willatt L, Bradshaw JM. A neuropsycho-
logical-genetic profile of atypical cri du chat syndrome: implications for
prognosis. J Med Genet 1999; 36: 567-570.
l Cornish KM, Bramble D. Cri du Chat syndrome: genotype–phenotype cor-
relations and recommendations for clinical management. Dev Med Child
Neurol 2002; 44:494-497.
l Dallapiccola B. Malattia del “cri du chat” (5p-). In: La patologia cromo-
somica – Atti dei Congressi della Società Italiana di Medicina Interna, 74°
Congresso; Montecatini, 21-24 ottobre. Roma, L. Pozzi, 1973: 416-436.
l Dallapiccola B, Pistocchi G, Forabosco A, Capra L. Skeletal changes in the

19

[



“cri du chat” syndrome. Acta Genet Med Gemellol 1973; 22: 39-44.
l Dallapiccola B. Sindrome del “cri du chat”. In: Mastroiacovo P,
Dallapiccola B, Andria G, Camera G, Lungaroti MS: Difetti congeniti e sin-
dromi malformative. McGraw Hill Libri Italia, Milano, 1990: 254-255.
l Dykens EM, Clarke DJ. Correlates of maladaptative behavior in individuals
with 5p- (cri du chat) syndrome. Dev Med Child Neurol 1997; 39: 752-756.
l Estivill E, de Béjar S. Fate la nanna. Firenze: La Mandragora s.r.l. 1999.
l Frankenburg WK, Dodds JB, Archer P, Shapiro H, Bresnick B. The Denver
II: a major revision restandardization of the Denver Developmental
Screening Test. Pediatr 1992; 89: 91-97.
l Hodapp RM, Wijma CA, Masino LL. Families of children with 5p- (cri du chat) syn-
drome: familial stress and sibling reactions. Dev Med Child Neurol 1997; 39: 757-761.
l Lejeune J, Lafourcade J, Berger R, Vialatte J, Boeswillwald M, Seringe P,
Turpin R. Trois cas de délétion partielle du bras court d'un chromosome 5.
C.R. Acad Sci (D) 1963; 257: 3098-3102.
l Marinescu RC, Cerruti Mainardi P, Collins MR, Kouahou M, Coucourde G,
Pastore G, Eaton-Evans J, Overhauser J. Growth charts for cri du chat syn-
drome: an international collaborative study. Am J Med Genet 2000; 94: 153-162.
l Medina M, Marinescu RC, Overhauser J, Kosik SK. Hemizigosity of
δ−catenin (CTNND2) is associated with severe mental retardation in cri-du-
chat syndrome. Genomics 2000; 63: 157-164.
l Medolago Albani LM. La riabilitazione dei bambini affetti dalla sindrome
del Cri du Chat: quando il bambino piange come un gatto. Missione Salute
1997; 3: 54-55. 
l Niebuhr E. The cat cry syndrome (5p-) in adolescents and adults. J Ment
Defic Res 1971; 15: 277-291.
l Niebuhr E. The cri du chat syndrome. Epidemiology, cytogenetics and
clinical features. Hum Genet 1978; 44: 227-275. 
l Niebuhr E. Antropometry in the Cri du Chat syndrome. Clin Genet 1979;
16: 82-95.
l Overhauser J, Huang X, Gersh M, Wilson W, McMahon J, Bengtsson U,
Rojas K, Meyer M, Wasmuth JJ. Molecular and phenotypic mapping of the

20



short arm of chromosome 5: sublocalization of the critical region for the cri-
du-chat syndrome. Hum Mol Genet 1994; 3: 247-252.
l Perfumo C, Cerruti Mainardi P, Calì A, Coucourde G, Zara F, Cavani S,
Overhauser J, Dagna Bricarelli F, Pierluigi M. The first three mosaic cri du chat
syndrome patients with two rearranged cell lines. J Med Genet 2000; 37: 967-972.
l Piccardi L, Pizzamiglio MR, Guariglia C. Sviluppo del linguaggio in soggetti
affetti da Cri du Chat. Psicologia clinica dello sviluppo /a. IX, n. 1, aprile 2005
l Pizzamiglio MR, Piccardi L, Massarelli C, Leoni S, Boschetti V, Saraco R.
Protocollo di trattamento neuropsicologico per i bambini con sindrome cri du chat.
I Quaderni n.19, I.R.C.C.S. Fondazione S. Lucia.  Roma: erre s.r.l. dicembre 2000.
l Pizzamiglio MR et al: La riabilitazione meuropsicologica in età evolutiva.
Pizzamiglio MR (ed). Milano: Franco Angeli s.r.l. 2003.
l Prina EG, Cortinovis I, Casciati MC, Chiodi A, Invernizzi L, Alberti S, et
al. Valutazione critica del test di Denver sulla base di un campione di bam-
bini di Mialno. Ital J Pediatr 1996; 22: 322-330.
l Rizzi M. Valutazione immunologica in pazienti affetti dalla sindrome del
cri du chat 5p-. Tesi di Laurea, Facoltà di Medicina e Chirurgia, Università
degli Studi di Milano, Anno Accademico 1996-97.
l Simmons AD, Pueschel AW, McPherson JD, Overhauser J, Lovett M.
Molecular cloning and mapping of human Semaphorin F from the Cri-du-
Chat candidate interval. Biochem Biophys Res Com 1998; 242: 685-691.
l Wilkins LE, Brown JA, Nance WE, Wolf B. Clinical heterogeneity in 80 home-
reared children with cri-du-chat syndrome. J Pediatr 1983; 102: 528-533.
l Zhang, A, Zheng, C, Hou, M, Lindvall, C, Li, K, Erlandsson, F, Björkholm,
M, Gruber, A, Blennow, E, Xu, D. Deletion of the telomerase reverse tran-
scriptase gene and haploinsufficiency of telomere maintenance in cri du
chat syndrome. Am J Hum Genet 2003; 72: 940-948.
l Zhang X, Snijders A, Segraves R, Niebhuhr A, Albertson D, Yang H, Gray
J, Niebuhr E, Bolund L, Pinkel D. Hight-resolution mapping of genotype-
phenotype relationships in cri du chat syndrome using array comparative
genomic hybridization. Am J Hum Genet 2005; 76: 312-326. 

21



22

KARYOTYPE

Female karyotype showing, at the level of one of the chromosomes of the 5th pair,
the loss of the segment of the short arm that causes the Cri du Chat syndrome. 
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From: Marinescu RC, Cerruti Mainardi P, Collins MR, Kouahou M, Coucourde G, Pastore G, Eaton-Evans J, Overhauser J. Growth Charts
for Cri du Chat Syndrome: an international collaborative study. Am J Med Genet 2000; 94: 153-162.

Fig. 1: weight of females with Cri du Chat syndrome from birth to the age of 24

months (blue lines). The normal growth curve (thin red lines) is shaded in

orange.
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Da: Marinescu RC, Cerruti Mainardi P, Collins MR, Kouahou M, Coucourde G, Pastore G, Eaton-Evans J, Overhauser J. Growth Charts for Cri du Chat Syndrome:
an international collaborative study. Am J Med Genet 2000; 94: 153-162.

Fig. 2: weight of females with Cri du Chat syndrome from 2 to 18 years (blue

lines). The normal growth curve (thin red lines) is shaded in orange.
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GROWTH CHARTS.3
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from: Marinescu RC, Cerruti Mainardi P, Collins MR, Kouahou M, Coucourde G, Pastore G, Eaton-Evans J, Overhauser J. Growth Charts
for Cri du Chat Syndrome: an international collaborative study. Am J Med Genet 2000; 94: 153-162.

Fig. 3: weight of males with Cri du Chat syndrome from birth to the age of 24

months (blue lines). The normal growth curve (thin red lines) is shaded in

orange.
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GROWTH CHARTS.4

From: Marinescu RC, Cerruti Mainardi P, Collins MR, Kouahou M, Coucourde G, Pastore G, Eaton-Evans J, Overhauser J. Growth Charts for Cri du Chat
Syndrome: an international collaborative study. Am J Med Genet 2000; 94: 153-162.

Fig. 4: weight of males with Cri du Chat syndrome from 2 to 18 years (blue lines).

The normal growth curve (thin red lines) is shaded in orange.
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GROWTH CHARTS.5
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From: Marinescu RC, Cerruti Mainardi P, Collins MR, Kouahou M, Coucourde G, Pastore G, Eaton-Evans J, Overhauser J. Growth Charts for Cri du Chat
Syndrome: an international collaborative study. Am J Med Genet 2000; 94: 153-162.

Fig. 5: height of females with Cri du Chat syndrome from birth to the age of 24

months (blue lines). The normal growth curve (thin red lines) is shaded in

orange.
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GROWTH CHARTS.6

From: Marinescu RC, Cerruti Mainardi P, Collins MR, Kouahou M, Coucourde G, Pastore G, Eaton-Evans J, Overhauser J. Growth Charts for Cri du Chat
Syndrome: an international collaborative study. Am J Med Genet 2000; 94: 153-162.

Fig. 6: height of females with Cri du Chat syndrome from 2 to 18 years (blue

lines). The normal growth curve (thin red lines) is shaded in orange.
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GROWTH CHARTS.7
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Fig. 7: height of males with Cri du Chat syndrome from birth to the age of 24

months (blue lines). The normal growth curve (thin red lines) is shaded in

orange.

From: Marinescu RC, Cerruti Mainardi P, Collins MR, Kouahou M, Coucourde G, Pastore G, Eaton-Evans J, Overhauser J. Growth Charts for Cri du Chat Syndrome:
an international collaborative study. Am J Med Genet 2000; 94: 153-162.
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GROWTH CHARTS.8

Fig. 8: height of males with Cri du Chat syndrome from 2 to 18 years (blue lines).

The normal growth curve (thin red lines) is shaded in orange.

From: Marinescu RC, Cerruti Mainardi P, Collins MR, Kouahou M, Coucourde G, Pastore G, Eaton-Evans J, Overhauser J. Growth Charts for Cri du Chat Syndrome:
an international collaborative study. Am J Med Genet 2000; 94: 153-162.
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GROWTH CHARTS.9
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Fig. 9: head circumference of females with Cri du Chat syndrome from 0 to 15

years (blue lines). The normal growth curve (thin red lines) is shaded in orange.

From: Marinescu RC, Cerruti Mainardi P, Collins MR, Kouahou M, Coucourde G, Pastore G, Eaton-Evans J, Overhauser J. Growth Charts
for Cri du Chat Syndrome: an international collaborative study. Am J Med Genet 2000; 94: 153-162.
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GROWTH CHARTS.10

Fig. 10: head circumference of males with Cri du Chat syndrome from 0 to 15

years (blue lines). The normal growth curve (thin red lines) is shaded in orange.

From: Marinescu RC, Cerruti Mainardi P, Collins MR, Kouahou M, Coucourde G, Pastore G, Eaton-Evans J, Overhauser J. Growth Charts for Cri du Chat
Syndrome: an international collaborative study. Am J Med Genet 2000; 94: 153-162.
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PSYCHOMOTOR DEVELOPMENT CHART

From: Cerruti Mainardi P, Perfumo C,  Pastore G, Calì A, Guala A, Biroli E, Liverani ME, Egidi I, Zara F, Zerega G, Overhauser J, Pierluigi M, Dagna
Bricarelli F. Cri du Chat Syndrome. Ital J Pediatr 2001; 27:840-850

PSYCOMOTOR DEVELOPMENT IN 91 ITALIAN PATIENTS WITH CDCS

BByy kkiinndd ccoonncceessssiioonn ooff SSIIPP aanndd PPaacciinnii EEddiittoorree SS..PP..AA..
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TREATMENT GUIDELINES

PPRROOBBLLEEMMSS

NNeeoonnaattaall pprroobblleemmss                 

CCoonnggeenniittaall mmaallffoorrmmaattiioonnss 
((rraatthheerr uunnccoommmmoonn))                    

NNeeuurroollooggiiccaall pprroobblleemmss

AAnneesstthheessiioollooggiiccaall pprroobblleemmss         

RReeccuurrrreenntt iinnffeeccttiioonnss                   

EEyyee pprroobblleemmss                       

OOrrtthhooppeeddiicc pprroobblleemmss

DDeennttaall aanndd mmoouutthh pprroobblleemmss

CCLLIINNIICCAALL DDAATTAA

l Low weight at birth, possible respiratory 
problems (asphyxia, cyanosis)

l Difficult suction, vomit, hypotonia                          

l Heart (septum defects, arterial duct opening)        
l Gastrointestinal tract 

(malrotations, Hirschprung disease)
l Brain (agenesis of corpus callosus)

l Kidneys                                          
l Congenital luxation of the hipp 
l Chryptorchydism, inguinal hernia, syndactyly, 

cleft lip and palate

l Hypotonia followed  by hypertonia, psychomotor
retardation 

l Neurosensory deafness (rare)
l Convulsive crisis (rare)

l Possible difficult intubation due to larynx 
abnormalities

l Respiratory and gastrointestinal

l Divergent strabismus, myopia, cataract

l Flat foot, pes varus; scoliosis

l Scarce dental caries 

l Frequent malocclusion like “ open bite “

MMAANNAAGGEEMMEENNTT

l Neonatal and paediatric treatment
l Psychological support to the family                                    

l Importance of starting physical therapy (to improve 
suction and swallowing) right from the first weeks of life

l Possible breast feeding

l ECG, chest X-ray, BD Echocardiography at diagnosis      
l Abdominal echography whenever necessary

l Transfontanellar echography at birth, CT and MNR if 
indicated                            

l Urogenital echography at 2 months
l Hip echography at 2 months                       
l Advice from the paediatric surgeon

l Early rehabilitation (right from the first weeks of life): 
physical therapy, psycomotricity, speech therapy 
Important a close collaboration between families and 
operators

l Audiometric examination in the first months of life
l EEG

l Anesthesiological consultation

l Immunological and allergologic evaluation                          
l Compulsory and recommended vaccinations

l Periodic eye examination

l Periodic othopedic examination

l Early oral hygiene. Regular sessions of oral hygiene with a
professional 

l Possible dental or othodontic treatments preferably in 
local anesthesia. Fluoroprophylaxis
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For Timmy
From Benedetta
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