Available on line WWW.]OCpr.com

Journal of Chemical and Pharmaceutical Research

L

J. Chem. Pharm. Res., 2010, 2(2): 604-609

.. ....
Hay ™

&
o

ISSN No: 0975-7384

Cri Du Chat Syndrome-A rare genetic disorder: An overview

Satyanand Tyagi**, Sachin Kumar', Amit Kumar?, Mohit Singla*and Abhishek Singh®

'K .N.G.D Modi Institute of Pharmaceutical Education & Research, Modinagar, Uttar Pradesh
M. S Ramaiah College of Pharmacy, Bengaluru, Karnataka
*Meerut Institute of Engg. and Technology, Meerut, Uttar Pradesh

Abstract

Cri du chat Syndrome is an uncommon and unusu&ditary disorder which is caused by a
deletion of chromosome 5p. Infants with this coiditoften have a high-pitched cry that sounds
like that of a cat. The disorder is characterized ibtellectual disability and delayed
development, small head size (microcephaly), lowthbweight, and weak muscle tone
(hypotonia) in infancy. Affected individuals alsave distinctive facial features, including
widely set eyes (hypertelorism), low-set ears, alspaw, and a rounded face. Some children
with cri-du-chat syndrome are born with a heartedef Cri-du-chat syndrome occurs in an
estimated 1 in 20,000 to 50,000 newborns. This it@mndis found in people of all ethnic
backgrounds. The aim of present article is to mtevin depth knowledge about Cri du chart
syndrome which is no doubt, a rare genetic disoldehis article the author has explained all the
clinical aspectselated to Cri-du chat syndrome.

Key words: 5P minus syndrome, Le Jeune's syndrome, Cat'syoigromeChromosome 5p
deletion syndromegri-du-chat.

I ntroduction

Normal development of a prenatal baby is somethihgarents hope for and may sometimes
take for granted. When a child is developing befbmth, a minute malfunction in DNA

replication or chromosome formation can result inaaray of genetic disorders. One of these
disorders is Cri du chat, or Cat cry syndrome. Bisted by Dr. Lejune in 1963, this disorder is
the product of a deletion in the p arm of chromos@nThe small deletion of a single band of
DNA triggers this abnormality. This produces newtsothat have a characteristic cry that
resembles the mew of a cat as well as other syngptarhich include missed developmental
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milestones and microcephaly. Research of Cri dut ¢tz not only brought forth more
information about the disorder but also detectexhhiques. For example, the classic karyotype
which provides a view of chromosomes and amniosghtehich allows fetal cells to be
acquired and grown in culture are used in the dieteof Cri du chat. In addition to detecting
Cat Cry Syndrome, these methods have shed lightherdisorder and allowed the medical
genetics community to reach new conclusions ane pasvided major results.

Cri du chat syndrome, also known aschromosome Bfetidn syndrome, 5p minus
syndrome or Lejeune’s syndrome is a rare genesiarder due to a missing part of chromosome
5. Its name is a French term (cat-cry or call of tat) referring to the characteristic cat-
like cry of affected children. It was first des@ib by Jérbme Lejeune in 1963. The condition
affects an estimated 1 in 20,000 to 50,000 livéhbjrstrikes all ethnicities, and is more common
in females by a 4:3 rati®@ri du chat syndrome is rare. It happens when gemdbrmation on
chromosome 5 is missing. One missing piece, cdlEAT (telomerase reverse transcriptase) is
involved in control of cell growth, and may playrae in how some of the features of this
syndrome develop. Most cases are believed to aaimg the development of the egg or sperm.
A minority of cases result from one parent carrymgearrangement of chromosome 5 called a
translocation and passing this on to the baby. Shigdrome may account for up to 1% of
individuals with severe mental retardation.

Sign and Symptoms of Cri Du Chat syndrome

The syndrome gets its name from the charactemsyiof affected infants, which is similar to
that of a meowing kitten, due to problems with the/nx and nervous system. About 1/3 of
children lose the cry by age Dther symptoms of cri du chat syndrome may inelud

= feeding problems because of difficulty swallowinglaucking.
= low birth weight and poor growth.

= severe cognitive, speech, and motor delays.

= behavioral problems such as hyperactivity, aggoessantrums, and repetitive movements.
= unusual facial features which may change over time.

= excessive drooling.

= Constipation.

= downward slant to the eyes

= Mental retardation

= Partial webbing or fusing of fingers or toes

= Single line in the palm of the hand (simian crease)

= Skin tags just in front of the ear

= Slow or incomplete development of motor skills

= Small head (microcephaly)

= Small jaw (micrognathia)

= Wide-set eyes

Other common findings include hypotonia, microcdphgrowth retardation, a round face with
full cheeks, hypertelorism, epicanthal folds, doslaating palpebral fissures, strabismus, flat
nasal bridge, down-turned mouth, micrognathia, $®t-ears, short fingers, single palmar
creases, and cardiac defects (e.g., ventricular talsepdefect [VSD], atrial septal
defect [ASD], patent ductus arteriosus [PDA], tietygt of Fallot). People with Cri du chat are
fertile and can reproduce.
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Less frequently encountered findings include dipfand palate, preauricular tags and fistulas,
thymic dysplasia, intestinal malrotation, megacolaguinal hernia, dislocated
hips, cryptorchidism, hypospadias, rare renal malégions(e.g., horseshoe kidneys, renal
ectopia or agenesis, hydronephrosis), clinodadfylyhe fifth fingers, talipes equinovarus, pes
planus, syndactyly of the second and third fingerd toes, oligosyndactyly, and hyperextensible
joints. The syndrome may also include various désgigphics, including transverse flexion
creases, distal axial triradius, increased wharmt$ @aches on digits, and a (simian crease). Late
childhood and adolescence findings include sigaificintellectual disability, microcephaly,
coarsening of facial features, prominent supraarbidges, deep-set eyes, hypoplastic nasal
bridge, severe malocclusion, and scoliosis.

Affected females reach puberty, develop secondexycharacteristics, and menstruate at the
usual time. The genital tract is usually normalfemales except for a report of a bicornuate
uterus. In males, testes are often small, but spgenesis is thought to be normal.

Genetics

Cri du chat syndrome is due to a partial deletibthe short arm of chromosome number 5, also
called "5p monosomy". Approximately 90% of casesults from a sporadic, or randomly-
occurring, de novo deletion. The remaining 10-15% due to unequal segregation of a
parental balanced translocation where the 5p mangss often accompanied by a trisomic
portion of the genome. These individuals may haveensevere disease than those with isolated
monosomy of 5p.

Most cases involve total loss of the most dist@63% of the material on the short arm. Fewer
than 10% of cases have other rare cytogeneticathmrs (e.g., interstitial deletions, mosaicisms,
rings and de novo translocations). The deletedrobsome 5 is paternal in origin in about 80%
of de novo cases.

Loss of a small region in band 5p15.2 (cri du atréical region) correlates with all the clinical
features of the syndrome with the exception of ¢hdike cry, which maps to band 5p15.3
(catlike critical region). The results suggest thatoncontiguous critical regions contain genes
involved in this condition's etiology. Two genesthrese regions, Semaphorine F (SEMASA)
and delta catenin (CTNND2) are potentially involviedcerebral development. The deletion of
the telomerase reverse transcriptase (hnTERT) garedized in 5p15.33 may contribute to the
phenotypic changes in cri du chat syndrome as well.

Pathophysiology

« A partial deletion of the short arm of chromosomés Sesponsible for the characteristic
phenotype.

+ The characteristic cry is perceptually and acoaByisimilar to the mewing of kittens. This
unusual cry is due to structural abnormalitiesha karynx (e.g., laryngeal hypoplasia) and
CNS dysfunction. The laryngeal appearance may benaloor may exhibit marked
anatomical abnormalities such as floppy epiglogisall larynx, and asymmetric vocal cords.
However, the cause of the characteristic cry cameoentirely ascribed to the larynx. A
developmental field may connect the brain and ffeceed clivus region of the cranial base
with the laryngeal region from which the charadtcicry derives. This area of the brain is
probably deformed in patients with cri-du-chat symde. The characteristic cry usually
disappears over time.

% Genotype-phenotype studies in cri-du-chat syndrimaé¢o the identification of two separate
chromosomal regions, hemizygosity for which is asged with specific phenotypes.
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Diagnosis and M anagement

No specific treatment is available for this syndeorithe mental retardation must be addressed,
and counselling is recommended for the parentser®aof a child with this syndrome should
have genetic counselling and a karyotype test teraigne if one parent has a rearrangement of
chromosome 5. Diagnosis is based on the distincime and accompanying physical
problems. Genetic counselling and genetic testiag tme offered to families with individuals
who have cri du chat syndrome. Children may betéckdy speech, sound, and occupational
therapists. Cardiac abnormalities often requirgisat correction.

Medical Care

» Care is supportive. No treatment is available feda-chat syndrome.

» Genetic counseling is indicated.

s Female patients are fertile and can deliver viaddfected offspring, with an estimated
recurrence risk of 50%.

¢ Recurrence risk for a de novo case is 1% or leas Recurrences in chromosomally healthy
parents are probably the result of gonadal mosaitis the 5p deletion in one of the parents.

% If a parent is a balanced carrier of a structuearnangement, the risk is substantially high.

The risk should be assessed based on the typeuofustl rearrangement and its pattern of

segregation.

Chronic medical problems such as upper respirdtant infections, otitis media, and severe

constipation require appropriate treatment.

Use the relatively good receptive skills to encgeralanguage and communicative

development rather than relying on traditional atrbethods.

Early stimulation and introduction to sign languagee effective means of developing

communication skills (50% of children are able s $ign language to communicate).

Behaviour modification programs may be successfulmanaging hyperactivity, short

attention span, low threshold for frustration, aself-stimulatory behaviours (e.g., head-

banging, hand-waving).

» Visual-motor coordination computerized training noyes the visuospatial performance in a
child affected by cri-du-chat syndrome.

Y VWV VYV V¥V

Surgical Care

» Correction of congenital heart defects may be meid. Medical problems involving minor
malformations such as strabismus and clubfoot nayaimenable to surgical correction.
Orchiopexy may be necessary in patients with ureteded testes.

» Issues important to anesthetic plan include theviehg:

% Anatomical abnormalities of the airway

% Congenital heart disease

% Hypotonia

+ Mental retardation

% Temperature maintenance

Prognosis

« After the first years of life, the mortality (10%hd morbidity rates are low. About 75%
of deaths occurred during the first months of ldad as many as 90% occurred within the
first year.

% Recent improvements in management and rehabilitgtiograms have resulted in increased
psychomotor development, improved autonomy, angtbsocial adaptation.

% Until recently, little was known about the cognéifunction of patients with cri-du-chat
syndrome. Recent literature indicates that manjdn can develop some language and
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motor skills. These children attain the developrakand social skills commonly observed in
children aged 5-6 years, although their linguistilities are seldom as advanced. Older,
home-reared children are usually ambulatory, ablecdmmunicate verbally or through

gestural sign language, and independent in sedf-sldls.

Patient Education

Families are greatly affected. The main contributmrincreased family stress is the child's
maladaptive behaviour. However, these families edseive social support from other families,
friends, and concerned professionals. Up-to-daterrmation about the syndrome and other
resources should be made available.

Special Concerns

> Genetic counseling

< Most persons with cri-du-chat syndrome have a de mteletion, and the risk of recurrence
in these individuals is practically negligible. Hever, the possibility of gonadal mosaicism
in one of the parents cannot be excluded, eveo reaurrence has been reported.

< In patients with a balanced familial translocatiche recurrence risk is higher. The
reproductive risk for producing unbalanced offsgrifor carriers of translocations that
involve 5p ranged from 8.7-18.8%he risk for male and female carriers is the same.

> Prenatal diagnosis

< Prenatal diagnosis of fetuses with cri-du-chat syme has been reported in families with a
balanced familial translocation.

< Prenatal diagnosis of de novo 5p deletions is patraon but has been reported in patients

with following conditions:

Isolated bilateral ventriculomegaly

Fetal choroid cysts associated with an abnormalemal serum human chorionic

gonadotrophin level

Microcephaly with cerebellar hypoplasia (a fetuiwéip- mosaicism)

Dandy-Walker syndrome with agenesis of the cor@lissum

Encephalocele

Corpus callosum agenesis

Lo =

-

Discussion and Conclusion

Above discussion shows that the Cri-du-chat synérasnan autosomal deletion syndrome
caused by a partial deletion of chromosome 5p andharacterized by a distinctive, high-
pitched, cat like cry in infants characterized bignocephaly and facial abnormalities throughout
life. No treatment is available for cri-du-chat dypme. Care is supportive. Genetic counselling
is indicated, further consultations of Clinical ngéicist, Developmental paediatrician,
Neurologist, Cardiologist , Ophthalmologist , Denti Orthopaedist , Psychologist, Physical and
occupational therapist, Speech language patholagidt Audiologist may be required time to
time. Family members of people with Cri-du-chatdigme will also need help in coping with
the stresses of the disease. Social and psychsafpigort can help with family relationships and
antisocial behaviour. Family therapy and genetianselling are often useful for alleviating
family conflict and stressors related to relatiapdbsses.
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