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Case report

Mosaic cri-du-chat syndrome in a girl with a mild phenotype
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Abstract. We report on the clinical observation of a girl patient with few signs of cri-du-chat syndrome. The chromosomal analysis in lymphocyte culture showed 46,XX,del(5)(p15.3) in 38% of cells. Psychological tests revealed motor, perceptive and visual-spatial problems, as well as immaturity and emotional dependence.
The phoniatric evaluation showed poor vocabulary, difficulty with repeating words or numbers in sequence, and
better receptive than expressive language. The spectrographic measurements showed disturbance of fundamental
frequency (F0) in vocal pronunciation. The anatomic findings of the laryngoscopic evaluation were normal, indicating that the voice and speech problems were functional disorders. The present case revealed moderate clinical
signs and vocal disturbance associated with a low percentage of 5p- cells and the breakpoint at 5p15.3. The short
terminal deletion with a possible loss of the critical region for cat-like cry and the presence of a normal cell line,
explain the cry not so typical at birth (weak but not high-pitched), the intermediate values of F0, and the moderate
mental retardation. This case is compared with other mosaic 5p- patients reported in the literature.
Keywords: CdCS, mosaic cri-du-chat syndrome, speech and learning disabilities.

Introduction
The cri-du-chat syndrome (CdCS), OMIM#
123450, firstly described by Lejeune et al. (1963),
is a partial aneusomy resulting from haploinsufficiency of the distal segment of the short arm
of chromosome 5, with an incidence of 1 in 50 000
live births, and 1 in 350 severely mentally retarded
people. The characteristic manifestations of the
syndrome include vocal peculiarities (with a typical, striking, catlike cry during the first year of
life), frequently associated with poor differentiation of the anatomical structure of the larynx.
Psychomotor retardation, severe mental retardation, failure to thrive, and craniofacial
dysmorphisms, with a round face, hypertelorism,
epicanthal folds, down-slanting palpebral fissures,

strabismus, broad nasal bridge, and micrognathia
being more evident in infancy. There are
dermatoglyphic traits, such as an increased number of whorls and arches, and a low frequency of
ulnar loops; elevated t-triradius; and transverse
flexion creases on the palm (Niebuhr 1978a).
The patients show a high variability in their developmental achievement, and the presence of a
del(5p) is not necessarily associated with a severe
phenotype. Overhauser et al. (1994) and Gersh
et al. (1995) distinguish 2 cri-du-chat critical regions (CdCCR): one for dysmorphism and mental
retardation in 5p15.2, and one for the catlike cry in
5p15.3.
In a large series of CdCS patients, Mainardi
et al. (2006) observed a great variability of deletions, with breakpoints ranging from 5p15.2 to
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5p11, and confirmed the high percentage of terminal deletions (81.8%). The previous review of 331
cases, reported by Niebuhr (1978a), estimated that
about 80% of the cases resulted from de novo deletions, 12% were derived from a familial rearrangement, and a minority of cases involved other rare
cytogenetic abnormalities. The occurrence of
mosaicism is a very rare finding, with frequency
estimated at about 3% of the CdCS patients. There
are also cases of del(5p) with deleted region
pter-p15 to p13 in combination with duplication or
deletion of another autosomal segment, with an
abnormal but not typical CdCS phenotype
(Schinzel 2001).
Here, a new case of the mosaic CdCS is described in a girl with relatively mild phenotypic
manifestations, but cognitive and speech difficulties and other CdCS mosaic patients are reviewed.

Patient and methods
The proband is a 10-yea-old girl (Figure 1A). She
was born at full term from healthy, nonconsanguineous parents, the mother being 31 and
the father 26 years old at that time. The pregnancy
was normal, and vaginal delivery took place without medical assistance. Her birthweight was
2600 g (3rd centile), length 45 cm (15th centile),
and head circumference 33 cm (10th centile). She
cried weakly and had a round face, slight
retrognathia and low-set ears. Psychomotor development was delayed; she walked at 2 years, spoke
her first words at 18 months. At the age of 3 years,
a heart defect (VSD) was diagnosed and surgically
repaired. She presented with a failure to thrive,
hypotonia, and minor facial dysmorphisms.
Dermatoglyphics were considered to be normal:
without distal t-triradius and no thenar or
hyphothenar patterns on either of her hands; fingertips: LU,twin-pocket L,LU,LU,LU on the left
hand; LU,LU,A,LU,LU on the right hand?; absence
of transversal creases.
She had a convergent squint; hypotropic right
eye; amblyopia, and hypermetropia. At present
she shows delayed speech, has learning difficulties, and attends a special school for children with
mild or moderate learning disabilities.
Psychological development and personality
traits

Psychological tests were carried out to evaluate
her social and cognitive performance, and showed
a delay in fine motor development. Impaired men-

tal development was revealed by difficulty related
to perceptual analyses, communication and motor
skills. Tests like the RAVEN, BENDER, CAT,
HTP-F Progressive Scale and Piagetian Tests
(Angelini et al. 1999; Clawson 1992; Bellak and
Bellak 2000; Weis 1997; Kolck 1968; Hammer
1991) were performed. The first 3 tests were not in
the least understood by the child, and the HTP
Graphisms show a graphic quality equivalent to
that of a child aged 2–3 years, with fragment figures and many circles. Motor, perceptive and
visuospatial problems were also shown to be present.
In the Piagetian Tests, the patient demonstrated
thinking that was still irreversible and centralized,
with focus on only one dimension of a certain
stimulus. However, in other, less elaborate games
(like memory games), the patient showed that in
spite of the difficulty, she was able to understand
the rules, and tried not to break them. Furthermore,
a moderate attention deficit was observed, with
difficulty in speech, a weak vocal timbre, and frequently one did not understand what she said.
Whenever she was asked to repeat what she had
said, the child sometimes evaded speaking and
tried to translate the words into gestures, without
much patience. However, it was noted that the patient was able to carry on a dialogue and answer
formulated questions, in spite of all the answers
not being coherent with the questions she was
asked. In addition to this, the patient demonstrated
great difficulty with symbolic constructions, and
was not apt to elaborate stories and representations, such as those demanded by the CAT test.
She also demonstrated immaturity and emotional
dependence, with an infantile concept of the
world, and feelings of inadequacy with regard to
the environment.
Phoniatric evaluation

The acoustic analysis was carried out through the
CTS info VoxMetria program in a soundproof
room, and digitalized on an ADM Athlon 2.0 computer with a 32-bit sound card with line-in input.
A JWL unidirectional dynamic microphone,
SM-24 model, was used at a distance of 10 cm
from the patient’s mouth at a 45-degree angle. For
the fundamental frequency (F0) analysis and its
ranges of disturbance, the patient was asked to
pronounce the vowel “E”, and for the analysis of
the vocal quality, she counted numbers. For vocal
quality, an attempt was made to collect samples of
chaining speech, but as the patient had a poor vocabulary, she used gestures to complement speech,
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Figure 1. A. Frontal and lateral view of the girl at the age of 10 years. B. Sonogram of the patient showing high values of
fundamental frequency (F0) and slightly irregular tracing. C. Scheme of chromosome 5 (ISCN 2005) and partial
karyotype of normal (a) and 5p- cells (b).

showing difficulty with repeating words or numbers in sequence, and presented better receptive
than expressive language.
The spectrographic analysis measurements
showed the following F0 values: maximum
469.90 Hz; mean 364.80 Hz, and minimum
275.86 Hz, similar as those observed in the mosaic
patient reported by Romano et al. (1991).

The disturbance ranges (jitter and shimmer)
showed many alterations when compared to their
reference values (Figure 1B). From the
spectrogram it may be noted that at vocal onset,
there was a rough vocal, attack with noise and a
stretch of a frequency interruption during the
emission of a sustained vowel. The harmonic
structure of the sample did not reveal important
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abnormalities. The vocalization findings are consistent with what is found with a hypotonic larynx.
Laryngoscopic evaluation

The laryngoscopic evaluation was made by means
of a flexible 3.2 mm fiberscope, Pentax model, after topical vasoconstriction of the right nasal cavity. The patient was asked to emit consonant
sounds and swallow in order to evaluate the
velopharyngeal sphincter and emit a sustained “E”
and “I” vowel for a better visualization of the vocal cords. A very good coaptation and a
rhinopharyngeal occlusion were observed.
The larger view of the larynges allowed a symmetrical organ to be observed, with good mobility
and the dimensions expected for the age.
The arytenoids were shown to be symmetrical and
to have good mobility. The anatomic findings observed in these exams are often found in nonsyndromic children at this age.
Cytogenetics investigations

The proband’s chromosome analysis was performed
on standard peripheral blood lymphocytes, followed
by the GTG banding procedure (ISCN 2005) and detected chromosomal mosaic (Figure 1C). Karyotype:
46,XX,del(5)(p15.3)[38]/46,XX[62]. The parents’ karyotype was normal.

Discussion
Mosaicism in the 5p- syndrome has been described in a few sets of patients. The most frequently reported cases presented a normal cell line
and another one with a 5p deletion and a milder
phenotype. Perfumo et al. (2000) estimated a frequency of mosaicism in 3.75% of CdCS and reported 3 cases of de novo 5p anomalies involving
2 rearranged cell lines and attributing some of the
additional clinical features and malformations to
the partial 5p trisomy.
The study of this patient in fact is interesting
because the deletion is small and the breakpoint is
at 5p15.3, the level with CdCS for mild or moderate psychomotor retardation. The present investigation corroborates the point of view of slighter
clinical manifestations in CdCS mosaic patients.
In Table 1, characteristic clinical features in mosaic cases are compared (Philip et al. 1970;
Niebuhr 1978b; Romano et al. 1991; Zellweger
1991; Perfumo et al. 2000; Chen et al. 2004).
The phenotype-karyotype correlation shows a
milder than expected phenotype in the cases with
only one chromosome aberration, including the
present patient. The findings of this investigation
support the association of the critical 5p deletion
(5p15.2 until 5p15.3) with the typical cry and facial anomalies, but moderate mental retardation
(Kjaer and Niebuhr 1999).

Table 1. Cytogenetic and clinical findings of reported cases of mosaic CdCS
Reference

Age

Sex

Abnormal cells: 5p-/others (%)
Blood

Zellweger
Philip et al
Niebuhr
Patient 24
Patient 29
Patient 32
Romano et al.

6w
33y

Phenotype

Fibroblasts

F
F

44
7

–
–

typical CdCS
normal, mother of a boy and a CdCS fetus

16y

M

0
8
58
25

15
4,6
65
30

typical CdCS
normal phenotype
atypical phenotype
mild craniofacial CdCS features; heart defects (VSD);
normal dermatoglyphics; psychomotor and speech delay

Perfumo et al.
Patient 1

6y

F

73 (5p-)/27(dup5p)

–

Patient 2

5y

F

76(5p-)/24(dup5p)

–

Patient 3

12y

F

Chen et al.

Fetus

F

78 del (5pter-p13)/
22 del (5pter-p14.3)
–

Present case

10y

F

38

epicanthic fold and hypertelorism; severe speech delay
recurrent bronchial and pulmonary infections; cranio
facial CdCS signs. high voice
classical CdCS phenotype, severe mental retardation,
hyperactive behavior
prenatal ultrasound: microcephaly, cerebellar
hypoplasia at 21 weeks Postnatal findings:
microcephaly, a triangular face, hypertelorism,
epicanthic folds, down-slanting palpebral fissures,
low-set ears, and micrognathia.
moderat CdCS signs, but VSD; vocal and cognitive
disturbances

50(Aminiocytes)

–
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Niebuhr (1978a) observed that the pathogenesis of the abnormal cry is not clear. In typical
CdCS, varying degrees of laryngomalacia or a
small larynx have been observed, but in contrast to
these cases, an apparently normal larynx was also
presented in other cases in the literature. In the
present patient, the laryngoscopic evaluation did
not show abnormalities and it was concluded that
the speech alterations probably arise from a functional disorder of the voice and speech mechanism.
Romano et al. (1991) compared the spectrographic findings in normal, CdCS and mosaic patients (all of them 16 years old), and found
differences in F0, with intermediate values in the
mosaic case. The present report makes a contribution to this question and shows electroacoustic
signs similar to the findings of Romano et al.
(1991), especially when the difference in the patients’ sex and age is considered. According to
Behlau (2001), F0 is affected by gender and age,
with an average distribution of 80–250 Hz in
young adults. Children presented values of over
250 Hz, reaching 400 Hz; in babies there is a wide
range from 100 to 1200 Hz. The lack of reports on
phoniatric evaluations in 5p mosaicism does not
yet allow one to draw a safe conclusion about
these vocal aspects, but the spectrographic evaluation revealed varying degrees of harm to the voice,
according to the percentage of 5p- cells involved,
as suggested by Romano et al. (1991).
The cry is not so typical at birth (weak but not
high-pitched) and the intermediate values of fundamental frequencies at the age of 10, were considered all due to the normal cell line. It can be
concluded that in spite of the loss of the CdCCR in
a cell line, the presence of a normal cell line contributes to the mild phenotype. Like the CdCS syndrome cases reported by Cornish et al. (1997),
the patient in the present study showed better receptive than expressive language, indicating the
importance of developing nonverbal commands to
improve patients’ performance in dealing with the
behavioral and learning problems encountered in
these conditions.
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