Case Reports

Ring chromosome 13 in an Omani infant
boy with mental retardation and multiple
congenital anomalies
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ABSTRACT

An Omani infant boy with severe physical and psychomotor retardation, facial dysmorphism, and anomalies of the
cardiovascular and genito-urinary systems is described. The chromosomal analysis revealed a 46, XY, r (13) (p11;q34)
karyotype. The cytogenetic basis of this rare abnormality is outlined and phenotypic features are compared with published

reports.
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C onstitutional ring chromosomes are rare and are
recognized only in 1/25,000 conceptions.! Ring
chromosome 13 [r(13)] accounts for about 20% of
ring chromosomes that are compatible with life.?
Whilst the majority of these occur as de novo
rearrangements, some are inherited.> We describe an
Omani infant boy with r(13) and multiple congenital
malformations.

Case Report. A 6-month old Omani infant boy
presented to us with delayed development, shortness
of breath and feeding difficulty. He was the 4th child
born at term to consanguineous parents aged 35 and
23 years. His birth weight, length and head
circumference were below the 3rd percentile.
Previous siblings were all normal. Mother had
observed diminished fetal movements during the 3rd
trimester of pregnancy. Examination revealed a
small child with severe growth retardation. He had
facial dysmorphism — severe microcephaly (head
circumference 28 cm), receding forehead, low set
malformed ears, broad nasal bridge, high arched

palate, small left palpebral fissure and micrognathia
(Figure 1). He was tachypneic and tachycardic. He
had significant cardiomegaly, left parasternal heave,
accentuated pulmonary 2nd heart sound and a grade
3/6-pansystolic murmur best audible over the lower
left parasternal region. Lungs were clear. Liver was
palpable 5 cm below the right costal margin in the
midclavicular line, and was soft and tender to
palpation. He was spastic with flexion deformities of
hip, knee and elbow. Developmental age was below
2 months. Deep tendon reflexes were exaggerated
and plantars upgoing. He also had bilateral
undescended testes and penile hypospadias.
Investigations revealed normal blood counts and
coagulation profile, cardiomegaly and increased
pulmonary vascularity on chest radiograph, and right
axis deviation and biventricular hypertrophy on
electrocardiogram. Echo-Doppler studies confirmed
a large ventricular septal defect with pulmonary
hypertension. Ultrasound scan of the abdomen
showed the undescended testes in the inguinal canal.
Skeletal survey and Computerized Tomograms (CT)
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Figure 1 - Photograph of face (close-up) showing facial dysmorphism.

of the brain did not reveal any abnormality.
Chromosome analysis carried out on cultured
peripheral blood lymphocytes, using G- and Q-
banding techniques, showed 46, XY, r(13) (p11;q34).
No mosaicism was observed. Both parents had
normal chromosomes. Follow-up repeat chromosome
analyses on the patient over the next 3 years
established the stable nature of the r(13).

Discussion. Clinical features. The phenotypic
features of ring chromosome 13 [r(13)], first
described by Lejeune et al in 1968, are characteristic
and include severe psychomotor retardation,
dysmorphic facies, central nervous and genitourinary
anomalies. In 1992 Brandt et al° reviewed 22 patients
with r(13) and reported microcephaly, severe mental
retardation and multiple malformations. More than
one half of the patients also showed growth
retardation, facial dysmorphism, abnormal ears, high
arched palate, and foot and toe anomalies. Other
associations with the syndrome include retinal
detachment,® limb anomalies, imperforate anus, iris
coloboma, and developmental anomalies of the
brain,” agenesis of corpus callosum, aprosencephaly
and ambiguous genitalia.®'°® More recently celiac
disease and keratoconus have been associated with r
(13).112 Occasionally the child has only minor
clinical features like alopecia, pigmentation,
trigonocephaly and telecanthic folds.”*'* Our patient
had many of these manifestations. In addition, he had
ptosis of the left eye of congenital origin and
bilateral undescended testes. He also had
cardiovascular anomalies (ventricular septal defect

and patent ductus arteriosus) which are relatively
uncommon in this syndrome. The observation of
decreased fetal movements noted in our patient has
not been described in any of the published reports.
Our patient showed a receding forehead and
spasticity unlike the protruding forehead and
hypotonia commonly associated with the syndrome.
He also did not show any abnormalities on CT scan
of brain or on skeletal survey.

Cytogenetics. Ring chromosome formation in the
majority of cases has been attributed to breaks in
both arms of the chromosome and fusion of the
exposed tips of the chromosomes into a circular
structure.’ The segments distal to the breakpoints are
therefore lost, giving rise to a partial monosomy for
the distal short arm and distal long arm. This
generally leads to major dysmorphogenesis and
mental retardation. Larger deletions of 13q are more
likely to cause a severe clinical syndrome than
smaller deletions and anencephaly has been reported
in a patient with deletion of the segment 13q32-qter
in a r(13).® Generally ring chromosomes are
associated with a more severe phenotype than
corresponding simple deletions.> This could be
attributed to the involvement of gene rich regions
adjacent to telomere (subtelomeric sequences) in ring
chromosomes unlike simple deletions.'® Our patient
had the break point at 13q34, the band frequently
deleted in r(13) cases, which contains many
functionally important genes for example Collagen
IV alpha 1, Collagen IV alpha 2 polypeptide (COL
4A1 and COL 4A2), Coagulation factor VII and X (F
7 and F10), Inhibitor of Growth 1 (ING 1) and
Lysosomal associated membrane protein 1 (LAMP
1).1720 The loss of these could be an explanation for
the multisystem involvement in r(13). Some rings
show instability at cell division.> The consequences
of rings becoming entangled, broken, doubled or
otherwise disrupted (due to sister chromatid
exchange) during cell division are immense. In these
either the ring chromosome is lost altogether
(resulting in monosomy) or products of broken ring
such as deleted chromosomes, acentric fragments, or
centric fragments or additional rings may occur.
Some abnormal cell lines are selected against and
die, and provide an alternate explanation for the
growth  retardation, mental retardation and
dysmorphogenesis.?! The ring chromosomes are also
reported with telomere-to-telomere fusion and some
patients show interstitial telomeric repeats in their
ring chromosomes.”> Ring chromosome formation in
which asymmetric breakage and reunion of the long
arm of an intermediate isochromosome or
Robertsonian chromosome, forms a large dicentric
ring chromosome.”® Sister chromatid exchange in
ring chromosome has been suggested as the origin of
rings of various sizes in individuals with ring
chromosome mosaicism. Stable ring chromosomes
show C-bands and alpha satellite arrays similar to the
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corresponding normal chromosome. Size variation is
minimal and structural rearrangements at cell
division uncommon. The patients with ring
chromosome should be monitored for its stability
over a period of time.>* Our patient’s ring was stable
as ascertained by repeat study in the subsequent
years.

Correlation of karyotype with phenotype.
Depending on the site of the breakpoint namely, size
of the deleted segment, 3 phenotypes of r(13) with
considerable overlap have been described.’
Breakpoint at 13q34/13q33 is associated with mental
retardation, microcephaly, craniofacial dysmorphism.
Breakpoint at 13q32/13q31 shows in addition absent
or hypoplastic thumbs and deletion involving 13q14
predisposes to retinoblastoma. Chromosome 13 is
known to harbor tumor suppressor genes and r(13)
has been associated with retinoblastoma and
rhabdomyosarcoma.? Clinical features in our patient
correlates with the distal breakpoint, however
considerable phenotypic heterogeneity exists even
within each sub-group. These additional features
should be cautiously attributed to the r(13) and could
have been caused by other genetic or environmental
factors. Patients with r(13) resulting from telomere to
telomere fusion are a special group and show only
minimum phenotypic consequences.

Inheritance. The majority of cases of r(13) are
sporadic. Mostly parents of affected children are
clinically and cytogenetically normal. However,
occasionally the condition may be inherited from a
parent who is mosaic for r(13)* or with isolated
germline involvement, and hence phenotypically
normal or only minimally abnormal. Both parents of
our patient were phenotypically normal and had
normal karyotypes.

In conclusion, we have described an Omani infant
boy with stable r(13) born to normal parents and
associated with severe mental retardation and
multiple anomalies. In addition to the commonly
described phenotype, he had ptosis of the left eye,
bilateral undescended testes, congenital heart
disease, receding forehead and spasticity. Also the
observation of decreased fetal movements noted in
our patient has not been described in any of the
published reports. As the spectrum of associations
with r(13) is wide, precise breakpoints in the ring
chromosome and their known  phenotypic
consequences should be carefully characterized for
each patient.
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