Case Report

Thai Girl with Ring Chromosome 18 (46X X, r18)
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Chromosomal anomalies occur in 0.4% of live births. Ring chromosomes have been found for all
human chromosomes and when it is replacing a normal chromosome, it results as a partial monosomy. The
phenotype often overlaps that seen in comparable deletion syndromes of the same chromosomes. In the present
report the authors describe the clinical manifestations of a girl with ring chromosome 18 (46XX,r18) including
dysmorphic features, failure to thrive, global delay of development, hypothyroidism, atopic dermatitis, bilateral
chronic otitis media, aortic regurgitation with patent foramen ovale and immunoglobulin A deficiency.
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Chromosomal anomalies occur in 0.4% of live
births®, They are an important cause of mental retar-
dation and congenital anomalies. Chromosome anoma-
lies are found in number and structure. Abnormalities
of chromosome structure include deletions, transloca-
tions, inversions, ring chromosomes, duplications and
insertions. Formation of a ring chromosome involves
a deletion at each end of the chromosome then the
“sticky” ends join to form a ring. Though it is rare, ring
chromosomes have been found for all human chromo-
somes. When it replaces a normal chromosome, it
results in a partial monosomy. The phenotype often
overlaps that seen in comparable deletion syndromes
of the same chromosomes. In the present report, the
authors to describe the clinical manifestations of a girl
with ring chromosome 18.

Case Report

A 2 year old girl presented with a history of
chronic eczema and chronic otitis media for 1 year. She
had failure to thrive and delayed developmental
milestones. Physical examination revealed an active
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dysmorphic child with light brown hair. Dysmorphic
features included a flattened forehead; deep- set eyes,
hypotelorism, bilateral ptosis, low set ears, high arch
palate, protrusion of the maxilla and micrognathia. Her
height, weight and head circumference, 65 cm, 5.3 kg
and 39 cm were all less than the 3 percentile. The
anterior fontanel was 1.5 x 1.5 cm, the posterior fon-
tanel had closed. Purulent discharge was seen in both
ear canals. Her nipples were widely spaced. She had
a systolic ejection murmur of grade I11/VI at her left
upper parasternal boarder. On abdominal examination,
mild hepatomegaly and an umbilical hernia were noted.
She had ulnar deviation of hands, genu valgum and
over riding of 2" finger over 1% toes in both feet. Her
skin was dry with fine scales at the fore head, erythema-
tous papules with crust and serum oozing and scales
at the flexor area of all extremities.

She was a near term baby delivered by normal
labor at 36 weeks of gestational age. The birth weight
was 2100 gm. During the neonatal period she required
admission due to jaundice and poor feeding, she
received 4 days of phototherapy and was fed via
orogastric tube feeding during and after discharge. The
total admission period was 2 months. She was the third
child of a 38 year old mother and 26 year old father;
their first 2 children 11-year-old son and 9-year-old
daughter were all healthy.
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Blood samples revealed fasting blood sugar;
72 mg/dl, TSH; 0.05 (0.4-3.1 mlU/ml), FT4; 0.4 (0.86-1.87
ng/dl). Her serum Immunoglobulin levels were; 1gG
2407.77 (1244-1888), IgM 186.79 (104-202), IgA < 40.69
(80-240). At the age of 2 years old, her bone age corres-
ponded with the age of 6 months. Mild hepatomegaly
and bilateral renal parenchymal disease were seen on
abdominal ultrasonography. On cardiologic evaluation,
sinus tachycardia with heart rate of 160 beats per minute
and QRS axis of 240° were present on electrocardio-
graphy. Echocardiography findings included patent
foramen ovale 0.36 cm in diameter with left to right flow,
aortic valve regurgitation with pressure gradient 13.4
mmHg and EF 59.4%. She had global delay of develop-
ment. Despite her age, her average abilities were equal
to a 4 month old child. The personal-social aspect was
equal to 5 months, fine motor 4 months, language 3

months and gross motor 5 months. Karyotype ana-
lysis using G-banding technique (Fig. 1) resulted as
46XX, r18.

The diagnosis of ring chromosome 18 was
made, with failure to thrive, global delay of develop-
ment, hypothyroidism, atopic dermatitis, bilateral
chronic otitis media, aortic regurgitation with patent
foramen ovale, and immunoglobulin A deficiency.
After admission and further workup, she was treated
with antibiotics for chronic otitis media, the pus cultures
were positive for P. aeruginosa. Thyroid hormone
was supplemented. Her skin lesions improved after
treatment with topical corticosteroids.

Discussion
There are no reports on clinical manifesta-
tions of Thai patients with ring chromosome 18. The
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Fig 1. Patient’s Karyotype analysis by G-banding technique, the arrow indicates the ring chromosome
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authors describe the clinical manifestations of a Thai
girl with ring chromosome 18 (46X, r18). The syndrome
of ring chromosome 18 results from deletions at both
ends of the chromosome, then the joining of the ends
of the p and q arms back together. There is chromo-
some material lost from both arms. Individuals with
ring chromosome 18 have a combination of 18p dele-
tion and 18q deletion®". This corresponds with the
parts of the chromosome that are deleted. All features
of this syndrome have been described in someone with
18p deletion or 18q deletion®. This patient shares
clinical manifestations of both chromosome 18p and
18q deletion syndrome (Tables 1©® and 2(9), though
correlated with chromosome 18q deletion syndrome
more than chromosome 18p deletion syndrome.
Hypothyroidism has been reported in ring
chromosome 18 syndrome®!12, The presented patient
had delayed development and delayed bone age that
corresponded with secondary hypothyroidism and ring
chromosome 18 syndrome. Growth hormone deficiency,
also reported in this syndrome®34, could be another
cause of the failure to thrive. However, in the presented
patient growth hormone studies were not done due to
economic causes. Other autoimmune endocrinopathies
reported with this syndrome, such as insulin depen-
dent diabetes mellitus® was not detected in the
presented patient. Immunoglobulin A deficiency

Table 1. Clinical features of chromosome 18p deletion
syndrome in this patient®

Head and neck

Mouth and oral structures
Skin

Cardiovascular system
Immunologic system
Growth and development

brachycephaly and micrognathia
highly arched palate

eczema

atrial and auricular septal defect
immunoglobulin A deficiency
growth and mental retardation

Table 2. Clinical features of chromosome 18q deletion
syndrome in this patient®®

Head and neck microcephaly, brachycephaly,
prognathism, midfacial hypo-
plasia

deeply set eyes and hypo-
telorism

highly arched palate
abnormal toes
Immunoglobulin A deficiency
growth, speech, and mental
retardation

Eyes

Mouth and oral structures
Hand and foot
Immunologic system
Growth and development
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which is frequently associated with ring chromosome
18 syndrome™ 19 was also noted. This should be kept
in mind, especially when considering the use of blood
products in this patient group. Close follow up is indi-
cated. Further cytogenetic studies, DNA analysis and
Fluorescence In Situ Hybridization studies should be
done to identify location of chromosomal breakpoints.
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