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ABSTRACT
Background: Ring Chromosome 18 is a rare chromosomal disorder with loss of ge-
netic material from one or both ends of the 18th chromosome and fusion of the chro-
mosomal ends to form a ring. Associated symptoms and physical features may be
extremely variable.
Case report: we observed a 2.5 year old girl with the features typical for r(18)
carriers additionally manifested a Tetralogy of fallot. Chromosomal analysis on the
basis of G-banding technique was performed. Chromosomal investigation appeared as
46, XY,r(18) (p11.31q22.3).
Conclusion: This information may help healthcare team make diagnosis a person
with ring 18.
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1 BACKGROUND
Ring 18 happens when two tips of the chromosome 18 join
together and form ring-shaped chromosome. During this
process the tips of both the q and the p arms are deleted [1].
No two patients with ring 18 have the similar deletions of
genetic materials. In Some cases there are only a little bit
of missing genetic material without significant clinical man-
ifestation ,while others may have a considerable amount
of missed genetic materials with severe clinical manifesta-
tions [2].

Most people with ring chromosome 18 have the ring chro-
mosome in all of their body cell while, some people have
some body cells with normal chromosomes. People with ring
chromosome 18 mosaicism may have milder symptoms.

Depending on the amount of genetic material lost and
which genes are involved, signs and symptoms that may
be present in a person with ring chromosome 18 may vary.
Clinical manifestations of ring chromosome 18 include ear
and hearing abnormalities, abnormally-developed feet or
hands, genital abnormalities in males, an increased risk to
develop juvenile rheumatoid arthritis, holoprosencephaly,
developmental delays, learning difficulties, short stature,
and/or various birth defects.Many individuals with the dis-
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order manifest mental retardation,hypotonia; growth retar-
dation; repeated episode of infections and/or craniofacial
malformations [2, 3].

Females are affected slightly more than males. The di-
agnosis of ring Chromosome 18 is made before birth (pre-
natally) by specialized tests such as amniocentesis, and/or
chorionic villous sampling (CVS) and diagnosed or con-
firmed after birth based upon a thorough clinical evaluation,
detection of characteristic physical findings, and chromoso-
mal analysis.

The treatment of Chromosome 18 Ring is based upon the
specific symptoms that are apparent in each patient. This
information may help healthcare team make diagnosis and
how to care for a person. It is important to know that no
two people with ring 18 are exactly alike.

In this deport we characterize a patient who apart from
r(18) clinical manifestations exhibited Tetralogy of fallot ,a
heart malformation usually not described in ring 18 cases.

2 CASE REPORT:
A2.5 year old girl, which was born by cesarean section at
38 weeks of gestation with birth weight of 2790 gm. She
was the second child of a 34 year old mother and a 42 year
old father. The patient was born to consanguineous Ira-
nian healthy parents. Other sibiling was a 13 –year –old girl
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who was healthy. At birth she had cleft lip, microcephaly, 
rocker bottom feet, overriding second and third fingers, high 
arched palate and a systolic murmur was auscultated. 
Tetralogy of fallot was detected in cardiac echocardiography. 
After discharge from hospital ,patient had high TSH level 
in neonatal screening program (TSH>100micIU/ml at 17 
day of age).

She suffered from repeated episode of urinary tract
infections, chronic otitis media, feeding disabilities and
poor weight gain during the infancy. Patient had fail-
ure to thrive (present weight=7200gm, Head Circumfer-
ence=41cm, Length =78cm).

She have global delay of development especially in lan-
guage ability (she can say only 3 words at 2.5 year of age)
and acquired waking ability at 2 year of age. At 2.5 year of
age her average abilities are equal to a 12 month old child,
fine motor 12 months, personal-social aspect was 14 month,
language 12 months and gross motor 18 months.

In the presented patient growth hormone studies and
Brain MRI were not done due to parental refusal. Tym-
panogram was done that showed bilateral type B hearing
impairment in favor of chronic otitis media.

Chromosomal analysis was performed according to stan-
dard procedures using G -banding. Twenty metaphase cells
were studied on the basis of G –Banding technique at the
450-500 bands resolution. All cells revealed 46 chromo-
somes. Ring chromosome 18 in one of homologous 46, XX,
r (18) (p11.31 q22.3) was seen in all metaphase cells. (Fig-
ure 1), whereas the parents karyotype appeared normal (46,
XX and 46, XY),so this abnormality was proved by chro-
mosomal study.

Figure 1.

3 DISCUSSION:
Ring chromosome 18 [r (18)] is a relatively rare chromo-
somal abnormality characterized by the replacement of a
normal chromosome 18 by the ring chromosome. A ring for-
mation is usually accompanied by the partial loss of genetic
material from both ends of 18 chromosome. Variable clinical
manifestation depends on the extend of the deleted genetic
materials on the ends of chromosome 18. [4]

The patients with ring 18 usually have similar pheno-
typic features to 18p deletion syndrome [5] or 18q deletion
syndrome [6] or a combination of both features [7] including
mental retardation, hypotonia, short stature, microcephaly,
speech delay, facial anomalies [8, 9]. Our patient revealed a
phenotype similar with other reported cases , with both 18
p and 18 q deletion syndrome . The most interesting find-
ing in our case was tetralogy of fallot which had not been
mentioned in previous case reports .

Tetralogy of Fallot has been linked to a specific region on
18p.This is a specific type of heart defect that is composed of
four different changes in the heart’s anatomy. In a research
published by the Chromosome 18 Clinical Research Center,
7% of people that are missing this critical region have this
heart defect [10]. Because heart defects are more common
in babies with ring 18 than in those without ring 18, an
echocardiogram may be recommended to look for defects.

People who are missing this region of chromosome
18(72,379,769-76,526,497) show increased risk for clefts,
specifically, cleft lips and palates. Cleft lip and palate
may lead to dental, hearing, speech, and feeding prob-
lems. [11, 12]

Kidney problems have been linked to deletions of chro-
mosome 18. Several different types of kidney problems have
been reported in children with ring 18. Incomplete Urine
empting results in an abnormal accumulation of urine in
the urinary system. This may lead to repeated urinary tract
infections. [11, 12]

Children may demonstrate changes in their growth pat-
terns. Children with ring 18 are often small for their
age(SGA). Growth hormone deficiency has been linked to
both 18p- and 18q-; identified in some people with ring 18,
however ,the precise frequency of this finding is unknown.
In addition to short stature, many people with ring 18 have
microcephaly. [11, 12]

4 CONCLUSION:
We present a patient with a phenotype similar to both 18p
and 18 q deletion and ring chromosome 18 combined with
Tetralogy of fallot.
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