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Mosaic Ring Chromosome 6 in an Infant with Significant Patent
Ductus Arteriosus and Multiple Congenital Anomalies
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The clinical features of ring chromosome 6 include central nervous system anomalies,
growth retardation, facial dysmorphism and other congenital anomalies. Ring
chromosome 6 occurs rarely and manifests as various phenotypes. We report the case of
mosaic ring chromosome 6 by conventional karyotyping in a 7-day-old male infant
diagnosed with a large patent ductus arteriosus (PDA) with hypoplasia of aortic valve and
aortic arch. These have not been previously reported with ring chromosome 6. He

recovered from heart failure symptoms after ligation of the PDA. He showed infantile

Received: 25 January 2012
Accepted: 19 April 2012

Address for Correspondence:
Young Kuk Cho, MD

Department of Pediatrics, Chonnam National University
Hospital, 42 Jebong-ro, Dong-gu, Gwangju 501-757, Korea
Tel: +82.62-220-6646, Fax: +82.62-222-6103

E-mail: youngex@hanmail.net

INTRODUCTION

Ring chromosome 6 is a very rare chromosome abnormality
that typically arises de novo (1). Only 25 ring chromosome cas-
es had been reported up to 2005 (2). Ring chromosome 6 mani-
fests as various phenotypes, ranging from normal to severe ab-
normalities such as mental and developmental retardation, fa-
cial dysmorphism, cardiac anomalies, seizure, limb anomalies,
and hip joint malformations (1-3). To date, there have been few
reports of ring chromosome 6 related to congenital heart defect
(1, 4-7). One of these studies described a dilated aortic root in
an 1-yr-old patient with this chromosome abnormality (7).

We report in detail the case of mosaic ring chromosome 6 by
conventional karyotyping in a 7-day-old male infant diagnosed
with a large patent ductus arteriosus (PDA) and mild hypopla-
sia of aortic valve and aortic arch, which has not been previous-
ly reported with ring chromosome 6.

CASE DESCRIPTION

A 7-day-old male infant was transferred to our hospital with
tachypnea and poor oral feeding on 16 February 2011. The pa-
tient was born at 40 weeks of gestation by vaginal delivery with
a birth weight of 3,390 grams (50-75 percentile), body length of
48.6 cm (10-25 percentile), and head circumference of 32.5 cm
(5-10 percentile). The patient was the first baby of a 31-yr-old
male and a 28-yr-old female. Both parents were healthy and
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failure to thrive and delayed milestone in a follow-up evaluation. To the best of our
knowledge, this is the first report of a Korean individual with ring chromosome 6 and
hemodynamically significant PDA.
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there was no familial history of chromosomal abnormalities.

Physical examination of the newborn revealed microcephaly;
dysmorphic facial features including micrognathia, microph-
thalmia, epicanthus, low-set and malformed ears; broad and
flat nasal bridge; short neck and flat occiput; widely spaced nip-
ples; thumb in palm hand deformity and both calcaneovalgus
foot abnormality (Fig. 1A-C). Abnormal heart sound was de-
tected and was revealed to be a continuous murmur and grade
1/6 systolic murmur at left sternal border.

Routine laboratory data including complete blood count, liv-
er function tests, serum electrolytes, glucose, blood urea nitro-
gen, and creatinine were within normal range. The metabolic
screening tests were negative. The patient was examined by
echocardiography and cardiac computed tomography for the
evaluation of the continuous murmur. The examinations re-
vealed large PDA with mild hypoplasia of aortic valve and aor-
tic arch (Fig. 2). On 21 February 2011, the patient received liga-
tion of the PDA due to congestive heart failure, which alleviated
the heart failure symptoms. The patient did not present with
neonatal seizure or neurologic symptoms, which have been
noted in ring chromosome 6 cases.

Because of the dysmorphic features, chromosome analysis
was performed. Trypsin-giemsa banding of peripheral blood
Iymphocytes revealed a mosaic karyotype with abnormalities
of chromosome 6 including a ring chromosome and a dicentric
ring chromosome, 46, XY, r(6)(p25q27)/46, XY, dic 1(6;6)(p25q27;
p25q27). The total number of cells counted was 50. There were
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Fig. 1. Gross appearance of the patient. (A and B) Gross appearance showed for microcephaly, micrognathia, microphthalmia, epicanthus, short neck, low-set and malformed
ears, broad and flat nasal bridge. (C) Thumb in palm deformity in hand. (D) Calcaneovalgus foot abnormality.

Fig. 2. Data from echocardiography and computed tomography examinations. (A) Cardiomegaly on chest X-ray. (B) Mild hypoplasia of aortic valve through the echocardiography
(arrow). (C) Hypoplasia of arotic arch through the 3-dimensional cardiac computed tomography (arrow). (D) Large patent ductus arteriosus through the three-dimensional cardi-
ac computed tomography (arrowhead).

46 monocentric 6 ring chromosomes and four dicentric 6 ring
chromosomes (Fig. 3).

In the out-patient department examination at 3-months-of-
age, the patient displayed a significant growth deficiency with
vomiting, body weight of 4.0 kg (< 3 percentile = 5.6 kg), body
length of 55.3 cm (< 3 percentile = 58.6 cm), and head circum-
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ference of 34.7 cm (< 3 percentile = 38.2 cm). The patient was
checked for malformed lesions by an esophagography and ab-
dominal ultrasonogram. No stenotic lesion and passage distur-
bance were evident, and there was no definite abnormal find-
ing in the esophagus and abdomino-pelvic cavity. Concerning
both foot and hand abnormalities, the patient received stretch-
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Fig. 3. Karyotypes of the patient. (A) 46, XY, r(6)(p25q27), (B) 46, XY, dic (6;6)(p25q27;p25027).

ing exercise therapy comprised of plantaflexion and thumb ab-
duction in the department of orthopedics of our institution.

We recommended the parents that the patient should receive
an ophthalmologic examination and brain imaging study. Per-
mission was not granted. A brainstem evoked response audiom-
etry test revealed mild right hearing loss; our institution’s ear-
nose-and-throat department recommended a hearing aid.

At 9 months of age, the body weight of the patient was 5.5 kg
(< 3 percentile = 7.5 kg), body length of 65.6 cm (< 3 percen-
tile = 68.3 cm), and head circumference of 38.0 cm (< 3 percen-
tile = 42.1 cm). The patient had global developmental delay in-
cluding motor skills, personal-social interaction, and cognitive-
adaptive development. A repeated echocardiogram revealed a
closed ductus arteriosus with continued mild hypoplasia of the
aortic valve and aortic arch.

DISCUSSION

The clinical presentation of patients with ring chromosome 6
abnormalities can be varied, ranging from growth delay and
normal intellect (8, 9) to congenital anomalies and moderate
intellectual impairment (4, 10). This is regarded as being depen-
dent on the structure and size of the ring chromosome as well
as the level of mosaicism. Correlations of the phenotype and
karyotype have not proven reliable in predicting clinical presen-
tation, and there does not seem to be a single distinguishing
phenotype (5, 8). Also, even with identical breakpoints, differ-
ent phenotypical outcomes have been noted (6).

The phenotypic variability associated with ring chromosome
6 may be influenced by a combination of factors including ring
instability in maintaining its shape and structure, and the mech-
anism responsible for ring formation (11, 12). But, longitudinal
studies of ring chromosome stability have not been carried out.
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Therefore, the long-term results of ring chromosome instability
on clinical manifestation are not known (11, 12). Also, a loss of
genetic material may be responsible for the clinical presentation
of some cases, although not all ring chromosomes have been
related to a detectable loss of genetic material (13).

Like other common findings of ring chromosome 6, our case
showed clinical features similar to previously reported cases,
such as microcephaly, postnatal growth retardation and devel-
opmental delay, dysmorphic facial features, short neck, and both
hand and foot abnormalities. However, brain imaging was not
done, so we could not rule out hydrocephalus, absent olfactory
bulbs, corpus callosum. Also, since an ophthalmologic exami-
nation was also denied, we also could not rule out iris atrophy
or anirida, which have been noted in ring chromosome 6 cases.
Since intellectual functioning is extremely variable (4), longitu-
dinal studies and follow-up evaluation of the present ring chro-
mosome case needs to be performed. In addition, although ring
chromosomes are mostly de novo (1), chromosomal studies of
the phenotypically normal parents would have been crucially
helpful. However, permission was not granted.

As ring chromosome 6 has a very low prevalence, little long-
term developmental and medical follow-up information is avail-
able in the literature, especially concerning congenital heart
defects. Different cases of ring chromosome 6 were reviewed
and compared with the present case (Table 1). To date, no child
with a ring chromosome 6 has been reported to have a hemo-
dynamic significant PDA with mild hypoplasia of aortic valve
and aortic arch, as shown in the present case. Although children
with terminal deletions of both the p and q arms of chromosome
6 have been reported with various congenital heart defects (14,
15), only few congenital heart defects associated with ring chro-
mosome 6 have been reported (1, 4-7). Cardiac malformations
present at birth in genetic alterations are associated with consid-
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Table 1. Phenotype comparison between reported cases and the present case with ring chromosome 6 abnormality

References 1 3 4() 4@ 43 4@ 5 6 7 8 9 10 17 18 19 Prczss‘zm
Age mother (yr) ? 26 ? 23 26 28 24 ? 33 ? 19 27 24 26 33 28
Sex (female/male) M F F F F M M F M M F M M M M M
Birth weight (g) 2,600 2910 1,440 2,940 3,000 2,600 1,960 ? 2,600 1,870 2,160 1,690 3,380 2,900 2,430 3,390
Delivery T T 34 wk T T T T 33 wk T T T T T T T T
Growth retardation + + ) + + ? + + + + + (-) + + +
Mental retardation ? + ? + + ? ? + ? - - + + + + NA
Seizures - - (-) + + (-) (-) (-) - (-) - + - + - -
Microcephaly + + + - - - + + + + + + + + + +
Hydrocephalus ? (- - + + + (- (-) - - - + (-) (-) (-) NA
Other brain ? (- + () + (- () = = = = () (-) + NA
abnormalities
Eye abnormalities* + + + + (-) + (-) ? - - + (-) + - NA
Flat/broad nasal bridge + + - + + + (=) - - -) + (-) +
Prominent nasal bridge - + - + (-) - - (-) + (-) -
Low set/malformed ear + + + + (=) + + + (-) - - + + - + +
Micrognathia/retrognathia ~ (-) + + - (-) + + + (-) + - (-) - (-) + +
Microstomia (-) + (=) - (-) (-) + - (-) - - + - (-) (-) +
High-arched palate - + (-) (-) + (-) + (-) (-) - - + - + (-) -
Cleft palate/bifid uvula - () () () - + () () () - - + (-) (-) -
Short/webbed neck + (-) (-) (-) (-) + + - - - - + + - (-) +
Other facial + + (-) + + + + + + - - (-) + (-) + +
dysmorphism®
Congenital heart + (-) + (-) (-) + + + + - - (-) (-) - (-) +
defect/murmurs
Skeletal malfomations* () - ) ) ) + + () - - - 4 ) 4 - -
Foot deformity - + - (-) (-) (-) + (-) (-) - - + (-) (-) + +
Hand abnormalities = (-) + + + + + (-) + + = (-) (-) (- = +
Abnormal genitals® - (-) - (-) (-) - + (-) - - - - (-) - (-) -
Imperforate anus - () - () () i () () () - - ) ) () () -
Rectourethral fistula - (-) - (-) (-) + (-) (-) (-) - - (-) (-) (-) (-) -
Skin abnormalities” - + + () () + (=) + (=) (=) - (=) (-) + (-) -
Breakpoint p25 p25 p25  p24/25 p25 p23/24 p24.2 p23/24 p24/25 p24 p25 p25
q27 027  q27.3 025/26 26 026/27 Q27 026/27 q26/27  q26 q27 q27

*Prominent eyes, microphthalmia, strabismus, nystagmus, glaucoma, iris hypoplasia, aniridia, optic atrophy, megalocornea; fEpicanthal folds, hypertelorism, ptosis; *Sacral ab-
normalities, hemivertebras, scoliosis; SSmall penis, bilateral hydrocele, clitoromegaly; "Hemangioma, café-au-lait spots, nevus pigmentosus, hyperkeratosis of the soles, redun-
dant skin. T, term; wk, week; +, feature present; -, feature absent; (-), not commented but likely to be absent; ?, unknown.

erable mortality and morbidity in the short-term and later in life
(16). Presently, as the patient had congestive heart failure due
to hemodynamic significant PDA, detailed examination and
echocardiography examination was performed to evaluate the
need of early operation in this ring chromosome 6 case.

To the best of our knowledge, this is the first report of a Kore-
an individual with ring chromosome 6 and hemodynamically
significant PDA. This rare case report is added to the worldwide
data of ring chromosome 6 abnormality.
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