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ABSTRACT

We report a 12-day-old infant who presented with
ambiguous genitalia, short stature, low-set ears, stubby nose,
patent ductus arteriosus and ventricular septal defect. He
was confirmed to have a ring chromosome 10 by cytogenetic
analysis. Review of the literature showed that our patient
shared common clinical manifestations with previously
described cases.

Key Words:  Ring chromosome 10,
ambiguous genitalia

cytogenetic analysis,

Introduction

Ring chromosomes are formed when a chromosome
undergoes two terminal breaks, followed by fusion of the
broken ends or from the union of a broken chromosome
with the opposite telomere region, resulting in a ring
structure and loss of genetic material.! Ring chromosome 10
is a rare cytogenetic abnormality. There have been 11 cases
reported in the literature.?'> Affected patients present with
common clinical features which include growth retardation,
microcephaly, dysmorphism, congenital
malformations and learning disability.’>? However, no cases
are exactly alike. In this paper, we describe a 12-day-old
Filipino male with ring chromosome 10 syndrome and his
features were compared to those cases previously described
in the literature.

facial

Clinical Report
V. B. is a 12-day-old male, the only child of a non-
consanguineous Filipino couple. He was born to a 35-year-
old father and 32-year-old primigravid mother who had an
uneventful pregnancy. He was delivered full term by
caesarian section due to failure of cervical dilatation at a
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local hospital. At birth, he was meconium-stained, had fair
suck and activity, and was discharged on the second day of
life. His birth weight was 2.4 kg (5th percentile). He was
initially recognized to be a female with hyperpigmented
labia majora but on further examination, absence of vaginal
orifice was noted. On the 5th day of life, he was noted to be
febrile with poor suck and activity. He was brought to the
Philippine General Hospital where he was received in
respiratory distress. He was aggressively treated for
pneumonia and sepsis, and was investigated for ambiguous
genitalia.

Physical examination on the 11th day of life showed
that the weight and head circumference were at the 5th
percentile and 50th percentile for age, respectively. His
length was below the 5th percentile for age. Dysmorphic
features that were noted included a stubby nose, small
mouth, high-arched palate, prominent occiput, micropenis
with hyperpigmented skin around the urethral orifice, and
no palpable gonads (Figures 1A and B). Examination of the
heart, lungs and abdomen were essentially normal.

Family history revealed that one maternal aunt has
Down syndrome and one maternal uncle died at 2 days of
age due to a probable congenital heart disease. No other
history of chromosomal aberration or malformation was
reported.

Investigations for ambiguous genitalia included serum
electrolytes which showed normal sodium level at 142
mmol/L but elevated serum potassium at 6.1 mmol/L, thus,
congenital hyperplasia was
hydroxyprogesterone (17-OHP) determination done showed
elevated levels at 92 nmol/L. However, newborn screening
result was normal.

Chest radiography showed infiltrates on both lung
fields and cardiomegaly. 2D-echocardiography showed a 2-3
mm muscular VSD and a 2-3 mm PDA.

Cytogenetic investigation done by gross G-banding
revealed a 46,XY,r(10)(p12.3q26.3) karyotype  wherein
breakage and reunion have occurred at bands 10p12.3 and
10q26.3 leading to the formation of a ring chromosome 10.
The segments distal to these breakpoints have been deleted
(Figure 2).
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The patient had a stormy clinical course which was
marked by electrolyte abnormalities, pneumonia, sepsis and
cardiorespiratory failure. On the 12th hospital day, the
patient succumbed to septic shock.

Figure 1 (A and B). The patient had a stubby nose, small
mouth, high-arched palate, prominent occiput, micropenis
with hyperpigmented skin around the urethral orifice, no
palpable gonads (with permission).

Discussion

The evaluation of a newborn with ambiguous genitalia
involves investigations that would distinguish congenital
adrenal hyperplasia, the most common disorder of sexual
development, from other less common causes.’® First-line
testing in newborns with disorders of sexual development
include karyotyping with X- and Y- specific probe detection,
abdominopelvic  ultrasound,
hydroxyprogesterone, testosterone, gonadotrophins, anti-
Mullerian hormone, serum electrolytes and urinalysis."* In
our patient, investigations showed normal serum sodium,
elevated serum potassium, and elevated 17-OHP. The fact
that these investigations were taken when the patient was
unstable could have led to the elevation of results of
potassium and 17-OHP. Ring chromosome 10 is a rare
cytogenetic finding with only 11 previously reported cases.
These conditions are associated with mental retardation and
congenital abnormalities. The previously reported cases of
ring chromosome 10 presented with common clinical
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(Cytogenetics Laboratory, Institute of Human Genetics,
National Institutes of Health, University of the Philippines Manila)

Figure 2. There was breakage in both arms of one
chromosome 10 with fusion of the points of fracture and loss
of the distal segments leading to ring formation. The
breakage and reunion have occurred at bands 10q12.3 and
10q26.3.

features such as mental and growth retardation, low birth
weight, microcephaly, stubby hypertelorism,
strabismus, wide-set nipples, simple transverse palmar
crease, scoliosis, undescended testis, and hypoplastic
scrotum.® Our patient presented with short stature, low-set
ears, stubby nose, patent ductus arteriosus, ventricular
septal defect, and ambiguous genitalia seen as microphallus,
undescended testes and hypoplastic scrotum. A review of
the 11 previously reported cases together with the present
case show common clinical features which include short
stature, mental retardation, microcephaly, ocular anomalies
such as strabismus and cataracts, stubby nose, congenital
heart defects, urinary tract malformation, and undescended
testis in males (Table 1).

Male to female sex ratio was 7:5. All patients presented
with short stature. Ten out of twelve patients had
microcephaly and confirmed mental retardation. Half of the
patients showed congenital heart defects, urinary tract
abnormalities and a stubby nose. Cardiac defects included
interventricular defects, atrial septal defect and patent
ductus arteriousus. Abnormalities of the urinary tract
included hydroureter, hydronephrosis, and small kidneys.
Eight out of twelve patients presented with ocular
abnormalities which included strabismus, macular
hypoplasia, atrophy of the choroids and small pupils. All 7
male patients had undescended testis. Two of them,
including the present case, had micropenis and hypoplastic
scrotum (Table 1).
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The most common breakpoints, presenting in 9 out of 12
patients, are in 10p15 and 10q26. However, no cases are
exactly alike. The variability in the phenotypes may be due
to variations in the break points, amount of deleted material,
and degree of mosaicism for cells lacking the ring
chromosome.2® Qur case presents with almost similar
clinical features to the case reported by Nakai et al.” Both
patients presented with short stature, stubby nose,
undescended testis, micropenis, and hypoplastic scrotum.

Features found in ring chromosome syndromes often
overlap with the features of terminal deletion for the
corresponding chromosome.'> Our patient had a set of
features similar to that seen in patients with 10926 deletion
syndrome which include small penis, cryptorchidism, and
hypoplastic scrotum.'®1” Terminal deletion of 10q appears to
include some genes indispensable for normal male genital
development which may explain the genital abnormalities
seen in the patients.”” In fact, a genotype-phenotype
correlation study done by Ogata et al. using microsatellite
analysis in patients with distal 10q monosomy, suggested
that novel gene(s) involved in urinary and genital
development reside in 10q26, specifically in the regions
distal to D10S186 and D1051248, respectively.'s

About 99% of ring chromosomes arise sporadically.
However, some persons with a ring chromosome seem to be
of normal phenotype with reproductive potential.’ Thus,
doing chromosomal analysis on both parents is
recommended to check for carrier status and to be able to
predict probability of recurrence in future offsprings.

Conclusion

At present, no specific features are found to help make a
clinical diagnosis of ring chromosome 10. However, it can be
seen that the affected patients present with common clinical
features such as short stature, mental retardation, facial
dysmorphisms and genital abnormalities, which in the
future, may be used to delineate the syndrome. It is worthy
to note that ring chromosome 10 patients have features
overlapping with that of deletion 10q syndrome. Microarray
analysis is recommended to be able to determine the genes
lost in the ring chromosome formation, study their functions,
and do phenotypic correlations.
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