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Physical retardation associated with
ring chromosome mosaicism:

46,XX,r(1O)/45,XX,10-

SUMMARY Cytogenetic analysis of peripheral
leucocytes of a 9-year-old girl presenting with
retardation of physical development indicated
mosaicism for a ring 10 chromosome. Serum
aspartate transaminase was within normal limits.
A survey of eight markers failed to show syntenic
relations with chromosome 10.

Ring chromosomes have been reported for most
human chromosome groups; however, identification
of the specific chromosomes from which the rings
were derived has been difficult until the recent ad-
vent of specific staining procedures. Most reports
of ring C chromosomes have not identified the
specific chromosome involved, and the clinical
features associated with them have been variable
(Atkins et al, 1966; Gacs et al, 1970; Therkelsen et
al, 1971). Moore et al (1973) and Fried et al (1975)
described rings derived from chromosome 6 using
quinacrine and ASG banding, respectively. Zackai
and Breg (1973) identified a ring chromosome 7 in
2 patients with variable phenotypes. Though 3
cases of suspected ring 10 chromosomes have been
reported (Therkelsen et al, 1971; Atkins et al, 1966),
we believe the present report represents the first
case of a ring chromosome 10 identified by banding
methods.

Case report

The patient, a white female born 21 August 1965, was

the first child of unrelated parents. Her mother and
father were 16 years old and 18 years old, respectively, at
the time of birth. She was the product of a full-term
pregnancy complicated at 7 months by a maternal kidney
infection requiring admittance to hospital for treatment
and termination of premature labour. The patient sat
alone at 5 to 6 months, talked at 9 months, and walked at
11 months. Her small stature was first noted at age 2

years. She is presently in the fifth grade; however, she
has experienced difficulty with her schoolwork.

Physical examination (4 August 1975) revealed a thin,
alert girl who was 117 cm in height, who weighed 19.5
kg, and whose head circumference was 47.5 cm (all below
3rd centile). The patient was myopic (not requiring
correction); however, the eyes were otherwise normal.
The patient's facial features (Fig. 1) appeared normal.
Lax skin was noted below the neck. Her nipples were
widely spaced and lowly placed. Pectus excavatum was
apparent. A grade 2/6 systolic murmur was present at
the lower left sternal border. Abdominal examination
revealed the liver border 1 cm below the right costal
margin. Rectal and genito-urinary examinations were
normal. The extremities had normal range; however, a
decreased carrying angle of the arms was noted. The
hands were normally proportioned. No simian lines
were found and two flexion creases were present on the
fifth digits. The axial triradius was in the t position on
both hands. The neurological examination was normal.
Routine blood and urine tests were negative. The

thyroid profile, bone age, electrocardiogram, and chest
x-ray films were normal. Serum alkaline phosphatase
and lactic dehydrogenase were slightly raised. Buccal
smears showed a normal sex chromatin pattern.

Family history

The patient's mother and father were 157 cm and 178
cm in height, respectively, and her 8-year old brother has
developed normally. There was no history of mental
retardation, unusually short stature, epilepsy, or increased
miscarriage frequency among the parents' first degree
relatives. Neither parent recalled radiation exposure.
Her mother did not remember taking harmful drugs or
coming in contact with rubella during pregnancy.

Chromosome studies

Chromosome analyses were performed on lympho-
cytes cultured from peripheral blood, and the chromo-
somes were banded using a minor modification of Sea-
bright's technique (Seabright, 1972). Peripheral blood
cultures obtained at two different times were analysed.
The results (Table) indicate mosaicism for a ring 10
chromosome. Approximately one-half of the cells con-
tained the monocentric ring and one normal chromosome
10 (Fig. 2a), while the remainder were monosomic for
chromosome 10 and lacked the ring. One cell was found
to have two centric rings and two acentric fragments.
Inspection of the ring under high magnification indi-
cated break points in or distal to the lOpl4 and 10q25
regions, since the G bands of the ring appeared intact.
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FIG. I Facies of the patient at 10 years of age.

TABLE
CYTOGENETIC ANALYSIS*

Family Chromosome Number | Total
<M45 45 46 47

Patient (1) 6 12 11 1 30
Patient (2) 0 25 29 0 54
Father 0 0 13 0 13
Mother 0 0 20 0 20

* The numbers in parentheses refer to cultures established from
blood specimens obtained one month apart.

Marker studies

Electrophoresis failed to demonstrate abnormal segre-
gation for the following systems: serum aspartate transa-
minase, Gc, transferrin, haptoglobin, serum esterases,
and erythrocyte esterases. No abnormal segregation of
the Rh or ABO blood groups nor of dibucaine numbers
(serum cholinesterase) was apparent. Serum aspartate
transaminase activity was within normal limits.

Discussion

Chromosome 10 and the X chromosome have
somewhat similar banding patterns after treatment
with trypsin. The possible existence of a ring X
chromosome in this patient is not supported by the
presence of two structurally normal X chromosomes
in her leucocytes (Fig. 2a), and the presence of a
normal female sex chromatin pattern in her buccal
smears. Furthermore, the patient had only one
structurally normal chromosome 10.

1o
FIG. 2 Partial karyotypes from three of the patient's peripheral
lymphocytes containing 46,XX,r(10) chromosome complements.
An enlargement of the ring from the first cell is presented at the lower
right.

.0

._....

62

.O.- V. 4, ',

-.1. .::;AP

4
..

qv,
.a&--

,P'.I....:,
V.

0.
.6

ta.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jm

g.bm
j.com

/
J M

ed G
enet: first published as 10.1136/jm

g.14.1.61 on 1 F
ebruary 1977. D

ow
nloaded from

 

http://jmg.bmj.com/


Case reports

The clinical anomalies observed in this patient
were strikingly mild and included short stature,
small head circumference, widely spaced nipples,
and pectus excavatum. One or more ofthe physical
anomalies have been cited by others in association
with ring C chromosomes (Gacs et al, 1970; Moore
et al, 1973; Zackai and Breg, 1973). However, in
all instances there were additional abnormalities that
were not present in our case, or the chromosome in-
volved was not chromosome 10. Atkins et al (1966)
and Therkelsen et al (1971) detected possible ring 10
chromosomes in 3 patients; however, the clinical
features present in these patients appear to be more
severe than those of the present case. Furthermore,
identification of the ring as a modified chromosome
10 was not conclusive.
The structural locus for cytoplasmic aspartate

transaminase has been localized to the long arm of
chromosome 10 and specifically to the q24 - qter
region (Chern et al, 1975). Our patient lacked one
structural allele for this enzyme in at least half of her
cultured lymphocytes. If the same degree of
mosaicism exists in other tissues, one-half normal
levels of this enzyme would have been expected to be
observed in her cells and in her serum; however, her
serum levels fell within the normal range. This
result could be explained if the structural allele was
not located on the deleted segment of the long arm,
and if half or more of the cells giving rise to the
serum enzyme had both an intact chromosome 10
and the ring. Unfortunately, the family situation
contraindicated skin biopsies to assess the degree of
mosaicism in other tissues.

The authors thank Dr Chatrath for referral of this
patient and Dr D. Bartlett for his assistance with the
physical examination of the patient.
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46,XX/46,XX,r(15) mosaicism
Report of a case

SUMMARY Mosaicism of cells with a normal
karyotype or with a ring chromosome no. 15 was
found in a girl with hypoplasia of the thumbs,
club feet, mental retardation, and short
stature, which seems to be a feature of this
chromosomal aberration.

Duplications and deficiencies of the chromosome
no. 15 in man are rare and no consistent pheno-
typical patterns have been deduced from the obser-
vations hitherto published. Three cases of r(15)
have been reported with which our observation can
be compared. It was thought that one or more
features reflecting the deficiency of the long arm
would be shared if only because the short arm lost
by the ring formation is considered genetically inert.

Case report

The patient is the second child of healthy unrelated
parents aged 32 and 26. The first child, a female, was
stillbom and severely malformed (diprosopia, single
ventricle of the heart with dextroposition of the aorta,
omphalocele). Cytogenetic studies were not performed.
The patient was bom at term after an uneventful

pregnancy. The weight at birth was 2420 g, the length
was 45 cm. Bilateral clubfeet were present. Her early
psychomotor progress appeared normal. At the age of
16 months her weight was 7300 g, her length was 71 cm,
her head circumference was 43 cm (all below the 3rd
centile). Both thumbs were slender, the movements of
the terminal joint being limited. X-ray films showed
hypoplasia of the first metacarpal and both phalanges.
The toes were irregularily inserted. Two cafr-au-lait
spots on the thigh and over the xiphoid, respectively, and
a mild thoracal scoliosis were noted. Dermatoglyphs
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