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Trisomy lOp produced by
recombination involving maternal
inversion inv(lO)(pllq26)
SUMMARY An infant with features of trisomy
lOp syndrome was found to have an abnormal
chromosome 10: 46,XY,rec(lO),dup p,inv(10)
(pllq26)mat. The infant's mother was hetero-
zygous for a pericentric inversion involving
chromosome 10 (46,XX,inv(l0)(pl lq26). The
infant's derivative chromosome was apparently
produced by meiotic recombination between the
inversion chromosome and its normal homo-
logue.

Inversion heterozygosity involving a number of
chromosomes has been reported' and may be as-
sociated with increased risk of fetal loss or birth of
abnormal offspring. Three pericentric inversions of
chromosome 10 have been described.2 3 One of these
led to the birth of an abnormal child with a re-
combinant chromosome.2 We report a second in-
stance where heterozygosity for a pericentric inver-
sion involving chromosome 10 contributed to the
birth of a child with an unbalanced recombinant
chromosome and with symptoms of trisomy 10p
syndrome. Furthermore, the structures of the
inversion and recombinant chromosomes differ from
those previously described.

Case report

The patient, a newborn Caucasian, was referred for
chromosome evaluation after observation of mul-
tiple congenital anomalies which included ambig-
uous external genitalia. The infant was the product
of an uneventful pregnancy of a 17-year-old gravida
1, para 0 woman. Birth occurred approximately one
month before the expected date of confinement.
Labour was spontaneous and 10 hours in duration.
The baby was delivered by caesarian section. Apgar
scores were 3 and 6, and the infant was placed in
100% oxygen. Birthweight was 1640 g.

Clinical features of the patient (fig 1) suggested
trisomy 10p and are summarised in the table. In
addition to the signs listed in the table, the patient
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had redundant neck folds and a simian crease on the
left hand. The genitalia were hypoplastic and hypo-
spadias was present. A urogenital sinus with 3/4
fusion of the labioscrotal folds was observed.
Gonadal tissue was palpable.

CLINICAL AND LABORATORY STUDIES
Hypocalcaemia was noted at birth and corrected
by administration of calcium gluconate. Mild
jaundice of unknown cause was also observed at
birth. Blood urea nitrogen, haemoglobin, haemato-
crit, white blood cell count and differential, and
electrolytes were within the normal ranges. Urinary
17-ketosteroids, 17-hydroxysteroids, and progester-
one were within normal limits. Of the buccal nuclei
60% were scored sex chromatin positive. A CT scan
revealed a normal third ventricle; however, cysts
were observed in the fourth ventricle. An intra-
venous pyelogram was interpreted as normal.

CYTOGENETIC STUDIES
Leucocyte cultures from mother and infant were
initiated using standard methods, and metaphases
were stained with a trypsin-Giemsa procedure

TABLE Comparison of clinical features ofpatient with
IOp trisomy phenotype.7
Craniofacial
Dolichocephaly
Frontal bossing
Long narrow face
Protruding occiput
Hairlip
Cleft palate
Palpebral fissures, long and horizontal
Arched eyebrows
Hypertelorism
Broad nasal bridge
Turtle's beak
Large, low set, posteriorly rotated ears

Trunk
Narrow thorax and pelvis
Mottled skin
Scoliosis

Limbs
Hyperflexed upper limbs
Camptodactyly
Clinodactyly
Lower limbs abducted, flexed
Clubfoot
Hypotonia

Genitalia
Hypoplastic male genitalia
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+
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+
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FIG 1 Clinical features ofpatient: (a) general aspect; (b) facial features; (c) abnormal ears, recessed chin; (d) flexion

defor-mity of wrist.

modified from Seabright.4 The infant's karyotype,
46,XY, contained a recombinant chromosome 10
which appeared to have a duplication of the short
arm (fig 2a). The recombinant chromosome was
observed in all 30 cells studied. His mother possessed
a large acrocentric chromosome which appeared to
have been derived from a pericentric inversion
involving chromosome 10 (fig 2b). The inversion
chromosome occurred in all 35 cells examined. The
infant's father was unavailable for study, and his
maternal grandparents would not consent to cyto-
genetic evaluation.

FIG 2 (a) G banded chromosome 10, inversion 10
(mother), and recombinant 10 (infant); (b) schematic
diagram ofproposed structures of altered chromosomes
(normal, left; inversion chromosome, centre;
recombinant chromosome, right).

Discussion

The infant described in this report displayed many

features characteristic of 1Op trisomy syndrome.
Cytogenetic analyses revealed the presence of an

unbalanced karyotype with additional material
attached to the long arm of one chromosome 10
(fig 2a, b). His mother's karyotype possessed one

normal chromosome 10 and a large acrocentric
chromosome of similar length. The latter chromo-
some appeared to contain a large pericentric inver-
sion with the apparent breakpoints situated in the
proximal portion of band pl 1 and the distal portion
of band q26, respectively (fig 2b).
The recombinant chromosome observed in the

infant's cells ostensibly originated during meiosis I
from crossing over between the maternal inversion
chromosome and its normal homologue. The
chromosome produced (fig 3) contains a duplication
of the distal portion of the short arm and the result-
ing trisomy would account for the clinical features
observed in the patient. Deficiency of small segments
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FIG 3 Proposed recombination evelnt giving rise to
r-ecombinant chromosome.

of chromosomal material most likely occurred during
recombination through transfer to the reciprocal
product. However, the consequences of their loss
may not be recognised at the clinical level.

de la Chapelle et a13 described two inversions
involving small segments of chromosome 10. One
type, inv(l0)(pl 1q21), produced a more metacentric
chromosome and was observed in two probands
and nine of their relatives. The second inversion,
inv(10)(pl 1q11), appeared in a less metacentric
chromosome 10 with minimal alteration in banding
pattern and occurred in one proband and seven
relatives. Presence of the inversion chromosome in
the clinically abnormal probands may have been
coincidental, since all sixteen relatives who were also
heterozygous for the inversion appeared clinically
normal. No chromosomally unbalanced offspring
were observed in the three families included in this
series. A patient described by Dutrillaux et a12 pos-
sessed a duplication/deficient recombinant chromo-
some 10 that was apparently derived from an in-
version chromosome 10 (inv(10)(pl5q24)) carried by
his mother. Lack of consent from the maternal grand-
parents of our case precluded testing of other family
members for carrier status for the inversion chromo-
some.
We believe this is the first published report of a

pericentric inversion of chromosome 10 contribut-
ing to the production of an acrocentric derivative.
Although Ferguson-Smith5 tentatively described
such an event, the chromosome involved was later
identified as chromosome 8 by banding procedures.6

The karyotype of our patient was independently

confirmed by the Cytogenetics Laboratory, Chil-
dren's Memorial Hospital, Chicago, Illinois.
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A 13-year-old girl with karyotype
47,XX,+i(22)(qli)
SUMMARY A 13-year-old girl presented because
of abnormal pubertal development. She was
found to have an isochromosome of 22 in
addition to a normal female chromosome
complement. Investigation also showed moderate
mental retardation.

Excluding minute fragments, the incidence of
supernumerary small marker chromosomes is low.
In the series of Freidrich and Nielson,. three were
found among 5029 consecutive live born children in
Denmark, and Gerald and Walzer2 found an
incidence of 0-8 per 1000 among 3543 newborns. In
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