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Pure partial trisomy for long arm
of chromosome 9

Summary. A case of a 4-year-old
boy with trisomy of the long arm of chro-
mosome 9 is described (46,XY,der(9),
t(9;9)(q32;q12)). The trisomy is pro-
bably the result of a translocation of the
long arm of the chromosome from one
homologue to the other in a parental
gonad. The clinical features of the child
which include severe developmental
retardation, bird-like facies, tapered
fingers, and flexion contractures of the
legs are similar to those of the few cases
described of trisomy of the whole chro-
mosome.

Trisomy 9 has been reported very rarely in living
individuals. It has been found in all the cells ex-
amined in a newborn child with multiple congenital
abnormalities (Feingold and Atkins, 1973) and also
in a proportion of the cells of a newborn infant
(Bowen, Ying, and Chung, 1974) and a child of 9
years (Haslam et al, 1973) both of whom had severe
congenital abnormalities.
We wish to report a boy with multiple congenital

abnormalities and severe developmental retardation
in whom all cells examined contained an abnormal
chromosome 9 which had a substantial portion of
the long arm (q12->q32) present in duplicate. As
only chromosome 9 was involved this was a case of
pure trisomy for this segment of chromosome. We
are not aware of any previous reports of partial tri-
somy for the long arm of chromosome 9.

Case report
This child, a boy of birthweight 1730 g, was born by

spontaneous vertex delivery at 36 weeks' gestation after
an uneventful pregnancy. Incubator care was required
until 2 months of age; he was discharged at 3 months
weighing 2250 g. Subsequent clinic attendances showed
developmental milestones to be greatly delayed.

digital anomalies with nail hypoplasia especially of
the fifth fingers. Our patient did have all of these
characteristics. The patients described as having
Coffin-Siris syndrome have had no demonstrable
chromosomal abnormalities; yet, our patient did
have an abnormal karyotype of 47,XX, + 9q -.
The significance of the resemblance of our patient to
those with the Coffin-Siris syndrome obviously
cannot be determined until more cases with both
types of abnormalities have been reported.
As previously noted, a patient with trisomy 9 was

reported by Feingold and Atkins (1973). Their
patient survived 28 days and showed microcephaly,
low set malformed ears, enophthalmos, a bulbous
nose, severe micrognathia, low hairline, heart
defects, missing phalanges from toes two to five,
abnormal external genitalia, and deformities of the
central nervous system. In 1973, Haslam et al
described a 9-year-old boy with severe mental
retardation, short stature, hypotonia, heart de-
fects, genital anomalies, and brain abnormalities.
Genotypically he was found to be a trisomy 9
mosaic. Others (Rethore et al, 1970; Hoehn,
Engel, and Reinwein, 1971) have reported patients
with trisomy of the short arm of chromosome 9.
Collectively these patients revealed severe mental
retardation, enophthalmos, mild hypertelorism,
bulbous noses, and anomalies of the ear and
phalanges. Our patient does indeed resemble
these patients, having many of their features; yet,
her chromosomal pattern is different. In fact, this
is probably the first reported case of trisomy 9 with
partial deletion of its long arm.

It is of great interest that our patient resembled
those with the Coffin-Siris syndrome as well as
those with trisomies for chromosome 9. Again the
relevance of these relationships must await further
case reports before any speculations can be made.

THEODORE KusHNICK and GIACOMO M. ADESSA

The Division of Human Genetics
Department of Pediatrics, New 'ersey
Medical School, Newark, New Jersey,

USA
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Case reports

FIG. 1. Illustration to show main clinical features of propositus (see
text).

Physical examination at 4 years 4 months of age

showed a uniformly dwarfed child of 8390 g weight,
79 cm height, and head circumference 44 cm, all
measurements being below the third centile. The facies
were bird like, withla beaked nose (Fig. 1). The ears were

of simple shape, the palate high-arched and therewas con-

spicuous retromicrognathia. The fingers were tapering,
with slight incurving ofthe fifth digits, and simian creases
were present bilaterally. Flexion contractures of both
hips and knees were noted with obvious limitation of
abduction at the hips. Reflexes were uniformly brisk
but the tone normal. Testes were present in the in-
guinal canal; the scrotum was hypoplastic.
The remainder of the physical examination, which in-

cluded a complete orthopaedic assessment, was within
normal limits. There was severe mental retardation,
developmental age being assessed at 10 months (Gesell
Inventory). Vocalization was limited to an unmodu-
lated tone, with no attempt at variation. He responded
to being lifted and comforted, had a social smile, and
expressed displeasure when a toy was removed.

Cytogenetic observations. All cells from cultures
of peripheral blood, taken at 10 months of age and again
at 4 years of age, contained an abnormal chromosome
approximately the size and shape of a member of the
B group but of very characteristic appearance because of
a pronounced constriction on the long arm (Fig. 2a).
Trypsin-giemsa banding (Seabright, 1971) showed this

a

FiG. 2. Abnormal chromosome and chromosome 9 from nine dif-
ferent cells, a. stained with Giemsa without pretreatment; b. stained
by trypsin/giemsa technique (Seabright, 1971); c. stained by Gll
technique (Bobrow et al, 1972); d. diagrammatic representation of
G-bands. Arrowheads indicate duplicated segment.

chromosome to be no. 9 with a substantial portion of the
long arm duplicated. The proximal part of the long arm
was apparently intact as far as q32. The material be-
yond this point was indistinguishable in size and banding
patternfrom the complete long arm of chromosome 9
beyond, but probably not including, ql 1 (Fig. 2b).
Staining by the C-banding technique (Arrighi and Hsu,
1971) showed the presence of two C band regions, and
the Gil staining technique (Bobrow, Madan, and Pear-
son, 1972) showed both bands to be characteristic of
chromosome 9 (Fig. 2c). It is concluded that the cells
were trisomic for ql2->q32 of chromosome 9.
The karyotypes of both parents and the younger sib

were normal. The mother, however, was found to have
more than 10% of her cells showing structural damage.

Family history. The materal and patermal ages at
the time of the patient's birth were 27 and 29 years,
respectively. He was the fourth of five sibs who are all
alive and well. There was no history of abortion, still-
birth, or neonatal death.

After the discovery of chromosome structural damage
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241Case reports

TABLE
MAIN FEATURES OF REPORTED CASES OF TRISOMY 9 COMPARED WITH THIS CASE

Reference

Sex
Maternal age (y)
Paternal age (y)
Birthweight (g)
Age at examination (y)
Height (cm)
Weight (g)
Head circumference (cm)
Eyes
Nose
Palate
Ears
Jaw
Neck
Back
Fingers
Palm creases
Genitalia
Hips

Lower limbs

Heart

Partial Trisomy 9q

Present case

Male
28
30
1729
4
79
8390
44
Wide set
Beaked
High arched
Simple
Retromicrognathia
Normal
Normal
Tapered
Transverse
Hypoplastic
Flexion

contractures
Flexion

contractures

No abnormality
detected

Trisomy 9

Feingold and Atkins
(1974)

Male
24
25
3218
Neonate
50.8
3218
32.5
Enopthalmus
Bulbous

Low set, malformed
Micrognathia
Webbed

Tapered

Hypoplastic
Limitation of movement

Hypoplasia and dysplasia
of bones

Systolic murmur;
ventricular septal
defect; persistent
ductus arteriosus

Mosaic Trisomy 9

Haslam et al (1973)

Male
32
40
2700
9

Bilateral ptosis

High arched
Low set
Receding

Thoracic scoliosis

Transverse
Hypoplastic
Dislocation

Bowen, Ying, and Chung (1974)

Male
17
19
2211
Neonate
49
2211
32.5
Hypertelorism
Prominent
High
Posterior rotation
Receding

Long
Transverse
Hypoplastic
Dislocation

Abnormal knee and Dislocated knee
femur;
calcaneovalgus

Dextroposition; persistent ductus arteriosus
ventricular septal
defect; persistent
ductus arteriosus

in the maternal blood, inquiry indicated no unusual his-
tory of drugs or irradiation. There was an abdominal
x-ray examination to determine fetal position and de-
velopment shortly before the birth of this patient and a
similar investigation for a previous pregnancy.

Discussion
The main physical features of this child are com-

pared in the Table with those of the reported cases
of trisomy 9, all of which were male. Only one case
of complete trisomy 9 has been reported (Feingold
and Atkins, 1974) and this infant died shortly after
birth. The two other cases of trisomy for the whole
of chromosome 9 were mosaics with only 8%
(Haslam et al, 1973) and 12% (Bowen et al, 1974) of
abnormal cells in cultures derived from the peri-
pheral blood. The only case to survive the neo-
natal period was that with the smallest percentage of
abnormal cells. Features of our case common to
the others are dwarflike stature, microcephaly,
beaked or prominent nose, high arched palate,
simple or malformed ears, receding chin, tapered
fingers, transverse palmar creases, hypoplastic
genitalia, and some abnormality of hip movement.
Perhaps the most striking common feature is ab-
normality of the lower limbs. Our case appears to
have only flexion contractures but the abnormalities
in the other cases vary from dislocations of the knees
to severe hypoplasia and dysplasia of skeletal ele-
ments. Unlike the cases of trisomy for the whole

chromosome, our case does not appear to have any
cardiac abnormality.
Rethore et al (1973) and Zaremba et al (1974) have

reviewed the features of trisomy for the short arm of
this chromosome. Further cases have been re-
ported by Newton et al (1972), Baccichetti and
Tenconi (1973), Podruch and Weisskopf (1974),
Fujita et al (1974), and Dinno, Silvey, and Weiss-
kopf (1974). Several of these cases have break
points on the long arm of the chromosome and are
therefore trisomic for some or all of the secondary
constriction region also. There does not, however,
appear to be any obvious difference between those
trisomy 9p cases with this part of the long arm and
those without; none of the features ofour case seems
to be shared only by those with breaks on the long
arm.
The abnormal chromosome is presumed to have

arisen in one or other of the parental gonads by a
translocation between homologous chromosomes.
Neither parent has any detectable abnormality of
chromosome 9 in peripheral blood cells. The
mother was found to have random structural abnor-
malities in 10% of her cells which may indicate ex-
posure to a mutagen. She was found to have had
two diagnostic abdominal x-ray examinations for
obstetric reasons, but nothing else of note was dis-
covered in her history.
The physical examination of this child does not

 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.13.3.239 on 1 June 1976. D
ow

nloaded from
 

http://jmg.bmj.com/


indicate any feature that can be regarded as charac-
teristic of trisomy 9q. However, when more cases
are reported a syndrome may become recognizable.

We thank Margaret Sinclair, Mary Sturrock, and
Dorothy Mentiply for their help.

MICHAEL FAED, JANET ROBERTSON, SHEILA
BROWN, P. J. SMAIL, and R. D. MUCKHART
The Cytogenetics Laboratory, Department of

Pathology, Dept. of Child Health, and Dept. of
Orthopaedic and Traumatic Surgery, University of

Dundee

Note added in proof
Since submitting3this report two cases of trisody 9q

have been described by Turleau et al (1975). The
similarity in the appearance of these patients and of ours
is striking.
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Pseudohermaphroditism due to

XY gonadal absence syndrome*

Summary. A 21-year-old pheno-
typic female with a 46,XY chromosome
complement and gonadal absence was

studied. Basal levels ofplasma immuno-
reactive luteinizing hormone (LH),
follicle stimulating hormone (FSH),
testosterone, and oestradiol were meas-

ured. Pituitary sensitivity and reserve

was evaluated by the exogenous admin-
istration of synthetic luteinizing
hormone-releasing hormone. The epi-
sodic release of gonadotrophins was

assessed by measuring plasma LH and
FSH in plasma samples obtained at 20-
minute intervals for a 4-hour period.
Endocrine gonadal function was evaluated
by a stimulation test with human
chorionic gonadotrophin for 3 days. The
results showed: a) persistently raised
plasma levels of both LH and FSH; b)
a pulsatile pattern of release of both
gonadotrophins and a normal pituitary
response to the synthetic hypothalamic
decapeptide; and c) extremely low levels
of circulating testosterone and oestradiol
with a lack of response to the HCG
stimulus. A careful exploratory laparo-
tomy revealed absence of uterus, Fal-
lopian tubes, the Miillerian portion of
the vagina, and gonads. No Wolffian
derivatives were found. A dissociation
of testosterone and the so-called Jost
substance effects during early sexual
development may explain the findings in
this unusual abnormality. The term
'XY gonadal absence syndrome' includ-
ing five types of variants to designate this
condition is proposed.

Agonadism in phenotypically female individuals
with a 46,XY chromosome complement results in
an incomplete form ofmale pseudohermaphroditism.
This clinical condition has been recently designated

* This study was supported in part by grants from the World
Health Organization (WHO) and International Development
Research Center (IDRC).
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