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Further delineation of the partial proximal
trisomy 1Oq syndrome

Cora M Aalfs, Jan M N Hoovers, Marielle A Nieste-Otter, Marcel M A M Mannens,
Raoul C M Hennekam, Nico J Leschot

Abstract
We report on a girl with a partial du-
plication of the proximal part of the long
arm of chromosome 10, confirmed by
chromosome painting. The phenotypic
findings are compared to those found in
six other published cases with the same
karyotype. Recognition ofa specific partial
proximal trisomy lOq syndrome seems to
be possible, consisting ofmild to moderate
developmental delay, postnatal growth re-
tardation, microcephaly, prominent fore-
head, small and deep set eyes, epicanthus,
upturned nose, bow shaped mouth, mi-
crognathia, thick and flat helices of the
ears, and long, slender limbs. Severe ocu-
lar malformations are possibly part of the
syndrome. No major phenotypic differ-
ences were seen between patients with a
duplication of segment lOqll-lOq22
and patients with a duplication of
lOq21 -+lOq22.
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Up to now, about 30 cases of distal trisomy for
the long arm of chromosome 10 have been
reported.'2 Direct de novo duplications of the
proximal part of 1Oq, however, have been de-
scribed in only six patients.3-8 In three of these
patients a duplication of the lOqll-+lOq22
segment was found and in three others du-
plication of the lOq2l10-+q22 segment. No
confirmation by in situ hybridisation has been
reported in any of these cases.

Here, we report on a girl with a duplication
of segment lOql1.2-÷1Oq22.3, confirmed by
chromosome 10 painting. In order to try to
delineate a clinically recognisable partial prox-
imal trisomy 1Oq syndrome, a comparison of
the seven known cases is made.

Case report
The proband, a girl, was born at 42 weeks of
gestation to a 37 year old father and a 35 year
old mother. The unrelated parents and a 3 year
old sister were healthy. At the age of 32 the
mother had a spontaneous abortion at 14 weeks
of gestation.
The pregnancy was uneventful but because

it was post term delivery was induced by am-
niotomy. Birth weight was 3720 g and length
at birth was 51 cm. The neonatal period was
complicated by mild respiratory disease, jaun-
dice, and feeding difficulties.
At the age of 8 months the girl had pneu-

monia and was admitted to hospital. She was

hypertonic with a retroflexion of the head,
clenched fists, and claw feet. At that time mild
psychomotor developmental delay and slight
dysmorphism were noticed. At the age of 15
months the girl was referred to our department.
Length (72 cm), weight (8050 g), and head
circumference (45 cm) were all about the 10th
centile.

Physical examination at the age of 31 years
showed height on the 3rd centile and weight
and head circumference still on the 10th centile.
Facial abnormalities consisted of small, deep
set eyes, downward slanted palpebral fissures,
epicanthus, flat nasal bridge, upturned nose,
bow shaped mouth, micrognathia (fig 1), thick
and flat helices, and ear pits (fig 2). A stra-
bismus convergens alternans had been sur-

gically corrected. Mild hypertonia of the legs
and lumbar hyperlordosis were still present.
Psychomotor development was delayed. She

rolled over at the age of 4 months, sat at 12
months, walked with support at 2' years, and
spoke two words at 3 years.

Physical examination indicated no internal
abnormalities and routine blood investigations
were normal. Audiometric investigations

Figure 1 Present case at the age of 31 years.
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Further delineation of the partial proximal trisomy 1 Oq syndrome

Figure 2 The ear of the present case. Note the thick and
flat ear helix and the ear pit.

showed mild hearing loss, which improved after
insertion of grommets. Vision was normal.
Chest radiography showed first rib asymmetry,
with the first rib on the left side situated an-
teriorly. Bone age showed a delay of 15 months.

CYTOGENETIC INVESTIGATION
Chromosome analysis of G banded pro-
metaphase chromosomes from peripheral

blood lymphocytes showed a direct duplication
of the lOql1.2-+10q22.3 segment (fig 3).
Chromosome analysis of both parents was nor-
mal.

FLUORESCENCE IN SITU HYBRIDISATION (FISH)
AND DNA STUDIES
FISH with a painting probe for chromosome
10 showed that the abnormal chromosome
10 was composed entirely of chromosome 10
material, confirming the cytogenetic in-
terpretation of partial trisomy 1 Oq (fig 4).

In order to establish the parental origin of
the duplicated chromosome segment and to
establish the boundaries of the duplicated re-
gion at the DNA level, we analysed DNA of the
patient and her parents with eight polymorphic
CA repeats (DIOS88 (MFD7), DlOS91
(MFD29), DIOS107 (MFD78), D1OS1O8
(MFD100), DIOS109 (MFD150), DIOSllO
(MFD157), DIOS168 (MFD175), and
D1 OS 169 (MFD 187). However, none of these
markers was informative.

BIOCHEMICAL INVESTIGATIONS
Genes for the enzymes adenosine kinase and
glutamate dehydrogenase are known to be loc-
alised to the proximal part of the long arm of
chromosome 10.i-14 Adenosine kinase activity
was measured radiochemically essentially ac-

cording to Leech and Newsholme,'5 following
the conversion of adenosine to AMP using
polyethyleneimine-cellulose thin layers. Glu-
tamate dehydrogenase was measured spec-
trophotometrically as described previously.'6
Activities for the enzymes adenosine kinase
(10-6+0-1 nm/106 lymphocytes/h; normal
7*9 + 36 nm/1 06 lymphocytes/h) measured in
lymphocytes and glutamate dehydrogenase
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Figure 3 G banded karyotype and ideogram of the present case showing partial proximal
trisomy I Oq. Figure 4 Results offluorescence in situ hybridisation with

a chromosome 10 paint.
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Summary of clinical features in the six known cases with a partial proximal trisomy 1 Oq syndrome

Vogel Fryns De Michelena Present Surana Koivisto Reinthaller6
et ar' et ar and Campos' case et al4 et al'

Trisomic segment 10ql1-22 lOqll.2--22 lOqll 22 lOqll.2-22.3 lOq21-22 lOq21-22 lOq21-22

General
Birth weight (g) 2200 2650 2400 3750 2800 3400 u
Growth retardation + + + + + + +
Developmental delay + + + + + + +

Respiratory distress + u u + + + u
Hypertonia u u + + u - u

Craniofacial
Microcephaly + + + + + + +
Prominent forehead - + - + + + +

Deep set, small eyes + + + + u + +

Epicanthus - - + + + +

Strabismus - + + + u u
Iris coloboma u + - - u +
Blepharophimosis - - + +
Retinal dysplasia u + u - u +
Uptumed nose - + + + + - +

Bow shaped mouth + + + + u + +
Micrognathia + + + + u + +

Highly arched palate + + + - u u u

Flat, thick ear helix + + + + u u u

Skeletal
Slender limbs + + - - + + u

Finger syndactyly u + u - + u u

Hypermobile joints u + u - u + +

Rib abnormalities* + - u u u + u

Clinical features were present (+), absent (-), or unreported (u).
* Rib abnormalities consisted of thin ribs in one patient, bifurcation of a rib in another patient, and asymmetry of the first rib in the present case.

(92 nm/min/mg protein; normal 74 + 21 nm/
min/mg protein) measured in leucocytes of the
proband were normal.

Discussion
In order to investigate whether a partial trisomy
1 Oq syndrome existed or not, we compared the

findings in the present patient with the six

published patients with a similar karyotype. As

in all the other patients, our patient showed

postnatal growth retardation, microcephaly,
and mild to moderate developmental delay.
Frequent dysmorphic features were prominent
forehead, small, deep set eyes, epicanthus, an

upturned nose, a bow shaped mouth, mi-

crognathia, flat, thick ear helices, and long
slender limbs.

Microphthalmia, colobomas, and retinal dys-
plasia were found in two cases (table). One of

them had a duplication of the segment
1Oql1.1-401q22 and the other of segment

10q21 10q22. Trisomy of segment

1 0q2 1 -+1 0q22 may also be accompanied by

severe ocular malformations.
Other findings in one or two of the patients

(not shown in the table) were downward slan-

ted palpebral fissures, ear pits, narrow maxilla,
dental defects, preaxial polydactyly, single flex-

ion crease, clinodactyly, camptodactyly, pes
equinovarus, thoracolumbar scoliosis, su-

pernumerary nipples, pectus excavatum, in-

guinal hernia, hypospadias, patent ductus

arteriosus, recurrent nerve paralysis, and

dermatoglyphic abnormalities. On the chest

x ray of a 39 year old patient described by
Reinthaller6 in 1985, a slightly enlarged left

configurated heart with the beginning of ar-

teriosclerosis in the ascending aorta was seen.

Whether these findings are part ofthe syndrome
or mere coincidence is not yet known.

On clinical grounds only, no clear distinction

could be made between patients with a du-

plication of the 1Oqi 1 -*q22 segment and those
with duplication of the 1Oq21 -*q22 segment.
Blepharophimosis was the only major symptom
that was present in two patients of the second
group and in none of the first group. Fur-
thermore, a flat, thick ear helix has been re-

ported only in patients in the first group.
Looking at the published karyotypes of the
other patients, the cytogenetic interpretation
seems adequate and a misinterpretation does
not seem to be the cause of the lack of differ-
ences between patients with duplication of the
1Oql -q22 segment or the 1Oq21-q22 seg-
ment, respectively. Since different duplications
may have a breakpoint in common, disruption
or deletion of genes at a common breakpoint
may be possible. However, the number of re-

ported patients is too small for firm con-

clusions.
DNA studies in the proband and her patients,

to define the breakpoints at a molecular level
and to establish the parental origin of the du-
plicated segment, were not informative. In the
other patients, the parental origin of the du-
plicated chromosome was not mentioned. It is
not possible, therefore, to draw any conclusions
as to whether the parental origin of a duplicated
proximal 1 Oq segment influences the pheno-
type.
By chromosome segregation in somatic cell

hybrids and exclusion mapping in fibroblasts,
the gene for the enzyme adenosine kinase has
been located to the region 1Oq11-1Oq24.9-11
For glutamate dehydrogenase, the gene was

located at different positions in the region
lOq21-lOq23 by several in situ hybridisation
studies.'2-14 In the case of trisomy for this seg-
ment, increased activity of the enzymes may
be expected. However, enzyme studies did not

show any dosage differences, preventing further
refinement of the breakpoints. Possibly, genes
for the enzymes adenosine kinase and glu-
tamate dehydrogenase are situated outside the
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Further delineation of the partial proximal trisomy IOq syndrome

duplicated segment lOqi1.2-÷22.3.'134 How-
ever, definite conclusions about breakpoints or
gene localisation based on these biochemical
investigations cannot be made because no gene
dosage effect has been shown to date for either
of the enzymes and, therefore, positive controls
are lacking.

In conclusion, recognition of a partial prox-
imal trisomy 1 Oq syndrome on clinical grounds
seems to be possible.

We would like to thank Dr A H van Gennip for his advice on
the biochemical investigations and the family for their kind
cooperation.
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