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Introduction

The distal trisomy 10q syndrome is a clinically and cytoge-
netically recognizable entity with multiple reported cases
in the literature as early as 40 years ago [1-15], but was
later delineated as a distinct entity [16, 17]. As the major-
ity of the reported cases are secondary to parental bal-
anced  translocations or de novo unbalanced
translocations, there is an associated monosomy of the
reciprocal chromosomal segment in the form of a deriva-
tive chromosome. In a few cases, the only detectable
abnormality is the 10q duplication (trisomy) [18-21], in
addition, 10q triplication (tetrasomy) is reported in one
case [22].

Here, we report a 26-year-old man with multiple con-
genital anomalies, dysmorphic features, severe intellectual
impairment, and an autism spectrum disorder (ASD).
Cytogenetic and molecular analyses showed an unbal-
anced chromosomal abnormality with duplication of
about 30 MB of the distal long arm of chromosome 10
(10g24.31 — 10qter).

© 2014 The Authors. Clinical Case Reports published by John Wiley & Sons Ltd.

Key Clinical Message

We report on a patient with distal trisomy 10q syndrome presenting with a few
previously undescribed physical features, as well as, autism spectrum disorder
(ASD). We recommend that patients with distal trisomy 10q syndrome should
have a behavioral evaluation for ASD for the early institution of therapy.

Autism spectrum disorder, genome-wide SNP genotyping, quantitative PCR,
trisomy 10q syndrome.

Case Report

The subject of this report is a 26-year-old Qatari man of
Arabic ethnicity, who was identified since early childhood
to have multiple congenital anomalies and severe intellec-
tual impairment. He was born at full-term with notable
cleft palate repaired at the age of 2 years, and had neona-
tal jaundice due to ABO blood group incompatibility
treated successfully with phototherapy. Hypotonia was
notable from early on. He started walking, with a walker,
at the age of 30 months and walked independently at the
age of 42 months, albeit with an awkward and unstable
gait. He uttered the first words at the age of 7 years and
never acquired phrase speech despite receiving speech
therapy on several occasions. Hearing was reported to be
normal on several assessments and he had hypermetropia
that required correction by glasses. He never had any
reported seizures, gastrointestinal problems, cardiac prob-
lems, frequent infections, or asthma. There were no sig-
nificant findings on the magnetic resonance imaging
(MRI) of the brain. He is the oldest in a sibship of six
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(three brothers and two sisters) with third cousin parents
and the family history is negative for similar conditions
or recurrent abortions.

On examination, he has a flat face with facial asymme-
try, flat nasal bridge and a flat nose, hypertelorism,
microphthalmia with strabismus but without blepharo-
phimosis, epicanthal folds with slight ptosis of the eyelids,
tented upper lip with profoundly prominent upper and
lower lips, prominent long mandible with obtuse mandib-
ular angle, small prominent posteriorly rotated ears with
poorly folded helices and without a lobule and webbing
of the neck (pterygium coli), Figure 1A and B. Despite
the short stature, he has arachnodactyly and dolichoste-
nomelia with his hands reaching to his knees on standing,
Figure 1C, D, and E. He has camptodactyly (contractures
of the proximal interphalangeal joints of the 2nd to the
5th finger) more pronounced on the left hand, Figure 1D
and E. He has normal chest without pectus deformity,
but has prominent scapulae. He has kyphosis and posi-
tional scoliosis. There is valgus deformity of the feet (in-
toeing) and long hallux and prominent heels. His height
is 155 cm (below the third percentile) and his weight is
40 kg (below the third percentile) and his head circum-
ference is 52.5 cm (2 SD below the mean).

The behavior and psychological assessment of this
patient included C.A.R.S. (Childhood Autism Rating Scale)
screening, in which he scored 30/60, which puts him at a
low level of mild ASD. Despite the poor verbal and nonver-
bal communication skills, he understands a great deal of
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instructions. The autism diagnostic interview-revised (ADI-
R) evaluation (obtained from his caretaker — aunt) shows
poor verbal and non-verbal communication, poor social
skills and inconsistent eye contact, preoccupation with elec-
tronic gadgets, batteries and wires and he repetitively
ensures the softness of his undergarments by feeling them.
While he scored within the cutoff range of ASD in areas of
qualitative abnormalities in reciprocal social interaction
and communication, he did not meet the cutoff score for
restricted, repetitive and stereotyped patterns of behavior.
The autism diagnostic observation schedule (ADOS) evalu-
ation showed the diagnosis of ASD. The abnormal develop-
ment started before 3 years of age, and he was given the
diagnosis of Pervasive Developmental Disorder Not Other-
wise Specified (PDD-NOS). He is diagnosed with severe
intellectual impairment based on Stanford Binet IV test
scores and Adaptive Behavior Scale (ABS) and Vinland
Adaptive Behavior Scale (VABS) evaluations.

Methods

Cytogenetic analysis of banded chromosomes showed an
abnormal chromosome 14 with a substantial chromo-
somal material, probably chromosome 10q, on its short
arm. Both chromosomes 10 had normal banding pattern.
Parents are reported to have normal chromosomes (Kary-
otypes are not shown).

Molecular studies: DNA was extracted from peripheral
blood, drawn after obtaining an informed consent from the

©

Figure 1. Dysmorphic features. (A and B) Facial and neck features from the front and the side. (C) Dolichostenomelia with the hand reaching

close to the knee. (D and E) Camptodactyly and arachnodactyly.
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patient’s legal guardian, using Puregene kit from Gentra
(Qiagen Sciences, Germantown, MD). The consent forms
and the research project were approved by the Shafallah
Medical Genetics Center Institutional Review Board, which
operates according to the accords of the declaration of Hel-
sinki. An MLPA (multiplex ligase-dependent probe amplifi-
cation) assay for sub-telomeres was performed using P036C,
P069 and P070 probe mixes (MRC-Holland, Amsterdam,
Holland) and compared against 9 male and female controls.

For copy number variation (CNV) analysis, we
employed genome-wide single nucleotide polymorphism
(SNP) genotyping using Illumina Infinium Bead Chip
HumanCNV370-Duo and then HumanlM-Duo (Illu-
mina, San Diego, CA). The analysis was carried out using
GenomeStudio 2011.1 from Illumina.

For confirmation of the breakpoint, quantitative real-
time PCR was performed using qPCR Fast Start DNA
Master SYBR Green I (Roche, Basel, Switzerland) on a
light cycler system (Roche v2.0). Primers were designed
with Primer3 web based software (http://bioinfo.ut.ee/pri-
mer3/). The patient sample was compared against 2 con-
trol samples with various concentrations.

Results
The MLPA assay provided evidence that there are three
copies of chromosome 10q sub-telomeric sequences
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(results not shown). Subsequently, quantitative real-time
PCR for sequences from coding exons of two genes, TUB-
GCP2 and VENTX, located at 10g26.3, centromeric to the
subtelomeric sequences, demonstrated the presence of three
copies of the amplified exonic region (results not shown).

The CNV analysis of the region on 10q showed three
copies of all SNPs starting from marker cnvi0004765 till
the telomere, while the marker rs7916091 was the first
telomeric marker to show two copies (Fig. 2). Both mark-
ers are 165 base pairs apart (at about 104.97 MB) and
both are contained within the intronic stretch of BC040734
gene and both are telomeric to NT5C2 (GRCh 37/hg 19).
No other significant CNVs were found and as there was no
access to parentss DNA, we could not assess for de novo
CNVs. Quantitative real-time PCR for sequences from cod-
ing exons of NT5C2 (at about 104.8 MB) demonstrated the
presence of two copies, while quantitative real-time PCR
for sequences from coding exons of LOC729020 (at about
105 MB) showed three copies.

Discussion

In this illustrative patient, the distal 10q duplication is
sharply demarcated by a combination of genome-wide
SNP genotyping array and quantitative real-time PCR to
identify the extent of the 10q duplication and to confirm
the absence of any associated monosomy or other signifi-

Base Position (MB)
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rs7920251 | rs4307650 | rs11191609 | | rs11818627 rs7916091 | | cnvi0004765
10 kbl I hg 19

Figure 2. Idiogram of chromosome 10 showing the duplicated region and a detailed molecular map of the breakpoint.
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cant CNV. The duplicated region spans about 30.5 MB
from 10q24.1 to qter and contains 168 protein coding
genes and 115 noncoding RNAs. In the current report
and similar to a few other reported cases, the duplication
is “pure” constituting the only genomic imbalance in this
patient [18-21].

In this report, the patient has features that are relevant
to the distal trisomy 10q syndrome, such as delayed
growth and development, hypotonia, dysmorphic features,
and congenital anomalies [16]. The relevant dysmorphic
features include flat face, flat nasal bridge, hypertelorism,
tented upper lip (bow-shaped mouth), ear anomalies,
webbing of the neck, and prominent scapulae [12, 14, 16,
21, 23]. The congenital anomalies shared with other
reported cases include microcephaly, cleft palate, foot
deformity, and camptodactyly [1, 12, 14, 16, 21, 22, 23].
However, the subject of this report has unique features
that to our knowledge are not previously described
including prominent lips, facial asymmetry, marfanoid
habitus with dolichostenomelia and arachnodactyly. In
addition, he does not have clear blepharophimosis, which
is consistently reported [14] and no pectus deformity.

The patient in this report had extensive behavioral
evaluation that showed poor reciprocal social interactions,
failure to engage in age appropriate social activities, non-
verbal communication problems, excessive adherence to
routines and restricted interests. He was diagnosed with
PDD-NOS according to the DSM-IV, which is on the
ASD spectrum. The diagnosis of ASD still holds under
the DSM-5. The majority of the existing reports denote
mental retardation without the performance of any
behavioral evaluation. In one case report, socialization
and communication defects were identified using Vine-
land ABS [21]. We recommend that cases of trisomy 10q
should undergo behavioral evaluation to identify treatable
or modifiable pathology.

In conclusion, we report a patient with “pure” distal
trisomy 10q, in whom we identified the breakpoint using
several high-resolution molecular techniques. Although
the subject present clinical findings similar to previously
reported cases, some features are lacking and new features
are described. Behavioral evaluation adds the diagnosis of
ASD to the spectrum of features in the distal trisomy 10q
syndrome.
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