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ABSTRACT

Partial duplication of chromosome 3q is a rec-
ognizable syndrome with characteristic facial
features, microcephaly, digital anomalies, geni-
tourinary and cardiac defects as well as growth
retardation and developmental delays. While there
is clinical overlap with the unrelated Cornelia de
Lange syndrome (CDLS), there are distinguish-
ing features and molecular etiologies. Most
cases of 3q duplication appear to be the result of
an unbalanced translocation or inversion and
therefore accompanied by additional cytogenetic
anomalies. Consequently, pure duplications of
3qg are very rare; we are aware of only 12 such
cases that have been reported previously. Here,
we present a new case of pure, partial 3q dupli-
cation in a 3-month-old female who displayed a
number of clinical signs consistent with previ-
ously reported phenotypes and the additional
novel finding of a vascular ring.

Keywords: Cornelia de Lange; 3q Duplication;
Trisomy 3q; Pure 3q Duplication

1. INTRODUCTION

Individuals with partial duplication of chromosome 3q
typically display characteristic facial features including
low frontal hairline, bushy eyebrows, synophrys, hyperte-
lorism, long eyelashes, downslanting palpebral fissures,
epicanthal folds, wide nasal bridge with bulbous nasal tip,
prominent philtrum, down-turned corners of the mouth
and low-set, malformed ears. Additional physical find-
ings include microcephaly, digital anomalies such as bra-
chydactyly and clinodactyly, hirsutism, genitourinary and
cardiac defects in addition to pre- and postnatal growth
retardation and developmental delay [1]. Less common
reported features include ocular anomalies, neuroimag-
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ing findings, hip dysplasia, central sleep apnea and con-
ductive hearing loss [2]. Approximately one-third of pa-
tients die within the first year of life due to infections and
cardiac anomalies [3]. Although 3q duplication syndrome
has overlapping features with and clinically resembles
the unrelated Cornelia de Lange syndrome (CDLS), there
are distinguishing features and molecular etiologies.
Most cases of 3q duplication appear to be the result of an
unbalanced translocation or inversion; as a result, there is
often an accompanying cytogenetic anomaly such as de-
letion of another chromosomal segment [4]. Therefore,
pure duplications of 3q are very rare; we are aware of
only 12 such cases that have been reported previously [2,
6]. Here, we present a new case of a pure, partial 3q du-
plication in a 3-month-old female who displayed a num-
ber of clinical signs consistent with previously reported
phenotypes and the additional novel finding of a vascular
ring.

2. CASE REPORT

A Hispanic female, the third child of non-consangui-
neous parents, was born after an unremarkable preg-
nancy at 38 weeks gestation. Birth weight was at the 10th
to 25th percentile with length and head circumference at
minus 2 to minus 3 standard deviations and 50 - 75th
percentile, respectively. The patient was admitted to the
Neonatal Intensive Care Unit for meconium aspiration,
jaundice and asymmetric growth retardation. She was
noted to have a wide and open anterior fontanelle, hyper-
trichosis with overgrowth of scalp hair onto the forehead,
synophrys, bushy eyebrows, anteverted nares, long phil-
trum, downturned corners of the mouth, low-set and mal-
formed pinnae, maxillary prognathism and retrognathia
(Figure 1C). The nipples were laterally displaced and
the hands showed bilateral 5th finger clinodactyly and
bilateral single palmer creases. A chromosomal microar-
ray was requested because of the aforementioned dys-
morphology.

OPEN ACCESS


mailto:Sainan.Wei@hc.msu.edu

D. lacoboni et al. / Case Reports in Clinical Medicine 2 (2013) 48-52 49

AY020_{Cylogenetics_Aray) ¢y 2wa cycho. Copy Numbar STate (segmants)

A11-020_(Cytogenetics_Array).cy 2wg.cychp: Copy Number State

—ﬂ(}1-n20,(Cv|o:|enah(;,Anav: cy2wg .cychp: Weighted Log2 Ratio

[A11-020 rcunaenahcs Array) cy 2w .cychp: Allele Peaks

sy “‘W‘*.‘Q%.gﬂ{\""““ WERTRFILITER T AR IR 5 SR TR TR e 'r"".'i”'sl-i

r'u«'m.w Vel Wt Tl

.w a2 N o S e e e ke o0 B SR '-.‘ WA Lt

[A11-020_(Cylogenetics_Array).cy 2wg cychp: SmoothSignal

A L Il |
I Y 1] \

—

140000kh 160000kh 180000kb

20000kb 40000kb 60000kh 80000kh 100000kh 120000kb

IS L L b T e w-w-l%z-ﬂ- A i j'

A

SCTI AR R

Il
(Il

Ammmm__llm c

Figure 1. A: SNP microarray results showing copy number gain of probes in the region of 3q24q28; B: Partial karyogram showing
two pairs of chromosome 3 from two metaphase cells. The chromosome 3 with dup(3) (q24q28) is to the right of each pair; C:
Hypertrichosis with overgrowth of scalp hair onto the forehead, bushy eyebrows, anteverted nares, and downturned corners of the

mouth in our patient with 3q duplication.

At one month of age, the patient was readmitted with
respiratory distress that progressed to respiratory failure
and was found to be positive for metapneumovirus. She
failed extubation, prompting a bronchoscopy which iden-
tified tracheomalacia. A brain MRI and EEG were nor-
mal. Further workup included a multislice computed to-
mography (MSCT) showing double aortic arch with four-
vessel sign and narrowing of the distal trachea above the
carina consistent with a vascular ring (Figures 2(a) and
(b)). An echocardiogram additionally noted a very small
patent ductus arteriosus with small left-to-right shunt.
The patient underwent a PDA ligation and division of the
vascular ring. At the time of this report, the patient was 3
months old and at 14 days post-operative; she remained
with a tracheostomy.

3. METHODS

EDTA-anticoagulated blood of the patient, and sub-
sequently her parents were sent to the MSU Clinical Ge-
netics Laboratory for both genome-wide SNP microarray
and cytogenetic analysis. Genome-wide microarray-CGH
analysis was performed using Affymetrix cytogenetics
whole genome 2.7 M array with 2.7 million markers in-
cluding 2,361,876 non-polymorphic probes/markers and
400,103 SNP probes/markers. Genomic DNA was ex-
tracted from whole blood, then amplified and purified.
Following denaturation of probe DNA, hybridization was
carried out with the Affymetrix cytogenetic 2.7 M array
assay kit following the manufacturers’ standard protocol.
The data was analyzed by ChAS (Chromosome Analysis
Suite) and compared against a reference model file pro-
vided by Affymetrix to detect gains and losses. Chro-
mosome slides were made by conventional methods from
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(b)

Figure 2. (a) and (b), Thorax multislice computed tomography
illustrating features of vascular ring.

phytohaemagglutinin-stimulated peripheral blood cultures.
Subsequently, routine chromosome analysis was performed
on standard GTG-banded metaphase spreads. High reso-
lution genome wide microarray-CGH analysis revealed a
copy number gain of 29,436 probes in the region of
3924928 (Figure 1A) indicating a duplication estimated
to be at least 45.6 Mb in size. Chromosome analysis con-
firmed this to be a segmental duplication (Figure 1B). Pa-
rental karyotypes were normal (data not shown), confirm-
ing the patient’s 3q duplication was a de novo occurrence.

4. DISCUSSION

Pure duplications of chromosome 3q are rare as the
majority appear to occur in conjunction with other struc-
tural anomalies such as unbalanced translocations and
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insertions [7,10]. This report represents a new case of compression from a double aortic arch. Until now, only
pure 3q duplication due to a de novo interstitial duplica- 12 cases of pure 3q duplication have been reported. Ta-
tion event detected in a 3-month-old female with multi- ble 1 summarizes the clinical features of these cases,
ple congenital anomalies, tracheomalacia and vascular including our patient.

Table 1. Clinical summary of thirteen pure 3q duplication patients.

Previous Cases' Present Case Total (%)
Growth: Prenatal Growth Retardation 2 + (length) 3/13 (23)

Postnatal Growth Retardation 8 - 8/13 (61.5)
Head: Abnormal/distorted head

Shape/CSO/microcephaly 9 - 9/13 (69)
Eyes: Synophrys 7 + 8/13 (61.5)

Bushy/coarse/arching eyebrows 6 + 7/13 (54)

Long, coarse eyelashes 7 + 8/13 (61.5)

Epicanthal folds 3 - 3/13 (23)

Glaucoma/cataract/optic

Hypoplasia, megalocornea,

Microphthalmia 4 - 4/13 (€2))]

Nystagmus/strabismus 4 - 4/13 3D
Ears: Low-set/malformed; preauricular 5 . 6/13 (46)

pits/tags
Nose: Flat, depressed,broad nasal bridge 9 + 10/13 77

Small, upturned, bulbous tip 5 + 6/13 (46)

Anteverted nares 8 + 9/13 (69)

Long, prominent philtrum 9 + 10/13 77
Mouth: Downturned corners of mouth 7 + 8/13 (61.5)

High palate/cleft 5 - 5/13 (38)

Thin or prominent upper lip 7 + 8/13 (61.5)
Jaw: Micro/retrognathia 8 + 9/13 (69)

Maxillary prognathism 2 + 3/13 (23)
Neck: Short/webbed neck 6 + 7/13 (54)

Low posterior hairline 6 + 7/13 (54)
Musculoskeletal: Hip dysplasia 3 - 3/13 23)

Cubitus valgus/limited elbow extension 2 - 2/13 (15)
Back: Hemivertebrae 3 n/a 3/13 (23)

Sacral crease/dimple/pits 2 + 3/13 (23)
Hands: 5th finger clinodactyly 7 + 8/13 (61.5)

Tapering digits 3 - 3/13 (23)

Nail hypoplasia/hyperconvex nails 2 - 2/13 (15)

Small hands 3 - 3/13 (23)
Feet: Valgus deformity/abnormal foot position 3 - 3/13 (23)

Small feet 3 - 3/13 (23)

2 - 3 syndactyly/sandal gap 2 - 2/13 (15)
Cardiovascular: Congenital heart defects 5 + 6/13 (46)

Vascular ring (double aortic arch) 0 + 1/13 (7.7)
GI: Renal, gall bladder anomalies,

Hepatosplelnomegaly, umbilical hernia 4 - 4/13 31
GU: Cryptorchidism 3 n/a 3/6 liveborn males (50)
Integument: Hirsutism/hypertrichosis 6 + 7/13 (54)
Neuro: Mental retardation 10 n/a 10/13 (77)

Seizures/Abnormal EEG 4 - 4/13 (€28)

Hypotonia/hypertonia 3 + 4/13 31)

Neuroimaging anomalies 3 - 3/13 (23)

'Incidence among 12 previously published cases, n/a not applicable; + present, — absent/not reported [2,3,5,7-9,11,12,21-23].
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A specific critical region responsible for the phenotype
has yet to be clearly defined, but it has been suggested to
be between 3q26.3 to 3q27 [11] or 3q26.3 to 3q29 [3,7].
By comparing the phenotype of our patient with those of
other pure 3q duplications, evidence for previously pro-
posed critical regions is supported and suggests that the
minimal region of overlap may be at band 3q26.3 [3,10].
This region therefore may contain the gene(s) response-
ble for the dup(3q) phenotype.

Duplication 3q syndrome has attracted particular in-
terest because of its recurrent features and the clinical si-
milarity to CDLS. Similarities in the facial features of
children with duplication 3q and CDLS have been re-
peatedly noted [12-14].

5. CONCLUSION

Our patient represents the thirteenth case of pure par-
tial trisomy 3q, with features consistent with those pre-
viously reported. We additionally report the novel find-
ing of a vascular ring. The availability of increasingly
dense microarray technology, whole exome and full ge-
nome sequencing will undoubtedly result in further clari-
fication of the phenotype and natural history of this rare
and poorly defined syndrome.
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