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The first Korean case of a newborn with 3p26 
microdeletion and 5q35 microduplication inherited 
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Genetic imbalances are a major cause of congenital and developmental abnormalities. We report the first case of a 3p26 
microdeletion and 5q35.2q35.3 microduplication in a newborn with multiple congenital anomalies evaluated using chromo-
somal microarray analysis (CMA) and fluorescence in situ hybridization (FISH). The patient was born at 30 weeks and 2 days 
of gestation with a body weight of 890 g. He had symmetric intrauterine growth restriction, microcephaly, facial dysmor-
phism (hypertelorism, blepharophimosis, mild low-set ears, high-arched palate, and micrognathia), and right thumb polydac-
tyly. Echocardiography revealed an atrial septal defect and patent ductus arteriosus. Furthermore, CMA revealed a concurrent 
microdeletion in 3p26 and a microduplication in 5q35.2q35.3. FISH analysis showed that these genetic changes resulted from 
a translocation mutation between chromosomes 3 and 5. The patient’s mother had mild intellectual disability, short stature, 
and facial dysmorphism, while his father had a normal phenotype. However, parental FISH analysis revealed that the asymp-
tomatic father carried a balanced translocation of chromosomes 3p26 and 5q35. CMA and FISH tests are useful for diagnos-
ing neonates with multiple congenital abnormalities. Further parental genetic investigation and proper genetic counseling are 
necessary in cases of chromosomal abnormalities inherited from parental balanced translocations.
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Introduction

Genetic imbalances are a major cause of congenital and de-
velopmental abnormalities such as dysmorphic features, mental 
retardation, developmental delays, and multiple congenital 
anomalies [1]. Chromosomal abnormalities are a group of ge-
netic diseases caused by chromosomal rearrangements such as 
deletions, duplications, and inversions of unique genomic seg-

ments in specific regions of chromosomes. 
Children with microdeletions of the 3p26 chromosomes 

are known to exhibit low birth weights, feeding problems, hy-
potonia, and polydactyly [2,3]. Microduplication of the 5q35 
chromosome, also known as reversed Sotos syndrome, results 
in the creation of an additional copy of the NSD1 gene, which 
is involved in brain development. This syndrome is character-
ized by growth retardation, developmental delay, intellectual 
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disability, feeding difficulties, and micrognathia, according to 
the Orphanet Report Series in 2021, there are only 30 published 
cases of 5q35 microduplications worldwide [4-6].

While the clinical features of each chromosomal abnormality 
have been previously elucidated, no cases of patients with chro-
mosomal abnormalities in both genotypes have been reported. 

Here we report the clinical and genetic characteristics of 
the first Korean case of concurrent 3p26 microdeletion and 
5q35.2q35.3 microduplication in a newborn with multiple con-
genital anomalies evaluated using chromosomal microarray 
analysis (CMA) and fluorescence in situ hybridization (FISH).

Case 

The patient was born at 30 weeks and 2 days of gestation by 
emergency cesarean section, due to fetal distress, with a birth 
weight of 890 g (3rd percentile), a height of 33.6 cm (<3rd per-
centile), and a head circumference of 24.6 cm (3rd percentile). 
The patient’s APGAR scores were 2 and 4 at 5 and 10 minutes, 
respectively. He exhibited facial dysmorphism, including a small 
anterior fontanelle, hypertelorism, blepharophimosis, mild low-
set ears, high-arched palate, and micrognathia, as well as poly-
dactyly of the right thumb (Fig. 1) and right inguinal hernia. He 
was the first child of non-consanguineous Korean parents. His 
mother was the first gravidity, parity and she had no abortion 

history. His mother had mild intellectual disability, short stature 
(140 cm) and mild facial dysmorphism similar to the patient 
(diamond-shaped face with a narrow forehead, wide zygomatic 
bone, hypertelorism, and micrognathia). His father had a normal 
phenotype. His parents had no special family history.

The patient was admitted to the neonatal intensive care unit 
(NICU) for prematurity and evaluation of congenital anomalies. 
He required mechanical ventilation at birth due to the absence 
of respiratory effort after positive-pressure ventilation. Further-
more, the patient had feeding difficulties and recurrent vomit-
ing and thus required tube feeding. Echocardiography at birth 
showed a 3.2 mm of atrial septal defect and a 3.2 mm patent 
ductus arteriosus that closed spontaneously by 16 days of age. 
Brain ultrasound was performed at 7 days of age and showed 
mild hydrocephalus and increased periventricular echogenicity. 
There were no changes noted in follow-up brain ultrasound until 
42 days of age. Upper abdominal ultrasound was performed at 8 
days of age, and no specific abnormalities in the gastrointestinal 
tract and hepatobiliary system were found. Renal ultrasound 
was performed at 7 and 21 days of age and showed bilateral 
renal pelvic dilatation. The right and left anteroposterior renal 
pelvic diameters were 1.9 mm and 3.1 mm, respectively.

Conventional chromosomal analysis and CMA were per-
formed for the genetic evaluation of symmetric intrauterine 
growth restriction and multiple congenital anomalies. Chromo-
somal analysis was performed according to standard protocols. 
A metaphase G-banding study showed no apparent structural 
aberrations showing a normal male karyotype (46, XY) in all 
20 cells examined (Fig. 2). This cytogenetic finding does not 
eliminate a possibility of gene defect, mosaicism and minute or 

Fig. 1. The patient’s right thumb polydactyly. Fig. 2. The patient’s karyotype results.
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subtle structural chromosomal aberration. Conventional chro-
mosomal analysis was not performed on his parents, because 
the patient’s karyotype result was normal. CMA with whole 
blood of the patient was performed with Cytoscan DX Assay us-
ing genome build hg19. An approximately 7.3 Mb deletion was 
identified in 3p26.3p26.1 (61,891-7,379,955) and a 5.8 Mb du-
plication was found in 5q35.2q35.3 (174,909,679-180,719,789); 
both were classified as pathogenic copy number variants (CNVs) 
(Fig. 3). Considering the possibility that the patient’s micro-
deletion and microduplication were caused by translocation 
between chromosomes 3 and 5, FISH analyses were performed 
on both the patient and his parents. Interphase and metaphase 

preparations from the patient’s peripheral lymphocytes were 
performed following the standard protocol. The results of the 
patient’s FISH analysis confirmed that both CNVs resulted from 
the translocation of the terminal ends of the 3p and 5p chro-
mosomes (Fig. 4). Furthermore, FISH analysis of interphase and 
metaphase cells from the patient’s father showed a reciprocal 
balanced translocation between chromosomes 3 and 5 (46, XY 
t[3:5] [p26.2;5q35.2] ish t[3:5] [p26.2:5q35.2]) (Fig. 5). Although 
the patient’s mother showed clinical features similar to those of 
the patient (mild intellectual disability, short stature, and facial 
dysmorphism), her FISH analysis had normal results (46, XX ish 
3p26.2, 5q35.2q35.3) (Fig. 6). An additional CMA test for the 

Fig. 3. The patient’s chromosomal micro-
array analysis results. (A) The red bar indi-
cates the 7.3 Mb deletion in 3p26.3p26.1. 
(B) The blue bar indicates the 5.8 Mb du-
plication in 5q35.2q35.3.
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Fig. 4. Fluorescence in situ  hybridization 
(FISH) analysis of the patient. (A) FISH 
analysis results using a 3q subtelomeric 
probe (red) and a 3p26.2 probe (green) 
showed the deletion of 3p26.2. (B) FISH 
analysis results using a 5p subtelomeric 
probe (green) and a 5q35.2q35.3 probe 
(red). The presence of three red signals 
suggests that the microduplication of 
5q35.2q35.3 was not interstitial and re-
sulted from chromosomal translocation.

Fig. 5. Fluorescence in situ  hybridization 
(FISH) analysis of the patient’s father. FISH 
analysis results using a 3q subtelomeric 
probe (green) with a 3p26.2 probe (red) 
showed the balanced translocation of 
3p26.2 (A), and a 5p subtelomeric probe 
(green) with a 3p26.2 probe (red) showed 
the balanced translocation of 5q35.2q35.3 
(B).

Fig. 6. Fluorescence in situ  hybridization 
(FISH) analysis of the patient’s mother. 
FISH analysis results using a 3q subtelo-
meric probe (green) with a 3p26.2 probe 
(red) showed 3p26.2 in its normal location 
on chromosome 3 (A), and a 5p subtelo-
meric probe (green) with a 5q35.2q35.3 
probe (red) showed 5q35.2q35.3 in its 
normal location on chromosome 5 (B).
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mother also reported normal results. 
During the patient’s stay in the NICU, he was successfully 

weaned from mechanical ventilation at 12 days of age, and oxy-
gen support was stopped at 110 days of age. However, he was 
still noted to have feeding difficulties and required tube feeding 
and administration of omeprazole and probiotics. Oral feeding 
was possible at around 100 days of age, and he was eventually 
discharged from the NICU at 126 days of age. Upon discharge, 
he had a weight of 2,745 g (<3rd percentile), a height of 47.5 cm 
(<3rd percentile), and a head circumference of 32.2 cm (<3rd 
percentile). He was also noted to have stridor due to laryngoma-
lacia. The patient’s development was regularly monitored at the 
outpatient clinic. His last follow-up consult was when he was 6 
month of age (corrected age of 114 days) during which he had 
a weight of 3.5 kg (<1st percentile), a height of 54.1 cm (<1st 
percentile), and a head circumference of 33.6 cm (<1st percen-
tile). The patient’s developmental milestones were evaluated at 
6 months of chronologic age and were found to be delayed by 
2 months. The patient could pay attention to faces and make 
gurgling sounds but could not control his head and did not 
demonstrate social smile. Brain magnetic resonance imaging 
was performed at 120 days of age and showed no remarkable 
findings. Corrective surgery for polydactyly and inguinal hernia 
was scheduled at 1 year of age.

Discussion

We report the first Korean case of 3p26 microdeletion and 
5q35.2q35.3 microduplication in a patient who was evaluated 
using CMA and FISH due to multiple congenital anomalies.

The first Korean case of 3p deletion syndrome [7] was previ-
ously reported. The low birth weight (53.8%), hypertelorism 
(51.9%), low set ears (59.6%) and polydactyly (34.6%) observed 
in this patient are consistent with previously reported cases 
of 3p26 chromosome microdeletion (Table 1) [2,3,7]. He had 
low birth weight (46.7%), microcephaly (26.7%), flat philtrum 
(86.7%), thin upper lip (73.3%) which are also common findings 
in previously reported cases of 5q35 microduplication [4,5,8]. 
However, the facial dysmorphisms (small anterior fontanelle, 
hypertelorism, blepharophimosis, and high arched palate) found 
in this patient have not been reported previously. In different 
with preivious case of 5q35 duplication, he had no long face and 
no long nose (Table 2) [5].

Early diagnosis of genetic disorders through chromosomal 
testing is helpful in predicting prognosis, guiding, management, 
and facilitating genetic counseling. It is important to perform 

chromosomal studies in children with multiple congenital 
anomalies, unexplained growth retardation, or failure to thrive 
[1,9-12]. The CMA test can detect very small duplications and 
deletions even when genetic abnormalities are not detectable 
by conventional karyotyping [1,13,14]. However, while CMA 

Table 1. Frequency of clinical manifestations in 51 previous cases of 
3p deletion and in the present case of 3p deletion and 5q duplication 

Feature
Affected 

frequency
(n=51)

Status in the 
presented 
case (n=1)

Total (%) 
(n=52)

Triangular face 11 - 11 (21.2)

Microcephaly 22 + 23 (44.2)

Flat occiput 10 - 10 (19.2)

Forehead  
abnormality

12 + 13 (25.0)

Epicanthal fold 18 - 18 (34.6)

Hyperteloism 26 + 27 (51.9)

Short palpebral  
fissure

12 - 12 (23.1)

Ptosis 16 - 16 (30.8)

Synophrys 12 - 12 (23.1)

Nose abnormality 38 - 38 (73.1)

Long philtrum 34 - 34 (65.4)

High arched palate 15 + 16 (30.8)

Cleft palate 4 - 4 (7.7)

Micrognathia 25 + 26 (50.0)

Preauricular pit 10 - 10 (19.2)

Low set ears 30 + 31 (59.6)

Ear malformation 26 - 26 (50.0)

Low birth weight 27 + 28 (53.8)

Psychomotor  
retraction

41 - 41 (78.8)

Growth retardation 37 + 38 (73.1)

Epilepsy 13 - 13 (25.0)

Short neck 8 - 8 (15.4)

Syndactyly 5 - 5 (9.6)

Clinodactyly 11 - 11 (21.2)

Polydactyly 17 + 18 (34.6)

Sacral dimple 12 - 12 (23.1)

Hypotonia 21 - 21 (40.4)

Congenital heart 
disease

15 + 16 (30.8)

Genito-urinary tract 
abnormality

15 + 16 (30.8)

Gastro-intestinal 
abnormality

7 - 7 (13.5)

Hearing impairment 12 - 12 (23.1)

+, presented in this case; -, not presented this case.
Data from the article of Cuoco C et al. (Orphanet J Rare Dis 2011;6:12), 
Fernandez TV et al. (Am J Med Genet A 2008;146A:2746-52), Lee HJ et 
al. (J Genet Med 2014;11:36-9) [2,3,7].
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can identify the precise amount and position of chromosomal 
changes from which DNA were deleted or duplicated, it cannot 
identify whether the segments moved to a different location 
on the same chromosome or to a different chromosome. FISH 
enables the detection of balanced translocations using fluores-
cently labeled DNA fragments that match complementary DNA 
on the patient’s chromosomes. Furthermore, FISH allows the 
determination of the precise location of specific genetic abnor-
malities [12,15,16]. In this case, CMA detected the presence of 
microdeletions and duplications, while FISH showed that these 
CNVs resulted from the translocation of chromosomes 3 and 5. 

The patient and his mother demonstrated similar phenotypes. 
The patient had symmetric intrauterine growth restriction and 
had right thumb polydactyly, hypertelorism, and mild low set 
ears, while his mother had mild intellectual disability, short stat-
ure, and facial dysmorphism. The patient’s father had a normal 
phenotype. In general, people with similar dysmorphisms have 
similar chromosomal abnormalities. Therefore, we hypothesized 
that the patient inherited his genotype from his mother. How-

ever, parental genetic analysis identified that his asymptomatic 
father carried a balanced translocation of the terminal ends of 
chromosomes 3p and 5q. Therefore, in patients with chromo-
somal translocations, parental genetic investigation is needed 
even if the parents have a normal phenotype.

Identification of balanced paternal translocations allows for 
proper genetic counseling to be provided to the family. Prenatal 
genetic diagnostic procedures, such as chorionic villi sampling, 
are required when the patient’s parents have a second child. 

In conclusion, CMA and FISH are useful for diagnosing neo-
nates with multiple congenital abnormalities. Further parental 
genetic investigations and proper genetic counseling are neces-
sary in cases of chromosomal abnormalities inherited from pa-
rental balanced translocations. This report may contribute to the 
generation of knowledge on rare chromosomal anomalies. 
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