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Abstract 

We describe a newborn female with a de novo duplication of chromosome 2q31.2 2q37.3 and a de 

novo monosomy 9p24.3. The clinical findings of this patient include congenital heart defects, 

dysmorphic facial features, hypotonia, feeding difficulties and microcephaly. Ultrasonographic prenatal 

findings were negative for fetal malformations. Only a mild pyelectasis was reported. This is the first 

report molecular cytogenetic characterization of a partial trisomy 2q31.2-37.3 with monosomy 9p24.3. 
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Introduction 
A de novo partial trisomy 2q syndrome, from q31.2 to q37.3, with a monosomy 9p24.3 has not been 

previously reported. We describe the first case of de novo duplication of chromosome 2q31.2 2q37.3 

and a de novo monosomy 9p24.3. 

 



 

 

Case presentation 

Case report 

The proband was born by cesarean delivery at 40 weeks of gestation from a 39-year old Caucasian 

female. She is the second child of healthy and non consanguineous parents. She has a healthy 9 

years old brother. Family and gestational history are unremarkable. Prenatal sonograms identified only 

a mild pyelectasis. Prenatal noninvasive test (contingent test) was negative (risk 1:1356, free Beta 

hCG 0.69 MoM, PAPP-A 0.45 MoM). The parents have normal karyotype. Her birth weight was 3.500 

Kg (50°percentile), length 56 cm (> 97°percentile), and occipito-frontal circumference (OFC) 33.5 cm 

(10° percentile). At birth, Apgar Index was 6 at 1th minute and 8 at 5th minute. She needed respiratory 

assistance. Furthermore, there were severe feeding difficulties due to muscular hypotonia.  

Physical examination revealed: 

- Head/neck: microcephaly, prominent occiput, micrognathia and arched palate, atresia of the left 

coana, right choana pervia, mouth breathing, frequency 139/min, guttural cried (fig. 1a). 

- Abdomen: reduced abdominal circumference 

- Limbs: incomplete Moro reflex, and global muscolar hypotonia. 

She showed microcephaly, feeding disease, ventricular septal defect, anorectal malformation with 

perianal fistula, bilateral cataract, severe muscular hypotonia and psychomotor developmental delay. 

The child was hospitalized in prenatal intensive care and was fed by gavage. Cytomegalovirus, 

herpesvirus, rubellavirus and toxoplasmosis were negative. Brain magnetic resonance imaging 

documented a large ventricular system in place, with a great cisterna magna. 

In particular the patient presented tachypnea and difficulties to suckling, swallowing with microinfusion, 

for the risk of aspiration has been fueled by gavage. The incidence of anorectal malformation (ARM) is 

1: 5000 live births (Elsevier,2005). Our case presented an ARM with perianal fistula, also known as 

imperforate anus. Only the last part of the rectum is placed before the orifices sphincter. The rectum 

and the vagina are well separated. The sphincter mechanism is good and so also the prognosis is 

good. For this type of malformation is not necessary the colostomy. The timing surgery is within 2 

months, which aims to lower the rectum until the skin rebuilding the more accurately can the sphincter 

complex that ensures continence stool (Posterior Sagittal Ano Recto Plasty). 

 

Cytogenetic studies 



 

 

Karyotype from peripheral lymphocytes a resolution of 550 bands revealed a 

46,XX,der(9)t(2;9)(q31.2;p24.3) karyotype (fig1b). 

 

Microarray-based comparative genomic hybridization (array CGH) 

Array CGH (a-CGH), was performed to specify the size of chromosomal alterations, using 4 per 44 K 

oligo ISCA design according to manufacturer's instructions. Data were analyzed with BlueFuse multi 

v4.1 software (BlueGnome, Cambridge, UK). The Human NCBI Build GrCh37 (Hg 19/2009) was used 

as the reference genoma. Array CGH analysis revealed a 63.5 Mb duplication of 2q31 q37.3 (Chr2: 

179,536,770-243,068,370, GRCh37), which included 298 OMIM genes, and a 11.7 Mb deletion of 

9p24.3p23 (Chr9: 204,221-11,904,279, GRCh37), which included 32 OMIM genes (fig 1c,d). 

 

Discussion 
 

Several cases with trisomy 2q3 have been reported in literature, often associated with monosomy of 

another chromosomal segment. (Couturier et al., 1977; Dennis et al., 1978; Schumacher et al., 1983; 

Romain et al., 1994; Barnicoat et al., 1997; Matos et al., 1997; Lukusa et al., 1999; Seidahmed et al., 

1999; Bird and Mascarello, 2001). To the best of our knowledge, a de novo partial trisomy 2q 

syndrome, from q31.2 to q37.3, with a monosomy 9p24.3 has not been previously reported. Majority of 

trisomy 2q3 are the result of an abnormal segregation of a chromosomal rearrangement carried by a 

parent (Slavotinek et al., 2003; Sebold et al., 2005). On the contrary, pure duplication of 2q3 is 

relatively rare (Elbracht et al., 2009). Patients with different sizes of the involved chromosomal 

segments were compared in some reports (Ramer et al., 1990). The duplication of chromosome 2 

included 298 OMIM  genes. We report a schematic representation of the previously reported 

duplications of 2q (Usui 2013, Gurrieri 1992 Ikeuchi, 1984) (Fig.2). The present case share several 

facial dysmorphisms with the previously reported patients with 2q duplication, such as prominent 

forehead, depressed nasal bridge, long philtrum and ear anomaly. Other common features are 

muscular hypotonia, brain and genital anomaly (Tab.2). 

In the 2q33.3 region there are 2 genes (CTRCT4 and CTRCT2) correlated to the cataract in an 

autosomal dominant matter (Heon et al. 1998). Several previously reported cases share this 

duplicated segment but, unexpectedly, the present case is the only one presenting cataract. In 

Decipher database none of the chromosome 2 duplication, had the clinical features of our case.  

Partial de novo monosomy 9p appears to be caused by early spontaneous errors in embryonic 

development. Monosomy 9p seems to affect more frequently females than males. Since the disorder 

was originally described, more than 100 cases have been reported (Durmaz CD. et al, 2016). Findings 



 

 

of monosomy 9p include intellectual disability, distinctive malformations of skull and craniofacial 

region, such as an abnormally shaped forehead (trigonocephaly), palpebral fissures, and midfacial 

hypoplasia; congenital heart defects; genital anomalies in affected males and females; and other 

additional abnormalities (Sirisena ND et al, 2013). According to literature, approximately one- to two-

thirds of affected infants may have structural heart malformations at birth (Recalcati MP et al, 2012). 

Such cardiac defects may include ventricular septal defects, pulmonary stenosis, and/or patent ductus 

arteriosus (PDA). Genital defects in some cases with partial monosomy 9p could present which 

hypo/hyperplastic vaginal labia minora. Additional physical abnormalities have also been reported in 

association with partial monosomy 9p as choanal atresia (Durmaz CD Et al, 2016). Phenotypic 

features of trisomy 2 commonly observed are developmental delay and a number of minor anomalies. 

Characteristic facial features including hypertelorism and epicanthic folds, broad flat nasal bridge, 

anteverted nostrils, long philtrum, thin upper lip, low-set ears, Cupid’s bow lip, and micrognathia. Minor 

visceral anomalies reported in some patients mainly involve cardiac, kidney or brain defects, and 

external genitalia malformations (Ruiyu Ma. et al 2015). 

Chromosome 9 monosomy included 32 OMIM genes and specific correlations between the genes and 

the phenotype are not reported. In the Decipher database are described 5 cases with monosomy 9p 

with clinical manifestation similar to our patient, whith atresia of coana, muscular hypotonia and 

ventricular septal defect but the common denominator in all these cases mentioned is the intellectual 

disability and global developmental delay. Therefore, it is possible to assume that our patient, probably 

will manifest the same phenotype regarding the psychomotor developmental delay, although not 

quantifiable with objective neurological criteria. 

The reported patient shows the typical features of monosomy 9p as muscular hypotonia, distinct facial 

features and congenital heart defects. It’s no possible to establish the exact percentage of prenatal 

ventricular septal defect (VSD), but Yoshikane et al (2012), evaluate the accuracy of prenatal 

diagnosis of congenital heart defect (CHD). To date, the sensitivity and specificity of fetal 

echocardiography for CHD are higher than 90% in most leading countries. This paper included 132 

cases with CHD. In this paper is interestingly that prenatally false negatives were all ventricular septal 

defect (VSD), diagnosed at birth. In this review, the diagnostic accuracy was 89.7% for sensitivity and 

95.7% for specificity. The authors suggest that the possible determinant factors for misdiagnosis are 

disease orientation, the timing of diagnosis (in this review the mean gestational age was 31.3 weeks) 

and the skills of sonographers. 

It is still a matter of debate whether cases with trisomy 2q share a recognizable phenotype. Distinction 

between a proximal and a distal trisomy 2q phenotype is often made. Duplications proximal to 2q33 

seem to cause a more severe phenotype with major malformations and marked growth with 

intellectual disability, while duplications distal to 2q33 show a milder phenotype (Angle et al., 2000; 



 

 

Slavotinek et al., 2003). The facial phenotype could be due to the distal trisomy 2q, in region 2q35-qter 

(Dahoun-Hadorn and Bretton-Chappius, 1992; Angle et al., 2000). While interstitial duplications of 

other segments of 2q have been reported, only two previous papers on a duplication of a segment 

extending from 2q33.1 to 2q35 were reported (Romain et al., 1994, Courtney Drake Sebold1 et al. 

2005). Similarities between our patient and that previously reported include reactive airway disease, 

hypotonia, micrognathia, septal defect and developmental delay. The severe intellectual disability is 

probably due both to the monosomy 9p and duplication 2q, considering the length of duplication (from 

31.2 to 37.3). The parental origin of the duplicated material is unknown in our patient as well as in the 

previously reported patients. 

 

Conclusions 

In conclusion, we report the first case of a chromosomal duplication of 2q31.2-37.3 with a monosomy 

9p24.3. Our patient has a constellation of minor anomalies such as micrognathia, atresia coana, 

microcephaly, arched palate, ventricular septal defect, cataract and perianal fistula. On the contrary, 

major anomalies are represented by feeding difficulties and global hypotonia, clearly evident only after 

birth. This could explain the discrepancy between the anomalies documented prenatally compared 

with postnatal phenotype. 

 
 
Tab.1: Clinical features of patients with 2q duplication 
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Fig. 1.  
a: dysmorphic features of our patient 
b: karyotype showing the derivative (9)t(2;9)(q31.2;p24.3) 
c: Array CGH analysis revealed a 63.5 Mb duplication of 2q31 q37.3 (Chr2:    179,536,770-243,068,370, GRCh37) 
d: Array CGH analysis revealed a 11.7 Mb deletion of 9p24.3p23 (Chr9: 204,221-11,904,279,       GRCh37) 
 



 

 



 

 

Fig.2: Schematic representation of the previously reported duplications of 2q. The black bar and gray   bar indicate certain and uncertain 
regions of the duplications, respectively.  



 

 

 


