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De novo interstitial deletion in the long arm of 
chromosome 11: a case report
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ABSTRACT. The 11q terminal deletion disorder is a rare genetic 
disorder associated with numerous clinical features. A few case 
reports have been made about de novo interstitial deletion of 
chromosome 11q. However, due to the heterogeneity in size and 
position of the deletions, a clear genotype-phenotype correlation is 
not easily made. Here we report a case interstitial 20.5-Mb deletion 
at chromosome 11q13.4q21, as confirmed by array comparative 
genomic hybridization. Dysmorphic features such as coarse facial 
features, congenital laryngomalacia, oblique inguinal hernia, high-
arched palate, and camptodactyly were observed in the subject. The 
present case broadens the spectrum of clinical findings observed in 
individuals with 11q interstitial deletion.
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INTRODUCTION

Cytogenetic of chromosome 11q deletion are widely reported in previous studies 
(Melis et al., 2010). The 11q terminal deletion disorder or Jacobsen syndrome (JBS) is a rare 
genetic disorder associated with numerous dysmorphic features, and occurs in 1/100,000 live 
births with a female predominance of 2:1 (Sheth et al., 2014). Typical clinical characteristics 
of JBS include mental retardation, developmental delay, short stature, thrombocytopenia, and 
congenital heart defects (Bernaciak et al., 2008). Severity of clinical symptoms depends on the 
size of 11q23 deletions, which vary from 7 to 20 Mb, but can be as small as 2.9 Mb in some 
cases (Sheth et al., 2014).

There have been several reports regarding interstitial deletion of chromosome 11q. In 
some cases, high-resolution mapping of the abnormality cannot be achieved due to limitations 
of conventional chromosome analysis (Melis et al., 2010). In addition, many different 
abnormalities have been reported in patients with varying interstitial breakpoints on 11q 
(Pivnick et al., 1996; Ikegawa et al., 1998; Meyer et al., 2000; Goumy et al., 2008).

In this case report, we describe a boy with coarse facial features, congenital 
laryngomalacia, oblique inguinal hernia, high-arched palate, and camptodactyly. We also 
review previous reports of interstitial deletion on chromosome 11q13q23.

MATERIAL AND METHODS

Patients

The boy is the firstborn to a 25-year-old mother and a 27-year-old father who were 
healthy and unrelated. There was no history of miscarriage or infertility. Both parents had no 
family history of genetic diseases.

The baby was birthed at 36 weeks of gestation by cesarean section due to premature 
rupturing of the membranes. Birth weight was 2.7 kg and length was 48 cm. Dysmorphic 
features such as coarse facial features, congenital laryngomalacia, oblique inguinal hernia, 
high-arched palate, and camptodactyly were observed in the subject. He also demonstrated 
reduced autonomic activities, feeding difficulties, cardiovascular dysfunction, rickets, 
congenital heart disease, encephalodysplasia, and immune dysfunction.

The study was approved by the Ethics Committee of the First Hospital of Jilin 
University, Changchun, China, and written informed consent was obtained from the parents.

Cytogenetic analysis

Peripheral blood (0.5 mL) from the boy was collected into sterile tubes containing 30 
U/mL heparin, and G-banding was performed using cultured peripheral blood lymphocytes 
(Zhang et al., 2013). We analyzed 20 metaphases, and chromosomal abnormalities were 
described according to the International System for Human Cytogenetic Nomenclature (2009).

Array comparative genomic hybridization (CGH)

Genomic DNA was isolated from peripheral blood using a QIAGEN QIAamp DNA 
Blood mini kit. Control DNA was obtained directly from Promega (G1471/G1521). The array 
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CGH was performed according to manufacturer instructions. Array experiment and analysis 
was performed as previously described (Dong et al., 2014).

RESULTS

Conventional cytogenetic analysis of the proband showed 46 chromosomes, with 
deletion on the long arm of chromosome 11 (Figure 1). However, the karyotypes of both 
parents were normal.

Figure 1. Karyotype of the proband. Autosomal chromosomes are labeled 1 through 22, and sex chromosomes are 
indicated by X and Y.

The proband karyotype was 46,XY, del(11)(q13.4q21); interstitial deletion of 
chromosome 11q was confirmed by array CGH. Array CGH results indicated that the deletion 
encompassed approximately 20.50 Mb of chromosome 11q (Figure 2). The deleted segment 
encoded 115 HGNC (Hugo Gene Nomenclature Committee) genes and 11 OMIM (Online 
Mendelian in Man) genes.

DISCUSSION

Chromosome 11q deletions are widely reported in previous literatures. Terminal 
deletions, also known as Jacobsen syndrome, are frequently described (Melis et al., 2010). 
Clinical phenotypes of this syndrome are severely debilitating, and frequently result in deaths 
(Sachdeva et al., 2010). Chromosomal deletions with break point at q23 have been reported, 
with variable break points between 11q11 and 11qter (Puvabanditsin et al., 2001). However, 
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interstitial deletions that do not affect terminal ends are associated with more variable and less 
severe disease phenotypes (Sachdeva et al., 2010). As these types of deletions are extremely 
rare, the genotype-phenotype correlations in interstitial deletions are unknown (Yelavarthi et 
al., 2015).

The first case of chromosome 11q interstitial deletion was described by Taillemite 
et al. (1975). Horelli-Kuitunen et al. (1999) reviewed that de novo interstitial deletions of 
chromosome 11q have been reported in nine patients, and additionally reported a case of 
interstitial deletion from 11q21 to q22.3. Nacinovich et al. (2014) reviewed that 34 cases with 
different breakpoints spanning from bands 11q13 to 11q23 were previously described, and 
simultaneously reported a de novo interstitial deletion of chromosome from 11q14.3 to q22.3. 
Yelavarthi et al. (2015) reported five individuals with de novo 11q22.2q23.3 deletions that 
presented developmental delays. Main clinical manifestations and deleted regions of these 
cases are shown in Table 1.

Figure 2. Array CGH showing a 20.5-Mb deletion at 11q13.4q21. The region of chromosomal deletion is indicated 
by the gray area.
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In this study, we reported a de novo deletion of chromosome 11q13q21 in a 3-month-
old boy by cytogenetic analysis (Figure 1). Array CGH revealed a 20.5-Mb deletion (from 
nt 74,465,008 to nt 94,962,697) in 11q13.4q21 (Figure 2). Notable features including coarse 
facial features, congenital laryngomalacia, oblique inguinal hernia, high-arched palate, and 
camptodactyly were observed. He also demonstrated reduced autonomic activities, feeding 
difficulties, cardiovascular dysfunction, rickets, congenital heart disease, encephalodysplasia, 
and immune dysfunction. The high-arched palate that we observed in this case was also 
described in another case by Guć-Sćekić et al. (1989). Facial dysmorphism and camptodactyly 
in our case was observed by Chen et al. (2004) in a patient with the karyotype 46,XX, 
del(11)(q24.1). It is difficult to define a distinctive phenotype in 11q partial monosomy as 
the phenotype depends on haploinsufficient genes. Furthermore, complex gene-gene and 
gene-environment interactions also play a role in disease pathogenesis (Nacinovich et al., 
2014). Therefore, further studies need to be conducted to determine the genotype-phenotype 
correlations in detail.

CONCLUSIONS

In summary, due to the heterogeneity in size and position of the deletions, a clear 
genotype-phenotype correlation of interstitial deletions of chromosome 11 is not clear. Our 
patient has a 20.5-Mb deletion within the 11q13.4-q21 region, which is accompanied by 
additional phenotypic features. The present case broadens the spectrum of clinical findings 
observed in individuals with 11q interstitial deletions.
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Table 1. Main clinical manifestations of the cases with interstitial deletion from 11q13 to q23.2.
Year Accumulative cases Main clinical manifestations Deleted region (range) Reference
1975 1 Mild facial deformity, broad skull and mental retardation 11q14-q21 Taillemite et al. (1975)
1999 10 Trigonocephaly, hypertelorism, low-set or malformed ears, micrognathia, coloboma iris defect, and congenital 

heart defects 
Less frequent findings included mental retardation, postnatal growth failure, and renal and digital anomalies, 
pseudoachondroplasia

11q13-q23 Horelli-Kuitunen et al. (1999)

2014 35 Major malformation: trigonocephaly, dolichocephaly, brain anomalies, kidney anomalies, submucous cleft 
palate, heart defect, genital anomalies, uni/bilateral club foot, iris and chorioretinal coloboma, retinal 
dysgenesis/bilateral exudative vitreoretinopathy
Minor anomalies: prominent forehead, round face, uni/bilateral eyelids ptosis, up-slanted palpebral fissures, 
periorbital fullness, epi/telecanthus, hypertelorism, ear anomalies, nose anomalies, full cheeks, high arched 
palate, mouth anomalies, micro/retrognathia, minor skeletal anomalies

11q13-q23.2 Nacinovich et al. (2014)

2015 40 Somewhat mild intellectual disability and dysmorphism q22.2-q22.3 Yelavarthi  et al. (2015)
- 41 Coarse facial features, high-arched palate, congenital laryngomalacia, oblique inguinal hernia, camptodactyly 11q13.4-q21 Present case
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