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Abstract: The inversionofpericentric type in chromosome 9 is one of the most common (1–

3%) chromosomal aberrations in normal and mentally retarded individuals thatoccurs in 

heterochromatin region of this chromosome. In this investigation, chromosomal analysis after 

conventional G-banding unveiled a pericentric inversion of chromosome 9 in an intellectually 

disabled seven years male child.The parents had the normal karyotypes that indicated de novo 

origin of this anomaly.The patient's partial duplication for chromosome 9 is due to crossing 

over occurring within the inverted segment during reductional division and retention occurs 

through Mendelian inheritance without any phenotypic abnormalities. The degree of mental 

retardation was found to be moderate (IQ: 40-45 to 50-55). In this article, the information 

related to inversion of chromosome 9 is reviewedand possible significance of this anomaly is 

also discussed. 

Keywords: Pericentric inversion, Intellectual Disability, Chromosome No. 9 

 

INTRODUCTION 

Intellectual Disability (MR) is characterized by decreased intellectual, linguistic and 

communal capabilities that are apparent in infant stages or early childhood (1, 2).The level of 

Intellectual disability ranges from Mild (IQ:55-69) to profound (less than 25) depending on 

the IQ levels of these patients. The causes of Intellectual disability (ID) can be genetic (7 to 

10 percent) as well as non-genetic (25 to 50 percent). According to an estimate 18.6 to 44.5 

percent of cases have non-genetic causes and 25 to 50 percent have genetic causes (3-6). 

Chromosomal aberrations accounts for 10 percent of total live born among genetic cases 

(7).Chromosome inversions are a comparatively the most commonbalanced structural 

aberration. Generally, there are two types of inversions i.e., paracentric and pericentric.  If the 

inverted segment is present on one of the arms of chromosome and involve only one side of 

the centromere then the inversion is paracentric; if broken parts involve both arms i.e., p and 

q arms, then it is pericentric inversion. The inversion of pericentric type which occurs in 

condensed areaof chromosome 9 has been documented without anyabnormal clinical features 

(8). It is still not clear that whether,inv 9( p12;q13) is a abnormal karyotype or an normal 

variant  has been reported in both normal population and patients with abnormal phenotypes 

and diseases (9,10). However, association of this heterochromatic variant is occasionally 

found with congenital abnormalities, increased chromosomal variability and malignancies 

proneness. These patients have moderate mental retardation, growth retardation, 

microcephaly, cardiac defects etc. 

The Objectives of Present Investigation are: 

 To find the cause of this abnormality in the subject 
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 To find the type of chromosomal anomaly in an intellectually disabled male. 

 To determine the degree of MR in the subject by Stanford- Binet Test. 

 

MATERIAL AND METHODS  

In present investigation, information about family history and clinical features of patient was 

taken from him and his parents. Stanford- Binet test of intelligence was performed to get 

information about degree of mental retardation. For chromosomal preparation, blood samples 

of the patient and his parents were collected in vacutainers having sodium heparin. Standard 

culture technique with somemodifications [11,12] were used for chromosomal preparation. 

Ten well spreaded plates were chosen for preparation of karyotypes.The chromosomal 

irregularities were reported according to ISCN (International System for Human Cytogenetic 

Nomenclature) 2016. 

 

RESULTS  

Case Study 

A seven years male proband was bornto parents of younger age (less than 35Years) and 

delivered naturally but with late birth cry. He was first in order of sibship and degree of 

mental retardation was found to be moderate (IQ=48).  

 
[A] 

 
[B] 

FIGURE 1: [A] Plate of Chromosome Chosen for Karyotype Preparation [B]Karyotypic 

Constitution, 46,XY, inv 9(p12;q13) 
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Remarkable clinical features are microcephaly, short stature, high arched palate and 

cryptorchidism (Figure 2 A). The chromosomal constitution was found to be 46, XY, inv 9( 

p12;q13)(Figure 1 A, B), but the karyotypes of parents were found to be normal (Figure 2 B). 
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FIGURE 2:[A] Patient     [B] Pedigree Chart 

 

DISCUSSION  

Chromosome anomalies are significant cause of congenital malformations and reason behind 

approximately  fifty percent of spontaneous abortions (13–15). The occurrence of 

chromosomal anomalies is 13.8% in the overall population (16), however the rates varied 

P – generation  

F1-Generation 

F2- Generation 
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between 5.2% and 13.4% (17-19). Among different type of chromosomal abnormalities, 

inversion in chromosome 9 is most common. This anomaly leads to the highest degree of 

morphological variations. The mechanism of its origin is still not clear but the mode of 

inheritance is found to be Mendelian [20].Variations in clinical features ranges from normal 

to multiple malformations (21). The association of inv(9) with abnormal featuresunveiled that 

maximum cases had facial abnormalities and delayed signs. The  inversions which are not 

balanced at breakpoints on both the sides of centromere might play a role in development of 

abnormal phenotype. Parents of this patient had history of spontaneous abortions as reported 

in previous studies [22]. Variations in phenotypes is due to different locations of breakpoints 

[23]. The reason behind abnormal development in these patients may be due to suppression 

of euchromatic regionsduring the process of breakage reunion. Henceforth, there is a 

necessity to study every breakpoint region of inversion (9) using new techniques like FISH 

(fluorescent in situ hybridization), array-CGH (comparative genomic hybridization 

technique).  
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