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Abstract
Pericentric inversion in heterochromatic region
of chromosome 9 (inv[9]) is a common (1–3%)
heteromorphism in the general population. It
has probably evolved through breakage and
reunion and is retained through mendelian
inheritance without any apparent phenotypic

consequences. Despite being categorized as
a minor chromosomal rearrangement, which
does not correlate with abnormal phenotypes,
many reports in the literature raised conflicting
views regarding the association with
subfertility and recurrent abortions, abnormal
clinical conditions, as well as chromosomal

Chromosome inversions are a relatively common structural alteration. There are 2 types of inversions. If both breakpoints are on the same side of the centromere, the inversion
is paracentric; if they are on both sides of the centromere,
then it is pericentric inversion.1 Pericentric inversion in the
heterochromatic region of chromosome 9 has been recognized
as a normal variant, generally without phenotypic effect.1 It
is not clear whether inv(9) is a normal variant or an abnormal karyotype.2 Nevertheless, this heterochromatic variant is
sometimes associated with increased chromosomal instability,
congenital abnormalities, and cancer proneness.1 Pericentric
inversion of chromosome 9 (inv[9] [p11q13]) is the most
common (1–3%) type of inversion in the general population.3
Although inv(9)(p11–q13) has been regarded as a normal
familial karyotype variant, it has also been reported in various human diseases, such as couples with congenital genital
malformation, habitual abortus, mild growth retardation,
malformations of the skull and facial (craniofacial) region, undescended testis, skeletal malformations, mental retardation,
hermaphroditism, and/or cardiac defects.4,5 In this study, we
aimed to investigate the contribution of inv(9) (p11q13) to
various human disease conditions.

abnormalities due to the possession of this
inversion. In our study, the significance of the
inv(9) and the genetic counseling process was
discussed in view of the literature. The possible
significance of this inversion is interviewed.

of 72-hour PHA-stimulated cultures of peripheral blood lymphocytes and GTG-banding was performed using standard
protocols.6,7 The preparations were examined using light
microscopes. Twenty metaphase plaques were evaluated. The
chromosomal abnormalities were reported according to the
International System for Human Cytogenetic Nomenclature
(ISCN) 2005. Cytogenetic analysis of the proband revealed
inversion 9 homozyosity and the karyotype was 46,XY, inv (9)
(p11q13) (Figure 1 and 2).

Discussion
Chromosome abnormalities are responsible for at least
half of spontaneous abortions or miscarriages and are an important cause of congenital malformations.8–10
The prevalence of chromosomal abnormalities is 13.8%
in the general population.11 In different studies, the rates varied between 5.2% and 13.4%.12-14

Material and Methods
Case Presentation
The male proband was the first-born child of nonconsanguineous parents. The patient was a 17-month-old mentally
retarded male. His physical examination showed a height
of 76 cm and a weight of 7,000 g. His remarkable clinical
findings were growth retardation, small head, synophrys,
long philtrum, micrognathia, hypospadias, low hairline, high
arched palate, micropenis, and cryptorchidism (Image 1).
Cytogenetic Study
For karyotyping of the patient, 5 mL peripheral blood
sample was drawn into heparinized injector. Cytogenetic analysis
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Image 1_Micropenis and cryptorchidism.
labmedicine.com

Science

Figure 1_Karyotype of child with inv (9) (p11q13).

More than 0.5% of newborns have significant abnormalities of autosomes or sex chromosomes.15 Among these, the
most common and best known chromosomal alteration is
inversion 9. Chromosome 9 represents with the highest degree
of morphological varations. The mechanisms of origin of inversions 9 are highly complex.16 The inv(9) is believed to be a
frequent occurrence in the general population and inherited in
a Mendelian fashion.17 Pericentric inversion of chromosome 9
in a heterozygous condition is a commonly observed structural
variation in the human population. The clinical features of the
case with pericentric inv (9) were variable from the normal to
the multiple malformations.18 Also, the inv(9) reported to be
associated with infertility and congenital anomalies.19-21 The
correlation of inv(9) with clinical features of children with dysmorphic features (Image 2) revealed that most of the children
had facial dysmorphism, abnormal phenotype, and delayed
milestones. This suggests the unbalanced inversions at different
breakpoint regions might have a role in the abnormal phenotype development. In the present study, our patient had several
abnormal features as described in the clinical findings.
It has been reported that various abnormalities appeared
in individuals who have pericentric inversion 9. In 2.3% of
the couples with a history of recurrent spontaneous miscarriages, pericentric inversion of chromosome 9 was detected.22
Nevertheless, most of the cytogeneticists believe there is only
1 kind of breakpoint (p11q12) on the inversions of chromosome 9, which has no known deteriorated effect on carriers
and does not appear to be associated with a significant risk of
miscarriage or unbalanced offspring. It is, therefore, generally
considered as a normal chromosome variant. It has been suggested that phenotypes of inversion 9 may vary depending on
the location of breakpoints.23
During the breakage reunion process there may be a
change of suppression or deletion of euchromatic sequences,
which might cause abnormal development. Hence, there is
a need to study each breakpoint region of inv (9) using molecular cytogenetic probes and molecular biology methods to
understand the disease association.
Conclusion
The parental chromosomal analysis is important for appropriate genetic counseling. Further investigations of inv(9)
labmedicine.com

Figure 2_Metaphase plaque of child with inv (9) (p11q13).

Image 2_Dysmorphic face appearance.

with sufficient samples are necessary in order to assess the
certain correlation. LM
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