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Abstract. The polymorphisms of constitutive heterochromatin regions, present on chro-
mosomes 1, 9, 16 and Y, are inherited in a Mendelian fashion. The C-band heteromor-
phism has been reported to be associated with various types of cancer. Heterochromatin
is considered to play a role in protecting genome against the mutagens. Changes in the
quantity and proportion of the different types of satellite DNA might increase the genetic
susceptibility in people with heterochromatic variations, which in turn cause chromo-
some instability and predispose the individual to cancer. We report a case of bilateral
retinoblastoma with complete absence of pericentromeric heterochromatin on one of the
chromosomes number 9. A similar deficiency of pericentromeric heterochromatin on
chromosome number 9 and 16 has been reported in a phenotypically normal individual
and a Down syndrome case, respectively. This deficiency was found to be inherited from
the father in all the three cases. Complete absence of pericentromeric heterochromatin of
chromosome 9 is not being reported in association with cancer syndromes. Further stud-
ies are necessary to understand the role of this factor in normals and in those with cancer
susceptibility, specially with retinoblastoma and the paternal origin of this deficiency.
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INTRODUCTION

The constitutive heterochromatin (contains highly repetitive DNA) shows most notable
morphological variation of chromosome (Heteromorphism). These heteromorphisms are
commonly seen in human chromosomes 1, 9, 16 and Y. These can be readily demon-
strated by C-banding. Family studies have indicated that the variants of centromeric het-
erochromatic regions are inherited in a Mendelian fashion [10]. Among these C-band
heteromorphisms, heteromorphism of chromosome number 9 is most frequently seen in
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normal population. The centromeric region of chromosome number 9 is composed of
alphoid DNA, while pericentromeric heterochromatin region is composed primarily of
classical satellite III DNA and beta satellite DNA [9].

Atkin and Brito-Babapulle [2] have proposed a hypothesis that heteromorphism
might cause chromosomal instability which in turn predisposes the individual to neoplas-
tic changes. Supporting this, several studies have shown an association of larger or
smaller C-band polymorphism on the chromosome number 1 and 9 with various types of
cancers such as haematologic, oral, colon, rectal, breast, cervix, head, neck, etc. [13, 5].
At the same time the reduction or loss is more deleterious than the gain of heterochro-
matin [6].

The available literature rarely reports about the complete absence of pericentromeric
heterochromatin in normal population [3, 4]. Its association with cancer is unknown.
Here, we report a case of bilateral retinoblastoma with complete absence of pericen-
tromeric heterochromatin on one of the chromosomes 9.

MATERIALS AND METHODS

Case report

A one-year old male child presenting with white reflex in both the eyes was diagnosed as
a case of bilateral retinoblastoma. There was no family history of retinoblastoma in his
family or among his parents. The proband was the second child born to a non-consan-
guineous couple. The father was 29 years old and the mother was 25 years old, when the
child was born. The mother had an uneventful pregnancy and had not taken any multivit-
amins or known teratogenic drugs during her pregnancy. She had undergone a routine
ultrasound of the abdomen at three months of pregnancy. Father had no history of any
recreational drug intake, except having alcohol occasionally.

Ophthalmological examination

The child exhibited no vision in the left eye (PL negative), but fixation of light in his
right eye was present. The intraocular pressure was normal in both the eyes. The oph-
thalmoscopy examination revealed 2 tumor masses in the right eye: one 5 disc diameter
(DD) X 3.2 mm ht, and the other 4 DD X 3mm ht, 1 DD and 4 DD temporal to the disc
respectively, along the inferior arcade. The left eye was full of tumor with vitreous seed-

ing.

Clinical investigation

Ultrasonography showed the typical V-W pattern confirming retinoblastoma [15]. The
contrast enhanced CT scan of the head and orbit showed moderate sized soft tissue
masses with typical nodular calcifications in both globes. No definite evidence of retrob-
ulbar, perineural or perivascular spread was seen. Extraocular muscles and optic nerves
were identical on both sides. Sellar and suprasellar regions were normal. On the basis of
examination and investigation, the left eye was enucleated, the diagnosis of retinoblas-
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toma was confirmed by histopathology, and the right eye was then treated with radiother-
apy followed by chemotherapy. The histopathology of left eye showed a well differenti-
ated retinoblastoma with the optic nerve, choroid, iris, anterior chamber and other intra
ocular structures free of tumor.

Cytogenetic analysis

Metaphase chromosomes obtained from lymphocyte cultured for 72 hours using standard
method showed 46, XY karyotype with complete absence of the pericentromeric hete-
rochromatin region of chromosome 9 (46, XY, 9gh-) and the other was normal. The
results were confirmed using C-banding (Fig. 1, 2). When cytogenetic analysis of the
other family members was carried out, the father was found to have a similar karyotype,
though he was phenotypically normal.

9qh-

Fig. 1 - Arrows show normal pericentromeric Heterochromatin region on chromosome number 9.
The other chromosome number 9 shows complete absence of pericentromeric heterochro-
matin region (9gh-).
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Fig. 2 - Partial karyotype showing normal chromosome number 9 (G-banded (a) and C-banded
(b)) on left and chromosome number 9 with complete absence of pericentromeric hete-
rochromatin region on right.

DISCUSSION

A male child with bilateral retinoblastoma was found to have a complete absence of peri-
centromeric heterochromatin in one of the chromosomes 9 (46, XY, 9gh-). The variant
was an inherited trait from the father, who was apparently normal. A similar absence of
pericentromeric heterochromatin region was reported in cultured amniotic cells and also
in cultured blood cells from the father [3, 4]. Both the father and the child (after birth)
were phenotypically normal. Another case of female newborn with Down syndrome had
absence of heterochromatin on one of the chromosomes 16. A similar variation of chro-
mosome number 16 was also observed in her phenotypically normal father [4]. None of
these cases had any symptoms of cancer.

An association of complete absence of pericentromeric heterochromatin region with
cancer, specially retinoblastoma is not being reported. However, available literature
reports about the heterochromatic variations in retinoblastoma patients. Mao et al. [11]
found abnormal karyotypes in 10 of the 80 retinoblastoma patients studied. Of these, 3
showed pericentric inversion of heterochromatic region of chromosome 9. Munier and
colleagues [12] observed a long heterochromatin region on one of the chromosomes 9
(9gh+) in patients with bilateral retinoblastoma. Reports on the association of cancer
with variable size of pericentromeric heterochromatin on chromosome 1 and 9 are avail-
able [14, 1].

It has long been known that heteromorphism is one of the genetic factors involved in
carcinogenesis. Heterochromatin is considered to play a role in protecting the genome
against the breaking agents such as viruses or other mutagens, serving in the form of
bodyguard [7]. Changes in the quantity or proportions of the different types of satellite
DNA may be responsible for failure in protecting function [13]. In a study of patients
with malignant or premalignant hematologic diseases, Shabtai and Halbrecht [13]
observed significantly increased incidence of heteromorphism in the patients and these
variants were found to be inherited in healthy members of the family. It was further sug-
gested that there is a genetically increased susceptibility to breaking agents in people
with such heterochromatic variations, which in turn results in the increased chromosomal
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breakage rate and predispose the individual to various malignant or premalignant dis-
eases. In a family with hereditary predisposition to cancer, Kopf et al. [8] observed the
malignant diseases in nine of the 35 family members. Cytogenetic analysis from periph-
eral blood showed a distinct heteromorphism on chromosome (l1gh region) in 15 of the
19 family members, including all three cancer patients, investigated.

Two cases from the literature and the present case, with complete absence of pericen-
tromeric heterochromatin on chromosomes 9 (9qh-) and 16 (16gh-) have shown a pater-
nal origin. Further analysis at molecular level on large number of cases with absence of
pericentromeric heterochromatin region might throw light on the role of paternal origin
of this deficiency in clinical abnormalities.

The absence of pericentromeric heterochromatin (9gh-) found in the present family
may have increased the cancer susceptibility in the child. Further investigations, on large
number of families with retinoblastoma are necessary to clarify the role of this factor on
cancer susceptibility.
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