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ABSTRACT
Multiple Hereditary Exostoses (MHE) is an autosomal dominant orthopaedic disorder most frequently caused
by mutations in the ext1 gene. It is a very rare kind of disorder having occurrence as 1/50000 individuals. It is a
condition in which people develop multiple benign (noncancerous) bone tumors called exostoses. Exostosin
protein is found to be mutated in such affected patients. This exostosin gene locus has been identified at three
different chromosomes i.e. ext1 at chromosome 8q23-24, 5; ext2 to chromosome 11p11-p12, 6 and ext3 to
chromosome 19p. This present study was an attempt to identify the chromosomal aberrations of ext1, ext2 and
ext3 genes at chromosomes 8, 11 and 19 through karyotyping analysis. The chromosomal analysis reveals a
normal karyotype and hence further molecular techniques like FISH, or MLPA or dHPLC has to be used to
determine the mutations.
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INTRODUCTION
Hereditary Multiple Exostoses (MHE) is a
rare medical condition in which multiple
bony spurs or lumps (also known as
exostoses, or Osteochondromas) develop
on the bones of affected patient. MHE is
characterized by the growth of cartilagecapped benign bone tumors around areas
of active bone growth, particularly the
metaphysic of the long bones. [2] HME can
lead to the shortening and bowing of
bones; affected individuals often have a
short stature. MHE can cause pain to
people of all ages but for children with
such disorder has a lot of pain. During

exercise, it can cause a lot of pain.
Depending on their location the exostoses
it can cause the following problems: pain
or numbness from nerve compression,
vascular compromise, inequality of limb
length, irritation of tendon and muscle, as
well as a limited range of motion at the
joints upon which they encroach. MHE
can lead to the shortening and bowing of
bones and affected individuals often have
a short stature. The proportion of
individuals with multiple hereditary
exostoses who have clinical findings
increases from approximately 5% at birth
to 96% at age 12 years. By adulthood,
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75% of affected individuals have a
clinically evident bony deformity. Males
tend to be more severely affected than
females. Most commonly involved bones
are the femur (30%), radius and ulna
(13%), tibia (20%), and fibula (13%).
Hand deformity resulting from shortened
metacarpals is common. [6] Surgery,
physical therapy and pain management are
currently the only options available to
MHE patients, but success varies from
patient to patient and many struggle with
pain, fatigue and mobility problems
throughout their lives. It is not uncommon
for MHE patients to undergo numerous
surgical procedures throughout their lives
to remove painful or deforming exostoses,
correct limb length discrepancies or
improve range of motion. MHE is an
autosomal dominant hereditary disorder
with occurrence rate as 1 in 50,000.[1,4]
Multiple
hereditary
Exostoses
is
genetically heterogeneous and at present,
two genes, ext1 and ext2 located on 8q24
and 11p11–p12, respectively, have been
cloned. [3] There are different types of
mutation observed on the said locus of the
chromosome. Frame shift mutations
caused because of deletion or insertion are
very common in exon 1 and exon 6 of the
ext1 gene causing MHE type 1. Also
deletion of exons is observed at exon 10 of
ext1 and exon 2 of ext2 genes. [5, 7] This
study is a comparative analysis of a
normal karyotype and karyotype of the
affected proband of MHE.
MATERIALS AND METHODS
The patients suffering from Multiple
Hereditary Exostoses are identified and
their consent forms were filled up as per

the format and guidelines given by
Medical Council of India. The ethical
clearance for the present study is obtained
from the Institutional Ethics Committee.
Blood Sample of the identified patients
was collected in BD vacutainer (Sodium
heparin 68 USP units) with the help of a
certified lab technician. About 2 ml blood
sample was collected from five patients
belonging
to
different
family.
Chromosomal analysis was done from the
peripheral blood samples collected from
the patients using GTG banding method.
In this method the chilled slides with cell
suspension (added drop by drop) were
flamed gently, cooled and stored at 600C
overnight. This slide was then incubated
with Sorenson’s buffer at 600C for 8
minutes in a water bath. After incubation
the slides were kept in trypsin EDTA
solution for 3-5 seconds and then
transferred to 0.1M NaCl solution. The
slides were further stained with Geimsa
stain for 3 minutes, cleaned with water and
observed under 100x of the light
microscope.
RESULTS AND DISCUSSION
The different samples five in numbers of
MHE affected probands were analyzed for
chromosomal aberrations. In each sample
20 cells were observed and each sample
was karyotyped thrice. The karyotype
obtained of all five different samples
appeared to be normal and no significant
findings were reported. So it is stated that
chromosomal aberrations observed in
MHE affected probands in each of these
cases may be very small and hence higher
molecular biology techniques are to be
applied for the chromosomal changes.
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Figure 1 and 2: chromosomes of MHE probands in chromosomal analysis

Figure 3: Karyogram of MHE affected proband
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CONCLUSION:
It is concluded by the present study that no
significant changes are observed in the
karyotype of multiple hereditary exostoses
affected probands and hence cannot be
used as a tool for diagnostic method.
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