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AIM OF THE WORK

The aim of this study is to review the recent literatures regarding use of
stem cells in nonunion in orthopaedics, so as to understand the pathology
of nonunion and basic science of stem cells and their therapeutic use in

nonunion of fractures.



INTRODUCTION

As individuals grow older & lead more active life styles,
orthopaedic surgeons are increasingly being called on to use their surgical
techniques to improve patients' quality of life. Earlier solutions to
orthopaedic disorders required the use of instrumentation to improve the
mechanical environment for orthopaedic tissues. Newer research has
aimed to improve biologic environment for healing. One area that has
shown a promising future is the use of stem cells to regenerate or repair

tissues .

In several areas of medicine such as cardiac surgery, plastic
surgery, angiology, and abdominal surgery, tissue engineering approaches
to enhance repair have been employed. Orthopaedic surgery has also
benefited from tissue engineering in many areas, including repair of long
bone defect and cartilage defects. Ligaments and tendons, with impaired
ability to fully heal lend themselves well to tissue engineering

applications ?.

Stem cells are cells characterized by the ability to renew
themselves through mitotic cell division and differentiating into a diverse
range of specialized cell types. They may be totipotent (capable of
forming every type of body cell and could differentiate and become a
human being), pleuripotent (cannot grow into a whole organism, but they
are able to differentiate into cells derived from any of the three germ
layers) or multipotent (can only become some types of cells) depending

on the type of stem cells. Only the embryo is totipotent. The embryonic



stem cells (ESC) are pleuripotent as they are capable of differentiating
into many tissue types, whereas differentiation of adult stem cells is
generally restricted to the tissue in which they reside, as with hepatocytes

in the liver and haemopiotic stem cells in blood ©.

Mesenchymal stem cells (MSCs) are present in a variety of tissues
during human development, and in adults they are prevalent in bone
marrow. From that readily available source, MSCs can be isolated,
expanded in culture, and stimulated to differentiate into bone, cartilage,
muscle, marrow stroma, tendon, fat and a variety of other connective

tissues @.

Recent progress in human embryonic and adult stem cell research
is a cause for much enthusiasm in bone and joint surgery. Stem cells have
therapeutic potentials in the realm of orthopaedic surgery because of their
capacity to self-renew and differentiate into various types of mature cells
and tissues, including bone. Because nonunion remains a clinically
important problem, there is an interest in the use of cell-based strategies
to augment fracture repair. Such strategies are being investigated with
variations in the model systems, sources of stem cells, and methods for
the application and enhancement of osseous healing, including genetic

modifications and tissue-engineering ©.
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