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INTRODUCTION

The whole idea is amazing! If you were to lose, say an arm in a car
accident, medical professionals may one day be able to simply grow it
back. If you ever need a transplant, you can replace the bad organ with a
new one grown from your own cells. That means no more worrying about
transplant rejection. Unfortunately, though, studies up to date have been
largely inconclusive and there are still many areas of research on

regeneration that require further investigation (Eggleson, 2012).

Stem cells are defined functionally as cells that can generate
daughter cells identical to the mother (self-renewal) as well as the ability

to generate differentiated cells (Mummery, 2011).

Intense research on stem cells during the last decades has provided
important information on developmental, morphological and physiological
processes that govern tissue and organ formation, maintenance, regeneration

and repair after injuries (Bryder et al., 2006).

Stem cells can be classified into four broad types on their origin; stem
cells from embryos, stem cells from the fetus, stem cells from the umbilical
cord and stem cells from the adult. Each of these types can be grouped into

subtypes (Lee & Bongso, 2005).

Embryonic stem cell (ESCs) research offers much hope for
alleviating the human suffering brought on by the ravages of disease and
injury. The main goal is to identify the mechanisms that govern cell
differentiation and to turn these cells into specific cell types that can be
used for treating debilitating and life-threatening diseases and injuries

(Siegel, 2013).



Technology of induced pluripotent stem (iPS) cells provides
researchers with a unique tool to obtain disease-specific stem cells for the
study and possible treatment of degenerative disorders with autologous

cells in a more ethical way (Stadtfeld and Hochedlinger, 2010).

Progress in basic stem cell biology is challenged by the wide range
of observable stem cell phenotypes documented in literature, coupled with
the diversity of biologically influential components in the stem cell
microenvironment. These issues are only amplified when one endeavors
to create stem cell therapies or functional human tissues for clinical use

(Healy et al., 2013).

In the field of surgery, stem cells could be used for treatment of
inflammatory bowel diseases (IBD) (Cassinott et al., 2008) and liver
failure (Boulter et al., 2012). Stem cells could serve as the treatment of
diseases affecting the whole skeleton such as osteogenesis imperfecta

(OI) (Evans, 2012).

Stem cells can be used for soft tissue replacement and treatment of
burns and skin ulcers (Butler et al., 2010).Stem cells have the potential
for prevention of amputation of the limbs in diabetes and critical ischemia

by stimulation of angiogenesis (Lee et al., 2011)

Since the discovery of stem cells is a real revolution in the field of
medical sciences because of its unique properties, this essay spots light on
these cells, their types and ways to benefit from them in the field of
surgery. We will also focus on hopes offered by the special use of stem
cells in the field of cell-based treatments. We will also stress on ethical

and legal controversy raised around it.



AIM OF THE WORK

The aim of this work is to spot light on stem cells as regard history,
its unique properties, to stress upon the current uses of stem cells in

surgery, the future challenge and the limitations.



Stem cell basics

STEM CELL BASICS

Stem cells are defined functionally as cells that can generate
daughter cells identical to the mother (self-renewal) as well as the ability

to generate differentiated cells (Mummery, 2011).

They are also capable of regenerating tissues. There are two main
types of stem cells, embryonic and non-embryonic. ESCs are pluripotent
because they can differentiate into all cell types. Non-embryonic stem
cells (non-ESC) are multipotent because their potential to differentiate
into cell types is more limited. ESCs are more prevalent and more able to

differentiate spontaneously than non-ESCs (Tuch, 2006).

Under some specific conditions, stem cells can be induced to
differentiate into various functional cell lineages, including adipocytes,
chondrocytes, osteoblasts, smooth muscle cells, cardiomyocytes, neurons

and hepatocytes (Lin et al., 2011).

The medical community has become very interested in the
potential applications of stem cells in regenerative medicine. These
potential applications may involve tissue engineering, genetic
engineering, and other techniques to repair, replace or regenerate failing

tissues and organs (Hug, 2005).

Progress in basic stem cell biology is challenged by the wide range
of observable stem cell phenotypes documented in literature, coupled with
the diversity of biologically influential components in the stem cell
microenvironment. These issues are only amplified when one endeavors
to create stem cell therapies or functional human tissues for clinical use

(Healy et al., 2013).



Stem cell basics

Classification of Stem Cells

I. Types of stem cells according to origin

Stem cells can be classified into four broad types on their origin:

a) Stem cells from embryos,
b) Stem cells from the fetus,
c) Stem cells from the umbilical cord,

d) Stem cells from the adult.
Each type can be grouped into subtypes (Lee and Bongso, 2005).
A. Embryonic stem cells (ESCs)

The discovery of ESCs has been one of the most exciting

developments in the biological sciences in the past decade (Hug, 2005).

These cells are derived from inner cell mass (ICM) of mammalian
blastocysts (which are masses of cells developing at the 5th-6th day from
the fertilized ova) (Figure 1).If the blastocyst implants into the uterus,
ICM will develop into a fetus, while the surrounding trophoblast will

develop into the placenta (Tuch, 2006).

They have the ability to grow indefinitely while maintaining
pluripotency and have the ability to differentiate into cells of all three
germ layers (Vidarsson et al., 2010).

They possess a nearly unlimited self-renewal capacity and
developmental potential to differentiate into virtually any cell type of an
organism. ESC lines, which have recently been derived, may additionally
serve as an unlimited source of cells for regenerative medicine (Wobus

and Boheler, 2005).



