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Stem cells in reconstructive surgery:
a bright but cautious future
BY PETER HOLLANDS

R

egenerative medicine using stem
cell technology is slowly becoming
a reality in routine clinical practice
especially in the field of tissue
regeneration [1]. It is therefore not surprising
that stem cell technology is starting to be
of interest in reconstructive surgery where
the production of new tissue to enhance the
surgical repair is important [2]. The most
promising stem cells in this context are the
multipotent mesenchymal stem cells (MSC)
which are found in many tissues including
adipose tissue [3]. These adipose derived
MSC are capable of producing connective
mesenchymal, ectoderm and endoderm
tissue and are relatively easy to collect
for autologous use or can be donated for
allogeneic use [4]. Adipose derived MSC do
not express cell surface Class II HLA and
can therefore be donated for use without
any worries of rejection or graft versus host
disease (GVHD) [5]. This has resulted in
many applications including the treatment
of severe burns using allogeneic adipose
tissue MSC in combinations with glycolfibrin hydrogels [6]. It is also possible to
deliver adipose derived MSC along with the
ever-developing range of biocompatible
nanomaterials [7] which enhance the activity
of the MSC by providing support for the
differentiation of the MSC and the creation
of new blood vessels to support new tissue
formation [8]. More recently, it has been
shown that the processing of adipose tissue
can optimise clinical efficacy by producing
the stromal vascular matrix (SVM) by
combining the standard stromal vascular
fraction (SVF) with the extracellular matrix
(ECM) to form SVM [9]. Innovations such as
these will bring even further applications
of adipose derived MSC in reconstructive
surgery.
The cell type which has the most promise
in the future as a supplement to surgical
reconstruction techniques is the pluripotent
stem cell, capable of producing most
tissue types found in the body [10]. These
may be obtained in the form of embryonic
stem cells (ESC) but such an approach has
many technical, legal, ethical, moral and
religious objections, making their future
clinical utility unsure [11]. A second possible
source of pluripotent stem cells are induced

pluripotent stem cells (iPSC) made by
introducing new genes into somatic cells
such as skin or blood to change them into
pluripotent stem cells [12]. The problem with
iPSC is that the genes introduced into the
somatic cells may be unstable in long-term
clinical use and it is therefore likely that
this source of pluripotent stem cells will
not have a great future in terms of clinical
applications [13].
There is another very easy source of
pluripotent stem cells and this is in the
peripheral blood of everyone [14]. These cells
are called very small embryonic like (VSEL)
stem cells and they are the subject of intense
interest and research because, if they can be
manipulated for clinical use, then we have a
never ending very easy source of pluripotent
stem cells. Recent work has shown that
VSEL stem cells undergo activation when
exposed to modulated laser light [15]. This
laser activation results in VSEL stem cells,
which have the ability to carry out repair and
regeneration, and these cells could be a very
important and readily available source of
pluripotent stem cells to enhance surgical
reconstruction.
Finally, these concepts must be carefully
regulated in order to ensure that any
treatment offered is both safe and effective
[16]. This is absolutely necessary to prevent
untested and unproven stem cell based
‘treatments’ reaching vulnerable patients.
Stem cell technology has considerable
future potential in many areas, including
as an adjunct to reconstructive surgery,
but progress must be careful with a strong
evidence base and, where necessary clinical
trials to ensure the safety and efficacy of
future treatments.
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