


myotem........

What is Regenerative Medicine?

When tissue such as muscle, tendon, ligament or cartilage is
injured the body attempts to try and heal the injury through its
own repair mechanisms. However, in certain situations
(especially in areas where there is lack of blood flow - such as
inside and around joints) the body is unable to heal the injury
adequately or even at all. This may lead to ongoing pain,
weakness, disability, or swelling, catching or locking of a joint. In
the world of regenerative medicine we attempt to augment the
natural healing process to heal or even “grow back” the damaged
tissue.

This may be beneficial for many orthopedic problems including:

o Arthritis of the knee, hip, shoulder or ankle

e Articular cartilage injuries and defects

e Meniscal tears and labral tears

e Tendinopathies and tendon tears (including the Rotator cuff,
Patellar Tendon, Achilles tendon, Golfer’s elbow, Tennis elbow)

e |igament injuries (AC sprains, UCL tears, MCL tears)

e Muscle injuries (strains and tears)

There are more than 772 adult stem cell clinical trials approved
by the US Food and Drug Administration that are currently being
conducted with ongoing recruitment,12 and many of these
involve investigations of relevance to injuries of bone, cartilage,
tendons, or skeletal muscle, therefore having implications for
sports-related injuries.

@ Articular Cartilage

The use of stem cells in articular cartilage defects is of particular
importance given the limited ability for self-repair or regeneration
of cartilage following injury. Current methods, including bone
marrow stimulation, osteochondral autograft transfer, and
osteochondral allograft and autologous chondrocyte implantation,
have an unclear impact on the natural history of these lesions.
The cartilage formed after healing is predominantly fibrous and
differs biomechanically and histologically from articular hyaline
cartilage.2 Focal injuries to cartilage have been shown to
increase the overall incidence of osteoarthritis.7 Arthritis has a
significant financial and functional impact on the economy,
costing the United States approximately $128 hillion or 1.2% of
the gross domestic product when other rheumatologic conditions
were included.13

Platelet-rich plasma (PRP) has also been advocated as an
alternative strategy to facilitate tissue repair and regeneration
following musculoskeletal injury. PRP is prepared from
autologous blood that has been centrifuged to isolate red blood
cells and serum from platelets and white blood cells contained in
the “buffy coat.” These platelets contain a milieu of growth
factors that are released to purportedly augment the healing
process. Mishra et al9 proposed that some of the regenerative
effects of PRP could enhance stem cell proliferation and promote
chondrogenic differentiation of MSCs in vitro. Inactivated PRP in
vivo may be activated over time with sustained release of growth
factors. Combining PRP and MSCs in vitro demonstrated a
10-fold increase in several chondrogenic markers when
compared with controls.9 This suggests that PRP may in fact
exert some of its effects through a stem cell-mediated process at
the transcriptional level.

The effect of MSCs on cartilage injuries has been studied in an
attempt to define and access their ability to contribute to cartilage
repair. Tay et al 11 showed that both allogeneic MSCs and
autologous MSCs have enhanced ability to regenerate tissue in
focal cartilage defects in rabbits versus untreated defects.
Importantly, they also demonstrated that allogeneic MSCs are
comparable with autologous MSCs in regeneration of focal
cartilage defects.11 Marquass et al 6 showed that collagen gel
embedded with chondrogenically predifferentiated MSCs showed
superior bonding to native cartilage at the periphery of the lesion
after 12 months in vivo. Bekkers et al5 demonstrated that the
treatment of swine cartilage defects with chondrin and MSCs in a
fibrin glue resulted in better cartilage regeneration than
microfracture alone. Dashtdar et al,1 in a preliminary study,
demonstrated superior healing of cartilage defects with the
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application of either allogeneic chondrogenically predetermined
stem cells or undifferentiated mesenchymal stem cells when
compared with untreated defects. In addition, Nejadnik et al8
showed no difference in clinical outcomes in patients treated with
autologous  bone marrow-derived stem cells versus autologous
chondrocyte implantation. Recently, Saw et al10 found that the
addition of peripheral blood stem cells to intra-articular injections of
hyaluronic acid following arthroscopic subchondral bone drilling for
articular lesions improved cartilage repair both histologically and by
magnetic resonance imaging evaluation.

A clear advantage of utilizing MSCs would be the obviation of the need
to harvest cartilage and delay in re-implantation during a second
procedure. Together, these studies suggest that more effective and
consistent treatment of injuries to cartilage may not only improve the
time and quality of healing but also potentially limit the sequelae of
these injuries.

3 Ligaments

Ligaments are composed of mainly fibroblasts and extracellular matrix.
MSCs from multiple sources are able to differentiate into the
fibroblasts that maintain and repair ligamentous tissue. The other
congideration is the site-dependent nature of ligament healing; the
extracapsular medial collateral ligament heals reliably without
operative intervention compared with the intrasynovial anterior
cruciate ligament, which has limited capacity for primary healing4. The
effect of these stem cells in ligament reconstruction is less on their
differentiation into ligament tissue and more on the surrounding
environment they create through stimulation and response of other
cells that enhance ligament repair.
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