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1. Introduction

The revivification of regenerative medicine based on known
bio-scientific principles addresses the major challenges to
human health, specifically in the branch of orthopaedics. '
Various strategies have been implicated to augment the
healing potential of the affected tissue,? it includes
prolotherapy, viscosupplementation, platelet-rich plasma
(PRP), and autologous mesenchymal stem cells (MSCs),
culture-based MSCs and the acellular MSCs derived nano
molecule called as exosomes (MSCs-Exos). Here we have
a short review of the nature of these biologicals and their
applications.

2. Operational Principles of Orthobiologic Procedures

The sequential biological process of any interventional
orthobiologic procedure includes controlled inflammation,
differentiation (when MSCs used), proliferation (when
PRP is used), maturation and regeneration’ as shown in
Figure 1.
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Fig. 1: Working principles of any proceduralorthobiologics.

3. Various Sources of Biological Therapy
3.1. Platelet-rich plasma

Platelet-rich plasma with a cargo of the biologically
active differential growth factors within the « granules
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plays a crucial role in tissue healing and regeneration.*

This autologous conditioned plasma has been categorized
into four types based on leukocyte and fibrin content:
(i) leukocyte rich PRP(L-PRP), (ii) leukocyte depleted
pure PRP (P-PRP), (iii) leukocyte platelet-rich fibrin
(L-PRF), and (iv) leukocyte depleted pure platelet-rich
fibrin (P-PRF). The breakdown of a granules facilitates
controlled activation of neutrophils, which initiates the
recruitment and differentiation of various cell types at the
desired site. This combined activation of thrombocytes,
platelets and macrophages (M1 and M2 plasticity) mediates
“regenerative inflammation”.>

Platelet Lysate therapy has been shown to enhance neural
tissue regeneration in patients with peripheral neuropathy©
and nerve injuries.” However, PRP works well by altering
the articular microenvironment in the early phase of
degeneration but it does not alter the degenerated joint.3

3.2. Mesenchymal Stem Cells (functionally- Messenger
Signalling Cells

The autologous MSCs are generally derived from adipose
tissue, adipose stromal vascular fraction (SVF), bone
marrow, synovial tissue and pericytes (perivascular,
perichondral, periosteal and dental pulp) whereas the
allogenic culture-expanded stem cells are derived
from placenta, amniotic membrane, embryonic tissues,
Wharton’s jelly and umbilical cord. Because of their
pluripotency, MSC lineages have been used for bone,
cartilage and epithelial regeneration®.

4. Clinical Applications
4.1. Tendinopathy

OlI therapy has shown efficacy in treating chronic lateral
epicondylitis ', rotator cuff'!, Achilles'?> and patellar
tendinopathy !> when compared to corticosteroids in the

previous studies 4.

4.2. Degenerative bone and joint disease

Various clinical studies have shown good results for
conditions like osteoarthritis, 1 degenerative disc disease,
and lumbar radiculopathy. '6

4.3. Inflammatory bone and joint disease

In recent years, the immunomodulatory properties of
mesenchymal stem cells have been well utilized for
the treatment of rheumatoid arthritis!” and even for
certain seronegative conditions like ankylosing spondylitis,
psoriatic arthropathy.

4.4. Focal chondral defect and meniscal repair

Advanced regenerative techniques have shown an ability
to enhance cartilage regeneration. The composition, quality

and durability of the newly formed cartilage are highly
comparable to that of naive cartilage. '8

4.5. Fracture healing and avascular necrosis

Various studies show that regenerative therapies have been
well implicated in the management of delayed union and
certain cases of established non-union with good results. !°
Recently, it has been evaluated that the BMAC and the
cultured osteoblasts therapies have shown excellent short-
term results in the early stages of avascular necrosis of the
femoral head. 2"

5. Conclusion

Interventional orthobiologics as an emerging branch has
a long way to go to develop consensus regarding the
therapeutic benefits, the types of procedures, the disease-
specific dose standardization and the legal concerns related
to such procedures. Such recommendations need to be
formulated to understand the limitations of these time points
to enhance the healing potential and tissue regeneration.
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