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The Prospect Science of Meniscus Preservation
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Meniscus Injury

The meniscus plays a role in stabilizing
(secondary) knee joints by load transmission
and reducing the contact stresses on knee
joint cartilage." Meniscal tear more commonly
involves the young patient and may be
associated with ligament injuries.”? Meniscal
injury also can be associated with some
congenital anomaly.> The meniscus injury
treatment is challenging and most commonly
treated with excision.*

Excision of the meniscus is associated
with poor clinical outcomes, and high chance
of early cartilage degeneration.®> Current
meniscus repair techniques are still associated
with common re-admission for surgery and
poor clinical outcomes. To improve the patient-
reported outcomes, the current basic research
project should focus on enhancing meniscus
healing and replacing meniscus tears.

The Option for Meniscus Preservation
Meniscus repair

Meniscus repair still will be the primary
option for meniscal preservation. However,
repairing a torn meniscus is not always easy.
Some complex tears are sometimes difficult
to repair, technically demanding, and more
commonly associated with poor outcomes.
Challenges in meniscus repair also can be
associated with the availability of the proper
suture material/implants.
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Meniscal Auto/Allograft

Meniscus transplantation could be
one option to preserve the joint. Autografts
derived from the fat pad, tendon, cartilage,
periosteum, synovial flap, and perichondrium
have been reported for the reconstruction of
the meniscus. However, satisfactory results
were rarely reported.

Therefore, autograft transplantation is
nota popular procedure until recently. Allograft
transplantation of the meniscus is now one
of the treatment options for the case which
subjected for partial/total meniscectomy.’

This procedure is mostly performed
in a developed country with a widespread
availability of the tissue bank. Recent
systematic review and meta-analysis study
showed the outcome of allograft meniscus
transplantation to have around 80% of 5-10
years survival rategand around 50% of > 10
years survival rate.

Tissue Engineering

Meniscus tissue engineering is a
combination of cells (stem cells), extra-
cellular matrix, and biologic stimuli (growth
factors). The goal in tissue engineering
could be an in vivo implantation of the
acellular matrix and homing of cells.

Another option also could be performed
by in vitro cell seeding on the matrix followed
by maturation in vivo.
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Cell-Free Therapy

There are two kinds of cell-free meniscal
scaffolds currently in clinical use. This method
is called the meniscus scaffold replacement
(MSR). The collagen meniscus implant or ‘CMI’
(lvy Sports Medicine, Lochhamer, Germany)
and the polyurethane-based, also known as
‘ACTIFIT" (Orteq Bioengineering, London, UK)
have been usedin a clinical setting in European
countries.’

A recent systematic review comparing
the use ofACTIFIT and CMI on 658 patients at >
3years follow- up " Outcome failure was found
in 6.7% of patients receiving CMI and 9.9% of
patients receiving the ACTIFIT scaffold. The
failure rate itself ranged from 0% to around
30% amongst the included studies.

The study's conclusion showed that
patients might have a better clinical outcome
with the use of both scaffolds, mainly when
high tibial osteotomy or anterior cruciate
ligament reconstruction is performed as a
combined procedure.

Cell-Based Therapy

Enhancement of meniscus regeneration
with the use of mesenchymal stem cells
(MSCs) have been widely studied recently.
Several tissues, including bone marrow,
adipose, and synovium can be the source
of MSCs. MSCs capable of differentiating
into several differentiated cell, including
chondrocytes, adipocytes, osteoblasts,
etc. The significant efficacy of MSCs in
enhancing meniscus repair and regeneratiog
have been reported by several studies.

However, many of those studies were
conducted in vitro or in vivo with animal
subjects.”? Several studies (Case report/
case series) of human stem cells injection for
enhancement of human meniscus repair have
been reported with promising outcome.’

A combined strategy with the use
of tissue engineering and MSCs is also an
emergingfield froma clinical view. Averyrecent
study that combine the polyurethane meniscal
scaffold with MSCs for meniscal regeneration
has been reported. A comparative study of
an acellular scaffold repair compared to a
combination of MSCs and meniscal scaffold
was performed.™
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The author noted a significant clinical
and radiological improvement in the
compared groups. However, they conclude
that the addition of MSC to the scaffold had no
significant difference. Further human in vivo
study with a larger subject is needed to prove
the good potential clinical application of stem
cells in meniscus regeneration.

The Prospect

The use of endogenous stem/progenitor
cells for meniscus repair/regeneration is still
one of the issues of debate. Several current
research findings revealed that endogenous
stem/progenitor cells might be responsible
for the healing process of the meniscus after
injury.>"" However, additional growth factors/
cytokines are still needed to initiate the cell
proliferation, differentiation, and maturation at
the site of meniscus injury. Cell-free strategies
with the recruitment of the endogenous
progenitor/stem cells, which enhance meniscal
repair, are a promising method for treating
meniscus injury.
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