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Meniscus transplant: is still a step forward for
good results in cartilage lesion progression
and knee pain?
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ABSTRACT

Meniscus injuries are the most common traumatic conditions of the knee. If until the early 2000s, menisci
were considered structures of no major importance in the knee joint, subsequent studies have shown their
importance in the biomechanics of the knee. Their role is not only for the natural suspension of the joint, but
also for the protection of the cartilage or the achievement of the efficient and uniform circulation of the synovial fluid. Therefore, disruption of this joint balance can lead, in the absence of a well-conducted treatment,
to premature knee wear.
Most of the time, these meniscal tears are accompanied by associated lessions, ligaments or more severely cartilaginous lessions, creating a real challenge for the physician, specially for young pacients.
There are many conservative treatments of the damaged meniscus, imagined precisely in the idea of preserving the menisci as much as possible. However, this is not always possible, especially due to the type of
traumatic injury.
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BACKGROUND
With more than 700,000 arthroscopic meniscectomy per year only in USA alone (1), this kind
of surgery it s become one of the most performed
worldwide, not only in the ultra-specialized
centers, But the most problematic and difficult to
treat knee injury is represented by cartilage injury
(2). This can occur as a result of a direct mechanism on the knee or through an indirect mechanism that increase the overload of certain territories in the load-bearing areas of the femoral
condyles.
At this moment it is well known and proven by
clinical studies that arthroscopic meniscectomies
lead to premature wear of articular cartilage (3).
This is due to the overload of the area where the
torn portion of the meniscus has been removed.
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curs through the following mechanisms: increased
pressure forces in the affected area, decreasing the
vitality of the articular cartilage by diminishing its
feeding capacity, both by the inefficiency of the
synovial fluid circulation inside the joint and by
decreasing its quality.
The nourishment and therefore the health of the
articular cartilage is achieved by diffusion from
the synovial fluid. It contains large amounts of glycosaminoglycans, prostaglandins, collagenases
etc., has a structure and density that cannot be artificially reproduced (4). Its circulation inside the
joint capsules and the achievement of efficient
penetrability pressures on the cartilage is due to
the disposition and biomechanics of the menisci. A
larger or even smaller lesion disturbs the entire
balance of the knee. Meniscectomies are even
more important in the deterioration of this cycle,
because smaller or larger portions of the meniscus
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are resected. Problems occur when large regions or
even the entire meniscus is removed.

MATERIALS AND METHODS
This review article aims to update data in the
evolution and results of both meniscal transplantation and knee osteoarthritis. After the year 2000
and until the end of 2018, the period in which this
summary extends, the meniscal transplant had a
permanent increase. This analysis aims is to evaluate this period. A simple search on the web with
the words “meniscal transplant ostheoarthritis”
gives us at least 1,300,000 results. Published studies that had the largest approach in the medical
world were discussed. There are things that are
unanimously accepted and common to all these
studies.

TYPES OF MENISCAL LESIONS
There are many conservative treatments of the
damaged meniscus, imagined precisely in the idea
of preserving the menisci as much as possible.
However, this is not always possible, especially
due to the type of traumatic injury. In Figure 1 are
reproduced the types of meniscal lesions.
Normal meniscus

Horizontal tear

Longitudinal tear

Radial tear

Bucket handle tear

Flap tear

Degenerative
tear

FIGURE 1. Meniscal lesions

(Photo source: roadrunner.com)

Horizontal rupture affects the horizontal axis of
the meniscus. Rupture “bucket handle” is an extended horizontal rupture and a portion of the meniscal body is broken and most often interposed
between the bone planes, blocking the movement
of full extension of the knee. Radial rupture is the
most common type of rupture. It occurs in the area
of the bearing surface, when a portion of the meniscus is crushed between the femoral condyle and
the tibial plateau. Longitudinal rupture occurs in
the longitudinal axis of the meniscus and most often
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affects its intensely vascularized position, having a
high healing potential, both by conservative treatment (rest) and in surgical treatment (meniscal suture). Flap tear happens when a small area of the
inner portion of the meniscus ruptures remaining
attached to the meniscal body by a thin portion.
Degenerative ruptures usually occur after the age
of 50 and occur through prolonged wear, minor but
repeated trauma, constant overload. It is expected
that approximately 70% of the population over the
age of 60 has a degenerative meniscus rupture (5).
This type of rupture is often asymptomatic, but is
often associated with an early degree of cartilage
wear, creating with it a chronic inflammation in
the knee that can lead to pain and joint discomfort.
Surgery in this situation does not make the pain go
away in the long run, but it is sometimes necessary
to decongest the joint and prepare for conservative
treatment of osteoarthritis (6).
In addition, a special importance is given by the
area where this lesion occurs. There are 3 meniscal
histological areas well known today: red zone, redwhite zone, white zone (see figure 2).

FIGURE 2. Blood supply of the meniscus by region
(Photo source: roadrunner.com)

Depending on the location of the lesion, a meniscal suture can be tried: recommended for the
red area, relatively recommended for the red-white
area and not recommended when the lesion is in
the white area (7).
But what happens when the entire meniscus can
no longer be saved or a large area of its surface is
excised? Studies show that the risk of cartilage injury occurring in the next 10 years is very high.
The only option in this situation is the meniscal
transplant.

TYPES OF MENISCAL TRANSPLANT
There are currently 2 major categories of meniscus transplantation and one under study: menis-
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cus transplant taken from a patient in clinical death
(homotransplant – a); meniscus transplant of a
synthetic biomaterial (artificial – b); meniscal
transplant on individualized matrix of polyglycolic
acid (in study, Research Department of Charité
Hospital, Berlin – c) (see figure 3).

a.

b.

c.
FIGURE 3 a, b, c. Types of meniscus transplant (7)

Knowing all these data, it is obvious the importance of the menisci both for the health of the articular cartilage and for the achievement of an efficient biomechanics of the whole joint. When one
or more of the components of the knee joint do not
work in normal parameters, the immediate tendency of the body is to compensate by its own mechanisms: synovial membrane hypertrophy, increased
synovial fluid secretion, joint discomfort limiting
joint overload (8).
With the appearance of cartilaginous lesions,
their progression is almost inevitable. The meniscal transplant does not aim to cure these cartilage
defects, but to slow down their evolution. Basically
it can be considered as a “buying time” procedure
for the joint (9). The mechanisms by joint function
improves their condition after surgery are complex
and must be carefully studied, but are based on regaining the anatomical biomechanics of the knee,
the active participation of these new structures
both in the uniform distribution of wear on the cartilage and in the synovial fluid circuit inside knee
during periods of overload (10).

MENISCAL TRANSPLANT OUTCOME
Today there is no generally accepted concept
for the benefit of meniscal transplantation. Many
authors consider this technique beneficial in the
sense of prolonging joint life (11), while others do
not recommend it as a solution that brings remarkable benefits in terms of reducing pain or stopping
the progression of arthrosis (12).
The analysis of conducted studies, especially
after 2004, when this procedure was improved
compared to the initial procedures dating back to
the 90s, highlights the importance of meniscal
transplantation in patients with extensive meniscectomy up to the age of 50 years, as a “buying
time” procedure for the joint. The faster the joint
transplant is performed, the better evolution for a
long time (13).
Although there is progression of cartilage damage even after transplantation, there is an improvement of approximately 72% (14) in terms of quality of life, by decreasing pain, improving knee
function and resuming sports activities.
Discussions are relatively controversial regarding patients with major meniscal defects and Outerbridge 4 injuries. Evaluation scores improved in
only 20% of such patients, but the recommendation to perform a meniscal transplant remained the
only viable option for them, especially if they are
very young (15).
Today it is not possible to say which of the
known methods of meniscal transplant is the most
effective, both methods used having similar
results. The encouragement also comes from the
results obtained from the meniscal transplant experiments on a three-dimensional matrix of polyglycolic acid studies (16).
The best results are obtained when associated
cartilaginous lesions are limited to grade II-III Outerbridge (17) and can be successfully performed
both reconstructive procedures of articular cartilage
and meniscus transplant, improving the result (18).
Meniscal transplantation improve joint function by regaining the anatomical biomechanics of
the knee, but achieving it without a cooperative
and preventive approach to the patient, leads to
poor results (19). Weight control, proper lifestyle,
joint gymnastics and maintaining muscle tone are
also important steps in achieving a favorable longterm result (20).

CONCLUSIONS
Not being a usual procedure and requiring a
thorough training in the field of arthroscopic sur-
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gery, meniscal transplantation obviously involves
quite high costs. The question is whether it is worth
these costs and how much a positive result is maintained in such a way that it is worth to be implemented in as many centers as possible.
Meniscal transplantation may be a viable and
effective solution in the control of cartilaginous lesions and can result in improved joint function for
specific pacients, specially the young one.
Today there is no general consensus and there
are arguments both for and against this procedure.
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Some authors consider it a useless procedure considering it as an intermediate stage until the moment of total knee arthroplasty (TKA), not justifying the high costs. On the other hand, the adepts of
“buying time procedure” consider it to be in the
advantage of the patient by prolonging the moment
of TKA even if this means sometimes only a few
years delay.
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