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Save the Meniscus, A good Strategy
to Preserve the Knee
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ith increasing life expectancy, the demand
for preservation of native articular cartilage
is increasing to delay joint arthroplasties.
There are different strategies to preserve the articular
cartilage, including corrective osteotomies, chondral
injury restoration, intraarticular injection of cells, or
growth factors However, one of the essential strategies
in knee preservation is meniscal saving. It was
highlighted again in the 4th international meeting The
Meniscus held in Bologna late in January 2016. As the
loss of the meniscus can be regarded as a pre-arthritic
condition, a knee surgeon must save the meniscuses as
much as he or she can.
The menisci perform many essential biomechanical
functions. These functions include load transmission,
shock absorption, stability, nutrition, joint lubrication,
and proprioception. They also serve to decrease
contact stress and increase contact area and joint
congruency. The knee would be deprived of all these
functions if the meniscus removed. Therefore, in the
knees without the meniscus, the impact and load are
three times higher.
Rehabilitation after meniscal repair is slower and
different from rehabilitation after meniscectomy.
The physiotherapist and surgeon should respect the
slow process of biological healing of the meniscus
and therefore they need to be careful with the
rehabilitation program especially in active flexion. The
return to sport should be delayed for up to 6 months;
however, 86 to 91% of patients could back to play (1).

It is also crucial for the patient to know there is 8 to
20% risk of failure and re-operation, however, the
long term outcome of meniscal repair is better than
partial meniscectomy because of chondroprotective
action of meniscus (2). Different types of meniscal
tear including longitudinal, radial and complex tear
are repairable, however, the clinical outcome of repair
depends on the size of tear, site of tear and associated
injuries. Peripheral tear smaller than 2 cm heal better
especially if they combined with ACL reconstruction
(3, 4).
Return to sport is faster after meniscectomy, however,
the rapid chondrolysis after lateral meniscectomy has
been reported. Rapid chondrolysis after partial lateral
meniscectomy can occur in professional athletes due
to rapid excessive loading of the articular cartilage of
the lateral compartment of the knee (5-8). The effect of
meniscectomy is more significant in lateral meniscus
due to the convexity of the lateral tibial plateau.
Removal of the lateral meniscus increases shear
stress 200 percent more than medial meniscectomy
(9). Therefore, in professional athletes practicing
impact loading sport with a lateral meniscal lesion one
should try to avoid meniscectomy. If meniscectomy
is inevitable, the surgeon need to inform the patient
about potential risk of it and the necessity to to slow
down the rehabilitation program and return to sport.
Eighty to ninety % of patients can return to sport 4
to 6 months after meniscal repair (10). In competitive
athletes, repair of medial and/or lateral meniscal tears
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are essential in presence of concomitant ACL injuries.
While for isolated medial meniscal injury meniscectomy
could be an option, repair is a must for isolated lateral
meniscus tear.
Second-look arthroscopy is the most accurate tool for
assessment of meniscal healing. Conventional MRI is not
reliable in the evaluation of meniscal healing with an
accuracy of 62%. However, indirect M.R. arthrography
(intravenous contrast) or direct MRI orthography
(intraarticular) have better accuracy for the evaluation
of the repair. It is very important to know there is always
a mismatch between clinical and functional results and
the status of meniscal healing. There is still persistent
abnormal signal in the meniscus at one year after repair;
however, meniscal shortening and lack of extrusion are
good indicators for the meniscal healing.
Meniscus repair is not a small surgery without
complication. It is technically challenging and has a steep
learning curve. General complications of arthroscopy
such as venous thromboembolism, infection and
vascular injury could occur. Specific complication
including nerve injuries, ligamentous injury, iatrogenic
cartilage lesions, and poor suture techniques can happen
during meniscal repair. The surgeon should depict and
accept the eventual complications and address them as
rapidly as possible. It is also important to form patients
about potential complications.
Failure of meniscal repair occur in up to 25 % of
patients. This variability is related to different definition
of failure. Poor functional outcome based on Barrett is
the subjective definition of failure. Postoperative MRI
can show healing process failure, however, Pujol et al
showed that there is no correlation between fictional
outcome and objective healing assessment (11).
Failures in the first six months of surgery are usually
related to technical issues during repair, while failures
between 6 and 24 months are indicating poor healing
process. Failure later than 2 years of repair show retear
or degenerative processes in the meniscus. Barrett et al
showed that failure rate of meniscal repair is decreasing
over the time from 23% to 12.5% and they attributed
it to technical improvement in the field (12). A repair
as soon as possible seems to be better for the clinical
outcome and less failure rate; however, there is no
established cut off point.
Secondary meniscectomy is a treatment for failed
meniscal repair. The amount of meniscal resection is
less in 35% of cases, which shows partial healing of the
meniscus. Revision of meniscal repair is another option
and two small series reported 25 to 33% failure rate for
the procedure (13, 14).
Approximately 26.6 to 40% of patients who undergo
primary ACL reconstruction are suffering from ramp
lesions of medial meniscus (15). The incidence of
this lesion in acute ACL injuries is about 21.8%, while
in chronic injuries the incidence would increase to
32.8%, which showed chronic knee instability is a
potential cause of this kind of meniscal tear (16). In
revision ACL reconstruction, the incidence of ramp
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lesion is up to 39% (17). It is called hidden lesion
as it is easily overlooked in routine arthroscopic
examnation, therefore, sequential arthroscopic
approach is necessary to increase diagnostic accuracy
of ramp lesion. It is started by anterolateral portal
to examine the mobility of posterior meniscal horn,
followed by Gillquist portal using 30 or 70-degree
arthroscope to see the posteromedial synovial fold,
and then the probing of the region using a needle from
the posteromedial portal. Men, patients younger than
30, history of contact injury, medial plateau edema,
more than 6 mm laxity, longer time from the insulting
injury and revision ACLR are the main risk factors
for the presence of ramp lesions (17-21). Indications
for repair of ramp lesions have not very well-defined
yet, however, they need to be repaired if they are
chronic, longer than 15 mm, associated with meniscal
instability, occurred in younger than 30 years old
patients, or encounters during ACL revision (3, 18,
22). All inside meniscal repair using the meniscal hook
is the preferred method for the repair of ramp lesion
(23). The viewing portal could be either the Gillquist
or posterolateral transseptal. Commercially available
all inside meniscal suture is not appropriate for the
repair of the ramp lesion, as they could not address the
pathology in a right way. The failure rate of repaired
ramp lesion is 10.8% (17).
There is almost no place for meniscectomy at the
time of ACL reconstruction. It was clearly shown that
outcome of meniscal repair in ACL reconstruction is
better than partial meniscectomy (24). It is better to
neglect minimal tears than remove them. It was shown
that acute longitudinal tear or partial tears might heal
spontaneously in stable knees. In patients with ACL
deficiency and locked knee, there is usually a bucket
handle tear. Meniscal preservation is very important
in these lesions. It was shown that reduction of bucket
handle meniscal tears and let them in situ without
repair at the time of ACL reconstruction is associated
with 80 to 90 % healing rate (11, 22). Therefore,
reduction and leaving the bucket handle lesion in
situ is less harmful than meniscectomy during ACL
reconstruction.
Meniscal root tear leads to meniscal extrusion, which
in turn will increase axial load and progression of knee
osteoarthritis. Root tear decreases the contact area from
17 to 64% and increases the mean joint pressure from
13 to 126%, which is similar to meniscectomy (25).
It was shown that repair of the meniscal root would
significantly decrease the extrusion in unloaded and
loaded positions (effects of medial meniscal posterior
horn avulsion of the knee).
Save the meniscus is the principle. Meniscal repair
is almost always the best option in repairable lesions.
We believe it is wise to take the risk to repair all the
repairable meniscal tears, even if it does not always
work. For a given patient, 25% of failure risk is better
than 100% meniscectomy.
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