MENISCAL INJURIES
(copyright s h palmer 2009)
MENISCAL FUNCTION
Menisci are important for weight bearing, load distribution, joint stability and
proprioception.

Figure 1: A normal medial meniscus
Any load applied to the knee is shared between the articular cartilage and the menisci.
Menisci improve joint congruity and contact area. Any tear in the meniscal cartilage
acts as a local stress riser and degeneration of the articular cartilage is often seen
around such lesions. Menisci transmit approximately 50% of the weight bearing forces
across the knee in extension and 85% when the knee is flexed to 90 degrees. Meniscal
injuries are therefore much more common when the knee is flexed rather than
extended. The medial meniscus bears 50% of the load across the compartment
whereas the lateral meniscus carries approximately 70% of the load of the lateral
compartment. This may explain why recovery from a lateral meniscal tear is more
protracted. Removal of a meniscus therefore significantly increases the load per unit
area transmitted to the articular cartilage. Viscoelastic deformation of the menisci
allows these structures to act as shock absorbers and removal of the meniscus reduces
this capacity by 20%. These factors suggest why meniscectomy may contribute to longterm degeneration of the knee.

The medial meniscus is an important secondary restraint to anterior displacement of
the knee in patients with an anterior cruciate ligament deficient knee. This is not an

apparent function of the lateral meniscus. Maintenance of joint congruity by the menisci
also aids the stability of the knee.
The menisci move in anterior and posterior directions with flexion and extension of the
knee and aid distribution of the synovial fluid around the knee. This is important for
lubrication and articular cartilage nutrition.
It is suggested that menisci have a proprioceptive role to play in knee function as nerve
endings have been identified in these structures.
Because of the importance of the menisci in knee function and the suggestion that
meniscetomy leads to early degeneration of the knee, attempts to protect and save the
meniscus are made when at all possible. Early diagnosis of a meniscal tear therefore
is important to allow it to be treated. This will prevent progression of the tear and
prevent progressive damage of the articular cartilage. In some cases meniscal repair is
feasible. The results of this procedure are improved when performed early. Also early
treatment of an anterior cruciate ligament deficient knee to improve stability appears to
prevent tears in the menisci.
MENISCAL ANATOMY
The menisci are semi-circular structures composed of fibro-elastic cartilage. They are
concave on the superior surface and flat on their tibial surfaces to improve joint
congruity.

Figure 2: Cross section through a meniscus.

Both menisci are attached to the peripheral joint capsule but the medial meniscus has
an attachment to the deep medial collateral ligament. It is therefore less mobile than
the lateral meniscus and more prone to injury. However, in the common situation of an
anterior cruciate ligament tear with a meniscal injury, it is often the lateral meniscus that
is damaged. because In this situation the deficiency of the ACL results in anterolateral
rotatory instability of the knee, causing more movement on the lateral side than the
medial side of the joint. This is demonstrated by a observing lateral joint movement
when performing the pivot shift test.

The peripheral third of each meniscus receives a blood supply from the synovial
membrane of the knee joint. The interior two thirds of each meniscus gains nutrition
and oxygen from the synovial fluid. This is an important principal. Tears in the
peripheral third have a potential to heal as inflammation and repair with fibrovascular
scar formation can occur with an intact blood supply. Tears in the avascular region do
not usually heal and partial meniscectomy often has to be performed in this “white
zone”.
The peripheral two thirds of the meniscus are innovated by type 1 and type 2 nerve
endings which are concentrated in the anterior and posterior horns of each meniscus.

MECHANISMS OF INJURY
The commonest mechanism of tearing a meniscus is with a twisting injury. This can be
a high speed injury, for instance as a cutting manoeuvre in a rugby match, or can be a
relatively minor injury such as getting out of a car.

Figure 3: Cutting manoeuvres occur commonly in contact sports. A valgus force
superimposed on the knee will commonly lead to meniscal and ligamentous injuries.
Because twisting is an important element in the injury, an anterior cruciate ligament tear
should always be considered. Sixty percent of anterior cruciate ligament deficient knees
have evidence of a meniscal tear at the time of arthroscopy. Lateral meniscal tears are
more common than the medial meniscal tears in this situation.

Figure 4: A peripheral tear of the lateral meniscus seen in an ACL deficient knee.
Meniscal tears that occur in an ACL intact knee are three times more common on the
medial side than the lateral side of the joint for reasons mentioned earlier.
Degenerative tears may occur without an apparent inciting event. Degeneration of the
meniscus starts to occur in the third decade of life. A common mechanism of injury of a
degenerative meniscus is a hyperflexion injury e.g. crouching to pick something up from
the floor. In this instance the posterior horn of either meniscus may be pinched and
torn. This mechanism of injury is also a common cause of locking of the knee in
patients with a hypermobile discoid lateral meniscus.
HISTORY
It is essential to inquire how the injury happened. Often patients will say “it all happened
so quickly” but with gentle encouragement and taking time one can usually elucidate a
reasonable approximation of the mechanism of injury. It is useful to know whether the
patient was able to continue their activity after the injury or whether they were unable to
resume their sport.
Swelling is an important symptom. Swelling that occurs within one hour of the injury
usually indicates bleeding into the knee. This may be caused by an anterior cruciate

tear, an osteochondral fracture (usually associated with a dislocated patella), a tibial
plateau fracture or a tear of the meniscus in the vascular zone. Swelling that occurs
later i.e. within 24 hours usually indicates an effusion or a synovial exudate, which in
itself is an important indicator of intra-articular pathology.

Figure 5: A haemarthrosis
Patients often complain of improvement in the knee followed by intermittent “locking” or
“catching”. The episode is usually associated with recurrence of swelling. In this
particular instance the patient probably has a “parrot-beak” tear (see later) which is
reducing and then dislocating into the joint intermittently.
Pain is an important symptom and can often be well localised by the patient to either
side of the joint. Tears of the posterior horn of either meniscus are usually more difficult
to locate. The patient who complains of pain when lying on their side at night often has
medial joint pathology. Pressure of the knees against each other causes symptoms.
Pain may be rather intermittent in nature, or may be more constant. Pain may also be
mechanical i.e. only occurs after walking or running. Pain that occurs when ascending
or descending stairs is usually patellofemoral, but pain that occurs particularly on
descending stairs may indicate lateral meniscal pathology. This occurs because of the
importance of the lateral meniscus in bearing weight when the knee becomes more
flexed.
Locking of the knee is an important symptom. This usually manifests as an inability to
straighten the knee. Sometimes the knee can be unlocked by rotatory manoeuvres.
Locking of the knee in a hyperflexed position usually indicates discoid lateral meniscal
pathology. “Jamming” of the knee i.e. an inability to flex or extend the knee is usually an
unreliable indicator of meniscal pathology but may indicate patellofemoral dysfunction.
The patient may also complain of “catching” rather than complete locking. They are
often able to locate on which side of the joint this occurred.
Instability of the knee is an important symptom. This may not manifest as complete
instability but a feeling of apprehension when weight bearing on the knee. This
particularly occurs when changing direction. Instability may also be secondary to
patellofemoral dysfunction. This may also occur in meniscal pathology as the
quadriceps mechanism becomes weak. This can be assessed on the examination.

EXAMINATION
Both lower limbs should be fully exposed. The patient should be asked to indicate with
one finger the site of the pain. It is important to be quite strict about this and the
majority of patients can indicate quite successfully the area of the pathology. The
patient is then asked to hyperextend their knees. Often a fixed flexion deformity can be
seen when viewing the patient from the side. The patient is then asked to walk and to
indicate where and when they experience symptoms in the knee. The patient is then
asked to squat, and if this is possible then the patient is asked to “duck walk”. If any of
these manoeuvres provoke symptoms in the region of the joint line then meniscal
pathology is likely.

Figure 6: This patient was unable to squat because of medial joint pain and was unable
to duck walk.
The patient is then asked to sit, hanging their legs over the side of the couch. An
assessment of quadriceps size and tone is made. Quadriceps wasting occurs within
two weeks of knee injuries and is an important sign of pathology. Patella tracking is
assessed at the same time.
The presence of an effusion is an important sign of intra-articular pathology and with an
appropriate history usually indicates a meniscal tear. Tenderness around either joint
line should also be elicited.

Figure 6: Tenderness along the medial joint line.
The other ligaments of the knee should be examined as other pathology within the
knee is commonly encountered. In particular, the anterior cruciate ligament should be
assessed with the Lachman test, the pivot shift test and the dynamic extension test
(see section on anterior cruciate ligament injuries). McMurray’s test should be
performed.

Figure 7: McMurrays test.
The presence of a meniscal cyst or a pseudo cyst is an important clinical sign. A
meniscal cyst is a true cyst that occurs because of synovial fluid escaping through a
peripheral horizontal cleavage tear of the meniscus and escaping into the soft tissues.
Because of the “one-way” valve effect of the tear the fluid cannot return into the knee
joint and therefore forms a cyst on either side of the joint line. It is usually best seen
with the knee in extension.

Figure 8: This patient has a large medial meniscal cyst.
A “pseudo cyst” is usually best seen with the knee flexed to 45 degrees. This occurs
usually because the tear buckles underneath the meniscus and causes a swelling on
the outside of the joint. This disappears in extension and flexion. This test is useful for
lateral meniscal tears. This clinical sign disappears completely once the torn piece of
meniscus is removed surgically.

Figure 9: A pseudocyst.

Once the knee has been completely examined then it is important to exclude pathology
from the hip and the spine. This usually becomes apparent in the history but should be
checked on the clinical examination.
PATHOLOGY
It is important to identify whether the tear is in the vascular or non-vascular zone and
this is usually elucidated at arthroscopy. Peripheral tears in the vascular zone are
suitable for repair.
Degenerative meniscal tears are often seen in patients over the age of forty. These
patients may have radiographic signs of mild osteoarthritis already.
The major morphological types of meniscal tears are horizontal, radial, oblique or
parrot-beaked, vertical longitudial or bucket-handle and complex.

Figure 10: A complex tear seen in a total meniscectomy specimen.

Figure 11: The different types of meniscal tear.

The vertical, longitudinal/bucket handle tears are common and may present with a
locked knee. The oblique or parrot-beak tears are also common and may present with
intermittent symptoms with or without an effusion. The parrot-beak tear of the lateral
meniscus may also present with a pseudo cyst.

Figure 12: A parrot beak tear.

IMAGING
Good clinical history taking and examination techniques mean that clinical diagnosis of
meniscal pathology can be very accurate.
If a degenerative tear is expected or there is a violent mechanism of injury, then an Xray should be performed to exclude osteoarthritis and occult fracture. Occasionally
conditions such as osteochondritis dessicans may present with a similar history to
meniscal tear, and this can be identified on X-ray.

Figure 13: Osteochondritis dissecans presenting as a locked knee.
Magnetic resonance imaging is reserved for patients when the diagnosis is not clear.
This imaging modality is 90% accurate but this is very interpreter dependent. Mucoid
degeneration of the meniscus may be picked up on an MRI scan although this may not
correspond to an arthroscopically visualised tear.

Figure 14: A torn meniscus seen on MRI.

TREATMENT
Conservative
Undoubtedly some meniscal tears heal without surgical intervention. A period of
conservative treatment is therefore reasonable in some patients. This would probably
include the patient with minimal mechanical symptoms presenting some time after
injury with some improvement of symptoms. It may also include a patient who has
clinical and radiographic signs of degeneration. Such patients may often have
mechanical pain that occurs after physical activity. This aching around the joint will
usually not be relieved by surgery and may indeed be made worse by arthroscopic
intervention. If such a patient complains of locking or catching however, an arthroscopy
is probably still indicated.
Conservative management would include straight-leg-raising exercises to build up the
quadriceps musculature. Non-steroidal anti-inflammatory medication may also be
indicated. Conservative management is used with the proviso that should mechanical
symptoms deteriorate then the patient is aware that surgical intervention may be
indicated.
Patients with clear mechanical symptoms or a locked knee require surgical intervention.
Surgical intervention
This usually involves an arthroscopy. This is usually performed as a day case
procedure.

Figure 15: An arthroscopy of the knee.

Two or three small incisions are made around the knee. The whole knee joint is
examined carefully with an arthroscope to exclude secondary pathology. Tears within
the non-vascular zone are usually resected.

Figure 16: A torn meniscus requiring a partial meniscectomy.
The torn tissue plus any other abnormal tissue is removed. The rim is smoothed and
trimmed. The residual remnant must be completely stable. Small stable tears
measuring less than one centimetre and occurring the periphery can generally be left
alone as these will heal. Larger tears that are unstable in the peripheral zone are
suitable for meniscal repair. This can be performed by open or arthroscopic techniques.

Patients who have undergone a meniscal repair may require a period of time on
crutches to protect the repair.
Most patients, following partial meniscectomy, leave hospital on the day of surgery.
They are required to take six weeks off sporting activity but immediately begin an
exercise rehabilitation program. Partial lateral meniscectomy may take three months to
completely settle down. Anti-inflammatory medication may help this process.
The risks of arthroscopic surgery include infection, which is very rare, and thrombosis.
This is generally avoided by avoiding surgery in young females on the oral
contraceptive pill, the use of anti-thrombo embolic stockings whilst in hospital, and early
mobilisation. However thombosis does occur despite these measures and any patient
presenting with calf swelling or pain after an arthroscopy should be taken very
seriously. Referral for imaging and urgent treatment as appropriate is mandatory.
The management of patients with a symptomatic anterior cruciate ligament deficient
knee are discussed elsewhere; suffice it to say that the anterior cruciate ligament
should be reconstructed at the same time as meniscal pathology is treated. There is an
increased risk of meniscal deterioration the longer the interval between time of injury
and reconstruction in such individuals.
PROGNOSIS
Meniscectomy is undoubtedly associated with increased risk of osteoarthritis although
the rates are rather variable. There is no evidence that partial meniscectomy is any
better than total meniscectomy although long-term randomised studies are few. Long
term results from meniscal repair appear to be encouraging although there is no good
evidence that a meniscal repair is any better than a partial meniscectomy. Generally
surgeons favour partial meniscectomy or meniscal repair and attempt to avoid total
meniscectomy whenever possible as evidence suggests such patients will probably
develop early degeneration of the knee.
Functionally patients seem to improve rapidly after partial meniscectomy although at
three months a certain proportion of patients will still not be back to their former
activities. Most athletes return to their previous level of sporting activity, but this is not
invariable following partial meniscectomy. These results, however, are slightly clouded
by associated ACL injury ,reconstruction and recovery.
SUMMARY
Overall, patients tend to fare well with pure meniscal lesions in the short to mid term,
but can expect early onset osteoarthritis compared to the normal population,
particularly if they continue their sporting activity or have evidence of articular damage
at the time of surgery.

DISCOID MENISCUS
Discoid meniscus is a meniscus that is disk shaped rather than crescent shaped. It is
developmental in origin and often asymptomatic. Tears can occur in a discoid meniscus

just as they occur in a normal meniscus. These tears need to be dealt with in a similar
way.
Occasionally the discoid meniscus may have an abnormal attachment posteriorly and
be unstable. This can present as a palpable and an audible loud “clunk” which occurs
in the last 15 to 20 degrees of extension. The patient may also present with a locked
knee in a hyperflexed position.
Treatment of these unstable menisci unfortunately requires removal of the meniscus
with the risks of increased osteoarthritis in later life. Tears of a stable discoid meniscus
require resection of the tear back to a peripheral stable rim and then mobilisation and
treatment as for a normal meniscal tear.
A discoid meniscus that identified incidentally at arthroscopy should be left alone unless
it becomes symptomatic.
MENISCAL INJURIES IN CHILDREN
Meniscal injuries in children are thankfully rate (2% of the overall number). Follow-up
studies of small numbers of children show early onset osteoarthritis. Meniscectomy
should be avoided at all cost. Children with mechanical symptoms with meniscal tears
should undergo surgical repair or a partial meniscectomy whenever possible.

