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ABSTRACT

Background: A thorough understanding on the support or restraint system of knee joint is of significant importance
considering the stress and strain imparted to it as man adopted the erect posture and performed various
movements during evolution. The main support of knee joint is formed by collateral and cruciate ligaments.
Secondary supports are formed by meniscofemoral, transverse meniscal and coronary ligaments. This study is
endeavoured to understand the meniscofemoral ligaments and their attachments in cadavers belonging to south
Indian population.

Material and Methods: This study was conducted in the Department of Anatomy, Vydehi institute of medical
sciences, Bengaluru. Knee joints were studied in 40 human adult cadavers aged above 50 years. Menisco femoral
ligaments and cruciate ligaments were dissected and exposed. All their attachments, length and mid width
measurements were noted.

Results: Anterior menisco femoral ligament alone was seen in 12.5 % of knee joints, posterior menisco femoral
ligament alone was seen in 30 % of knee joints and both ligaments were present in 37.5%. Both ligaments were
absent in 20% of knee joints. Average length of posterior menisco femoral ligament was 2.02 centimetres and its
mid width was 0.95 centimetres. Average length of anterior menisco femoral ligament was 2.79 centimetres and
its width was 1.27 centimetres. Posterior menisco femoral ligament was more prevalent and larger than anterior
menisco femoral ligament in aged cadavers.

Conclusions: This study shows the predominance of posterior meniscofemoral ligaments in its incidence and
morphometrics compared to anterior meniscofemoral ligaments. Meniscofemoral ligaments degenerate with
age and among them anterior meniscofemoral ligaments degenerate earlier than posterior meniscofemoral
ligaments.
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INTRODUCTION by capsule, primary and secondary ligaments.

Knee joint is a complex synovial joint, supported Primary supports of knee joints are medial
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Knee joint is a complex synovial joint, supported
collateral ligament, lateral collateral ligament
and cruciate ligaments. Secondary supports are
menisco femoral ligaments, transverse meniscal
ligament and coronary ligament. Among them
Menisco femoral ligaments (MFL) connect the
posterior horn of lateral meniscus to inner
(lateral) aspect of medial femoral condyle. They
are named in relation to their position with
posterior cruciate ligament (PCL). The anterior
menisco femoral ligament (aMFL) is also called
as ligament of Humphrey (Sir George Murray
Humphrey, English anatomist) passes anterior
to posterior cruciate ligament. The posterior
menisco femoral ligament (pMFL) also called as
ligament of Wrisberg (Sir Heinrich August
Wrisberg, German anatomist) passes posterior
to posterior cruciate ligament [1]. A little or no
mentions of these ligaments are made in some
anatomical text books. Previously little was
described on meniscofemoral ligaments but of
late increasing number investigations are done
to elucidate the signs of menisco femoral
ligament.

During MRI on knee joint, MFL is best seen on
sagittal views, although occasionally Wrisberg
ligament can also be seen on coronal views.
During arthroscopy aMFLs are often confused
for PCL but they can be differentiated by
meniscal tug test.

MFLs increase the congruity between the
mobile lateral meniscus and lateral femoral
condyle. They perform a protective role for
posterior horn of lateral meniscus. Support the
posterior cruciate ligament in minimising
displacement caused by posteriorly directed
forces on tibia. They are involved in controlling
the motion of lateral meniscus in conjunction
with tendon of popliteus during knee flexion.
They have reciprocal and non isometric
tensioning pattern. The aMFL is taut during flex-
ion and lax during extension. The pMFL is taut
during extension and lax during flexion. MFLs
could act as a splint during injuries of posterior
cruciate ligament reconstruction giving the
proper time for conservative healing [2].

Since, the incidence of MFLs reduces with age
as they degenerate with age. The attachments
of menisco femoral ligaments are a source of
uncertainty and are often confused for poste-
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rior cruciate ligament during arthroscopy and
during MRI imaging [3,4]. Therefore, this study
was interested in finding the incidence of MFLs
and their attachments in embalmed human
cadaveric lower limbs.

MATERIALS AND METHODS

Forty embalmed human cadaveric lower limbs
of age above 50 yrs were obtained from
Department of anatomy, Vydehi institute of
medical sciences, Bengaluru. For exposing
aMFL, the lower limb is kept in an extended
position. A longitudinal inverted ‘U’ incision done
around the patella reflected upwards. Later lower
limb was flexed to expose the anterior cruciate
ligament (ACL). ACL was detached from its
femoral attachments to reach for aMFL. Its
presence, length and mid width measurements
were noted using digital vernier callipers. For
exposing pMFL, the lower limb was kept in prone
position, all the muscular attachments and
vessels and nerves were reflected aside on
popliteal fossa, a similar ‘U’ shaped longitudi-
nal incision was done and the capsule was
carefully reflected over to look for pMFL, its
presence, length and mid width was noted.

RESULTS

Posterior menisco femoral ligaments arose as a
single thick band from posterior horn of lateral
meniscus a little lateral to its tibial attachment.
It continued obliquely upwards medially to
insert into the lateral aspect of medial femoral
condyle slightly posterior and inferior to
insertion of posterior cruciate ligament (figure
1 and 3). Few cases showed variation in their
attachments. In 6 specimens Posterior menisco
femoral ligaments fibres blended with PCL, in
one specimen, they inserted to intercondylar
area.
Fig. 1: Showing both the meniscofemoral ligaments.
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Fig. 2: Showing anterior meniscofemoral ligament.
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Table 1: Shows the presence of menisco femoral
ligaments in right and left lower limbs.

Right Left Total

n=20 n=20 n=20
Presence of both MFLs 12 3 15 (37%)
Presence of aMFL only 5 5 (12%)
Presence of pMFL only 4 8 12 (30%)
Absence of both MFLs 4 4 8 (20%)

Table 2: Shows the length of menisco femoral ligaments
in right and left lower limbs.

Right Left | Combined
Average length of aMFL 1.8cms | 2.24cms 2.02
Average Mid circumference of aMFL lemsg | 0.9 cmsq 0.95
Average length of pMFL 3ems | 2.58 cms 2.79
Average Mid circumference of pMFL | 1.30 cmsq | 1.24 cmsq 1.27

Anterior menisco femoral ligament also arose
as a single but thin band from posterior horn of
lateral meniscus. It continued obliquely upwards
to insert into the lateral aspect of medial
femoral condyle slightly anterior and inferior to
insertion of posterior cruciate ligament (figure
1 and 2). This ligament was also varying its at-
tachments (bilamellae). In 1 specimenit had two
bands which finally got inserted to lateral part
of medial femoral condyle. In 5 specimens few
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fibres blended with anterior cruciate ligament.

The incidence of aMFL and pMFL is shown in
tables 1. It shows that the incidence of pMFL
(30%) was more than the aMFL (12%). The length
of menisco femoral ligaments in right and left
lower limbs are shown in table 2. It can be seen
that pMFL had more length and mid circumfer-
ence.

DISCUSSION

In 1892 Poirier and Charpy first described
menisco femoral ligaments and published it
later. Initially it was mistakenly named as 3"
cruciate ligament. Naming these structures as
ligament is a misnomer as these connect
menisci to bone instead of bone to bone [5].

Embryology: During last 10 days of embryonic
period the knee joint and its associated
structures arise from the blastemal inter zone
and develop in situ with out any evidence of
migration development of Wrisberg is seen at
o”rahiely stage 21.

Le Minor JM et al noted that pMFLs always
presentinanimals such as sheep, horse and dog.
It is sometimes absent in man. There are no
reports of description of aMFLs animals. He
concluded that in man pMFL is a regressive
structure while aMFL is progressive. However
this was not supported by this study, where none
of the leg specimen had only aMFL [6].

Poynton AR et al in his studies on MFLs held
that pMFLs tend to be larger than aMFLs. They
noticed that aMFLs if present was often blended
with PCL. But in this study it was noticed that
aMFL was blending with ACL [7]. Gupte et al
conclude that MFLs control the move of post horn
of left during flexion of knee and this their MFL
become tense during extension to pull the post
horn anterior and medially. They also said that
MFLs antagonise the distal posterior horn
anterior and medially. Last et al in his studies
hypothesised that MFLs and popliteus together
protect the lateral meniscus from tears by their
attachment [8]. Kimura M et al in his studies
said that in surgical repairs of meniscal tears, if
alongside MFLs are not repaired there is an
associated increased recurrence of meniscal
tears [9]. Ikeuchi H et al however contradicted
by saying that he could not find any interrela-
tion between MFLs and lateral meniscus [10].
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Watanabe AT et al studied MRI of MFLs and
commented that they can be mistaken for a
pseudo tear of lateral meniscus. This may be
because of parallel course of two parts of MFLs
near their insertion into posterior horn of
lateral meniscus. This study also showed simi-
lar finding in one of the specimen [11].
Yamamoto Y et al studied 100 knees and showed
menisco femoral ligaments draw posterior horn
of lateral meniscus in anterior, medial and
superior direction during flexion of knee joint.
Thus it helps in maintaining the congruency
between femoral condyles and lateral meniscus
and increase the overall stability of knee joint
[12]. Gupte CM et al also said the same.

Kaplan PA proposed that aMFL originate from
PMFL as its anterior branch. But in this study,
most of the tim aMFL and pMFL arose as two
separate structures though from posterior horn
of lateral meniscus. aMFL arose as a single thin
band from posterior horn of lateral meniscus
[13]. Wan AC et al found 93% pmfl and 33% of
aMFLs. He also suggested renaming MFLs as
pre cruciate pmfl and post cruciate posterior
menisco femoral ligaments as the anterior horns
of both menisci were also attached to the inter-
condylar area by anteromedial and anterolateral
menisco femoral ligaments separate from an-
terior cruciate ligament. He also said that be-
cause posterior horn of medial meniscus had no
femoral attachment it was prone for injury [14].

Nagasaki S et al found an aMFL incidence of
36.8%, pMFL incidence of 71% and both
ligaments seen in 26.7% cases. It was also con-
cluded that MFLs contribute significantly to
cross section area of posterior cruciate ligament
[15]. Harner CD et al regarding morphometrics
of MFLs said that they were more circular than
cruciate ligament and sometimes just similar to
posterior cruciate ligament showed mediolateral
widening. Menisco femoral ligaments cross
section area was approximately found to be 22%
of posterior cruciate ligament. This study
showed more mediolateral widening than
being circular [16].

Finally, this study shows the predominance of
PMFL in its incidence and morphometrics
compared to aMFL. MFLs degenerate with age
and among them aMFL degenerate earlier than
pMFL.
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CONCLUSION

Being an incongruent joint by nature of its
articular surfaces, knee joint is made indispens-
able to man by its great supportive ligaments,
muscles and with menisco femoral ligaments
being part of them. This makes appreciation and
understanding morphology of these ligaments
of great help to orthopaedicians and
radiologists. With this study on cadavers with
age above 50 years, it was found that there is
predominance of pMFL in its incidence and
morphometrics compared to aMFL. This study
infers from theses studies MFLs degenerate with
age and among the two aMFL degenerate
earlier than pMFL. Yet further studies are
advocated to correlate role of MFLs degenerat-
ing menisci or cruciate ligaments.
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