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ABSTRACT

Background: The Medial and Lateral Menisci have very important roles in knee joint stability, functioning and
dynamic loading and are thus important in maintaining proper joint health and stability.

Purpose: To estimate the incidence of various shapes of the Lateral and Medial Menisci which can throw light on
its clinical significance on ligament injuries of knee joint.

Results: 50% Of the Medial Menisci were crescent- shaped,37% were sided V-shaped and the remaining 13% were
sided U-shaped. 72% of the Lateral Menisci were found to be C-shaped and 26% were crescent-shaped. One
partial discoid lateral meniscus (2%) was observed.

Conclusion: The various morphological variants of Menisci determined in the study revealed that most common
subgroup of the Medial Meniscus was crescentic type and that of Lateral Menisci was C shaped. A single
specimen of partial Discoid Lateral Meniscus was observed which is of rare occurrence.

Implications: The present study contributes to proper understanding of anatomy of both Medial and Lateral
Menisci which can be helpful in planning various surgical procedures including meniscal transplantation. This
knowledge also helps in understanding degenerative diseases affecting knee joint Menisci. Discoid Lateral
Meniscus, a rare anomaly which was reported in the present study is clinically important because of its higher
incidence of meniscal tears.
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INTRODUCTION Meniscus.The Medial and Lateral Menisci serve

The Menisci of knee joint are crescentic Very important roles in knee stability, function
laminae of fibrocartilage on the articular 2and dynamic loading and are thus important in
surface of the tibia that deepen the articulation Maintaining proper joint health[1]. The menisci
of tibial surface of femur. The Menisci are thicker  also facilitate nutrition, provide lubrication and
and convex at their outer margins while the shock absorption for articular cartilage and
inner free margins are thin and concave. The Promote knee proprioception.

Medial Meniscus is broad and semicircular in  The Medial and Lateral Menisci although simi-
shape. The Lateral Meniscus is nearly circular lar in function have minor differences in their
and more freely movable than the Medial shape and thus their biomechanical role in the
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knee. The function of stabilization, mainly the
rotational, is one of the most important and is
directly related to the meniscal injuries. There
are marked differences in the contour and
insertion between the Lateral and the Medial
Menisci which are important in relation to the
injury mechanisms. The present study was
carried out to estimate the incidence of various
shapes of the lateral and medial Menisci as this
knowledge on variations in shape of Menisci has
its clinical significance in determining the
possibility and the kind of knee joint injuries.

MATERIALS AND METHODS

This is a Descriptive study in which 100 menisci
from 50 adult cadaveric knee joints, preserved
in formaldehyde solution were included in the
study. The knee joint was opened by turning the
patella downwards. The ligaments of knee joint
were identified and the fibrous capsule was
opened. The synovial membrane and surround-
ing connective tissue was removed. The
Cruciate ligaments (anterior and posterior) were
identified and divided. The proximal surface of
the tibia and the menisci were visualized by
cutting the remains of the fibrous capsule and
surrounding connective tissues. The anterior and
posterior horns of the Medial and Lateral
Menisci were identified and their attachments
to the tibia defined. The Medial and Lateral
Menisci were dissected out intact by dividing
their attachments to the tibia. The morphologi-
cal variants of the shapes of Medial and Lateral
menisci were noted and classified.

RESULTS AND DISCUSSION

The position and attachment of the Meniscus
to the tibial surface was studied and the Medial
and Lateral Menisci was sub grouped accord-
ingly. The following subgroups were classified
based on Kale A et al [2]. The Medial Menisci
were subgrouped as crescentic, sided U, sided
V and C shaped. The Lateral Menisci were
subgrouped as C shaped, Crescentic and Dis-
coid types. The complete occupancy of the tibial
plateau by the Meniscus in circular fashion was
noted as Discoid type of Meniscus. The other
types (Cshaped, sided U, Sided V, crescentic,
etc.) were indicated as they occupied the tibial
articular surface.
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The observations made in the present study are
given below. Table 1 shows subgroups of
medial menisci and photographs of the medial
and lateral menisci showing various shapes of
the medial menisci are shown in Fig 1, Fig 2
and Fig 3. There is also a graphical representa-
tion of subgroups of medial menisci (graph 1).

Table 1: Sub groups of Medial Menisci.

Shape Number
Crescentic 24
Sided U 7
Sided V 19
C shaped Nil
Total 50

Fig. 1: Medial and Lateral Menisci of Left Knee with
Crescentic Medial Meniscus.

Fig. 2: Medial and Lateral Menisci of Left Knee with sided
U Medial Meniscus.

Fig. 3: Medial and Lateral Menisci of Left Knee with sided
V shaped Medial Meniscus.
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Graph 1: Piechart showing subgroups of Medial Menisci.
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In the present study, the subgroups of Medial
Menisci observed were Crescentic type in 24
(48%), Sided V in 19(38%) and Sided U in 7(14%).

Table 2 shows subgroups of lateral menisci and
photographs of the medial and lateral menisci
showing various shapes of the lateral menisci
are shown in Fig 4, Fig 5 and Fig 6. There is also
a graphical representation of subgroups of lat-

eral menisci (graph 2).
Table 2: Subgroups of Lateral Menisci.

Shape Number
C shaped 35
Crescentic 14
Discoid 1
Total 50

Fig. 4: Medial and Lateral Menisci of Left Knee showing C
shaped Lateral Meniscus.

Fig. 5: Medial and Lateral Menisci of Right Knee show-
ing Crescentic Lateral Meniscus.
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Fig. 6: Medial and Lateral Menisci of left Knee showing
incomplete Discoid Lateral Meniscus.

Graph 2: Pie Chart showing distribution of subgroups
of Lateral Menisci.
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The Lateral Menisci were subgrouped as C
shaped in 36(72%), Crescentic in 14(28%) and
Discoid in 1 (2%).

Murlimanju et al in 2010 studied shapes of
Menisci and reported Medial Menisci as
Crescentic in 50%(27) specimens, Sided V in
38.9%(21), Sided U in 11.1%(6) and no Discoid
Medial Meniscus out of 54 specimens[3].

The table below (table 3) shows the compari-
son of the present study with that of Murlimanju
et al study.

Table 3: Comparison of shapes of Medial Menisci.

Study Crescentic| SidedV | Sided U | Discoid | Total (n)
Murlimanju etal 2010 [3] | 27(50%) | 21(38.9%) | 6(11.1%) | Nil | 54(100%)
Present study 24(48%) | 19(38%) | 7(14%) | Nil | 50({100%)

As evident in the table above, the incidence of
different shapes of medial menisci seen in both
the studies were similar and thus the findings
in the present study were in accordance with
Murlimanju et al. study (as depicted in graph
3).

Graph 3: Comparison of subgroups of Medial Menisci.
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Similarly,Murlimanju et al also reported the sub
groups of Lateral Menisci as C shaped in 61.1
%( 33) specimens, Crescentic in 38.9%(21)
specimens. However, there were no Discoid
Menisci out of 54 specimens[3].

Table 4 shows the comparison of the present
study with that of Murlimanju et al study.
Table 4: Comparison of shapes of Lateral Menisci.

Study Cshaped | Crescentic | Discoid
Murlimanju et al 2010 [3] | 33(61.1%) | 21(38.9%) | 0(0%)
Present study 35(70) 14(28%) | 1(2%)

Graph 4: Comparison of subgroups of Lateral Menisci.
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Asevidentin the graph 4, althoughthe incidence
of ¢ shaped and crescentic shaped lateral
menisci were similar in both studies, 1 Discoid
Lateral Meniscus was noted among 50 cadav-
ers (2%) in the present study unlike Murlimanju
et al study. Another study conducted by Rashmi
in 2016 also had no discoid shaped menisci
among 50 cadavers studied [4]. However, Kaplan
in 1957 also had found that only one cadaver
had bilateral discoid menisci among 6 cadav-
eric knee joints studied[5].

Young in 1889 first described the Discoid Lat-
eral Meniscus[6]. Dickhaut and DelLee in 1982
described Discoid Lateral Meniscus as a mor-
phological variable and concluded that Dis-
coid type of Lateral Meniscus had a role in cau-
sation of abnormal mobility and caused symp-
toms in patients. [7]

Ibertsson and Gillquist in 1988 studied 7,056
knee arthroscopies, 30 of which had discoid
menisci, 29 Discoid Lateral Menisci and one
Discoid Medial Meniscus [8]. Ashwini et al in
2012 studied a case of unilateral Discoid Lat-
eral Meniscus in an adult cadaver and reported
that Discoid Lateral Meniscus is a rare anomaly
which is clinically important because of its
higher incidence of meniscal tears[9].

CONCLUSION

The present descriptive research was carried out
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to study the shapes of menisci of knee joint. It
was found that crescentic shape was the
commonest among medial menisci. Further the
Lateral Menisci were found to have C shaped
as the most common type. The characteristic
finding observed was incomplete Discoid
Lateral Menisci in one specimen of Left sided
Lateral Meniscus which is a rare occurrence.

The study provides information on the different
shapes of the Medial and Lateral Menisci which
contributes to proper understanding of anatomy
of both Medial and Lateral Menisci. The ana-
tomical variations of the structures of the knee
joint have recently become significant because
of recent imaging techniques such as
arthroscopy, computed tomography and mag-
netic resonance imaging. Further this study can
be helpful for the Orthopedicians in the under-
standing of degenerative diseases affect-
ing knee joint Menisci as these diseases affect
the shapes of the Menisci.

The emergence of Meniscal transplantation in
meniscal injuries has revolutionized the treat-
ment modalities, the size and shape of the
meniscus being very important. There are
tissue banks available for selecting donor
Menisci for transplantation. Meniscus allograft
transplantation is an established surgical treat-
ment for patients with subtotal or total
meniscectomized knees, providing both pain
relief and functional improvement which requires
knowledge about the shapes of menisci and
their variations.Normal anatomic features, such
as the meniscotibial ligament and popliteo-
meniscal fascicle, are inherent limitations of
meniscus allograft transplantation. Both struc-
tures function to anchor the meniscus, reducing
the risk of graft extrusion [10]. Hence it is
important to be aware of the normal shapes of
menisci and its variations.

As this is a cadaveric study it can be recom-
mended that clinicians can use arthroscopy of
knee joint to assess the dimensions of the
Menisci in the cases attending the outpatient
department.
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