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ABSTRACT- Background- The Menisci are semi-lunar crescent shaped fibro-cartilages which serve to widen and
deepen the articulation of tibial surfaces that receive the femur condyles forming the knee joint.

OBJECTIVE- To assess the incidence of different shapes of the medial and lateral meniscus and the incidence of discoid
meniscus in the North Indian population.

METHODS- The study included 112 menisci from 56 adult cadavers knee joint irrespective of sex that were preserved in
10% formalin. After methodical dissection procedure the morphological variants of the shape of menisci were
macroscopically noted and classified. The medial menisci were sub-grouped as crescent-shaped, V- shaped, U- shaped,
C- shaped and sickle shaped. Lateral menisci were sub-grouped as crescent-shaped, C- shaped and discoid-shaped.
RESULTS AND CONCLUSIONS- In the present study, 80% of the medial menisci were crescent shaped, 12.8% were
V-shaped while 7.2% sickle-shaped. Among the lateral menisci, maximum number of specimen were C-shaped i.e. 78%
followed by crescent shaped in 19% and discoid shaped in 3% specimen. Knowledge of various shapes of meniscii would
be useful for health professionals who treat athletes with suspected meniscal tear.
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INTRODUCTION

The Menisci of the knee joint are to be considered main
elements for perfect articulation among the articular
osseous surfaces. Menisci are semicircular shaped fibro

The anatomical abnormalities and variation of the
intra-articular structures of knee joint have recently gain
importance because of new techniques such as arthoscopy,

cartilagenous structures with bony attachments at the
anterior and posterior aspect of tibial plateau and are
wedged between femoral condyles and tibial plateau, the
medial and lateral sides of the knee joint. ! It is a double
condyloid joint with 20 degree of freedom of motion. The
functions of menisci include shock absorption, load
transmission and improve joint stability pro-prioception,
joint lubrication and nutrition.
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computed tomography and magnetic resonance imaging
investigation of these variants are important in order to
define the morphological features for surgical procedures
and clinical diagnosis. ¥! The menisci have several roles
that contribute to the successful function of the knee.
Injuries to the meniscus are common in activities and
sports. Long term complication of removal of a meniscus
includes cartilage degeneration and bone remodeling.
Hence, today a ruptured meniscus is repaired rather than
removed, but this treatment is only feasible when the
meniscus is of good quality. ®! Hence, this study was
undertaken with the objective to estimate the incidence of
different shapes of medial and lateral meniscus and also the
incidence of discoid meniscus in North Indian population.

MATERIALS AND METHODS

The study was conducted over a period of two years in the
department of Anatomy, Katihar Medical College Katihar,
Bihar, India. For this study, human adult knee joint
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available in the anatomy laboratory were used. The study
included 112 menisci from 56 knee joints of the North
Indian population. All specimens preserved in a solution of
10% formalin were used. Menisci which showed any
structural change due to injuries or advanced degenerative
changes were excluded as that may prevent its
morphological analysis. After the dissection of skin and
muscles, the approaches to the menisci were performed,
opening anteriorly by a longitudinal incision on each side
of the joint capsule, cutting the patellar ligament and the
collateral ligaments transversely to expose the menisci
clearly, the joint capsule and the intra-articular ligaments
were cut and the condyles were circumferentially detached
from their soft tissue attachments and removed, exposing
the tibial plateau. The dissection procedures were
performed in a systematic fashion and the data were
recorded on a standardized collection sheet.

Morphological variants of the shapes of the meniscus were
macroscopically noted and classified. The medial meniscus
(MM) was sub-grouped as crescent shaped, U-shaped,
V-shaped, C-shaped and sickle shaped. The lateral
meniscus (LM) was sub-grouped as crescent (semilunar)
shaped, C-shaped and discoid shaped. When the meniscus
covers the tibial plateau circularly the meniscus is said to
be discoid. The incomplete discoid menisci had an opened
area at the centre of menisci and they were horse shoe
shaped. The menisci which did not have any opened area at
the centre of the menisci were defined as complete discoid
menisci.

Menisci which had the anterior and posterior horns and a
thin body were defined as crescent (semilunar) type. The
meniscus which had thin anterior and posterior horns and a
thick body were defined as sickle shaped type.

RESULTS

Study was done on 112 menisci. It was observed that
80%o0f medial menisci were crescent shaped, 12.8%
showed V-shaped and 7.2% were sickle shaped. Among the
lateral menisci 78% were C-shaped, 19% were crescent
shaped and 3% showed incomplete discoid.

Table 1: Showing the incidence of different shapes of me-
dial meniscus (n=56)

Table 2: Showing the incidence of different shapes of lat-

eral meniscus (n=56)

Shape Total & Percentage (%)
C shaped 44 (78%)
Crescentic 10 (19%)
Discoid 02 (3%)

Fig. 1: Right tibial plateau showing C-shaped lateral

Shape Total & Percentage (%)
Crescentic 45 (80%)
Sided V 07 (12.8%)
Sickle shaped 04 (7.2%)

Fig. 2: Incomplete discoid lateral meniscus of left
knee joint
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Fig. 3: Left tibial plateau showing cresent shaped
medial meniscus

DISCUSSION

The differences of the shape of meniscus may be due to the
mesenchymal differentiation or to the development of the
vasculature early in embryonic life. Variations of
morphological differences of menisci can determine the
possibility of an injury. There are marked differences in the
contour and insertion between the lateral and medial
meniscus which are important in relation to the injury
mechanisms. Anomalies of the meniscal shape have been
reported in man and are classified as hypoplasia or
hyperplasia. The meniscal hyperplasia or discoid menisci
have been the object of many studies among because they
are frequently the source of symptoms.

In primates, Parsons noted that medial meniscus (MM)
always has a crescentic shape but the lateral meniscus (LM)
may have either a crescent or disc shape. Vallois [
confirmed the observation and studied the whole
morphology of the knee joint in primates.

Flick & Rudolph ! described the medial meniscus (MM)
as a half, two third or three-fourth ellipse and stated that the
lateral could be compared to an almost complete circle. In
contrast, Charles © classified the menisci, both on the basis
of the relative size of the anterior and posterior cornua and
also on the degree of curvature. In 1889, Young ™
described a discoid lateral meniscus in a cadaver specimen.
Discoid meniscus is an atavistic anomaly in which the
meniscus of the knee, predominantly LM, is discoid rather
than semilunar in shape. ™ The fact was mentioned as the
discoid meniscus was most likely a congenital deviation
and usually occurred laterally. Moreover it was reported
that the discoid shape resulted in a greater coverage of the
tibia and was usually associated with increased thickness of
the meniscus that might lead to abnormal shearing forces
across the knee joint M4,

The most common congenital abnormality of the meniscus
in man is a discoid meniscus with a reported incidence of
0.4 to 17%, the vast majority occurring on the lateral side
of the knee. #? From a study conducted by Rao and Rao **
in south India based on 3167 knee arthroscopies done
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between the years 1993 and 2004, 177 (5.59%) discoid
lateral menisci were encountered. The present study
reported the incidence of discoid meniscus 3% from the
North Indian population. Our result that in majority of
specimen (80%), the medial meniscus (MM) was crescent
shaped and the most common shape of lateral meniscus
(LM) was C-shaped (78%). The study has provided
information on different shapes of lateral and medial
meniscus with contribution to a better delineation of
meniscal anatomy.

CONCLUSIONS

From our study we can conclude that in most of the
specimen the medial meniscus was crescentic in shaped
(80%). Commonest incidence of lateral meniscus was
C-Shaped (78%). Incomplete lateral discoid menisci were
observed in 3% of lateral meniscus. Our study will provide
support to the meniscal anatomy concerning the surgical
procedures and of the knee joint. The study has provided
further information on different shapes of the medial and
lateral meniscus especially the presence of incomplete
lateral discoid menisci in adults which is a more important
finding. This study is useful for the health professional who
work with the treatment of meniscal injuries to create an
awareness of the anatomical variation that exist in the
menisci facilitating the rehabilitation process.
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