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Menisci are the cartilaginous discs present in between femur and tibia in knee joint. These
are prone to damage and as being weight bearing structures; they are commonly replaced once
injured, by arthroscopic or open procedure. For such meniscus transplants, calculation of
proper size of allograft is important as in knee joints with improper sized menisci, arthritis is
common to occur. Thus to improvise the knowledge of dimensions of menisci, this study is
aimed to study the morphometric parameters of menisci of knee joint in human cadavers. The
methodology used for this study is dissection of knee joint so as to visualize the interior of knee
joint. For this, unclaimed knee jointswhichwere embalmed were dissected to expose the
menisci by reflecting patella attached to ligamentum patellae inferiorly. Dimensions of menisci
were calculated and were compared on two sides as well as laterality. Correlation of
parameters of menisci with those of tibialplateau wascalculated as ratio. As a result, it is
observed that meniscus is approximately 0.8 to 0.9 times the length and 0.25 to 0.27 times the
width of tibial plateau. To conclude, this data can be correlated with the classical method of
sizing of menisci for transplantation by getting anteroposterior and lateral X rays and
multiplying it with multiplication factor after correction of magnification and thus change
observed with classical method is 0.1 for both menisci.
c Copyright 2010 BioMedSciDirect Publications IJBMR -ISSN: 0976:6685. All rights reserved.

1. Introduction
Meniscus injury is common in day to day life as well as in sports.
Meniscus can get damaged in isolation or along with the ligaments
surrounding ite.g.anteriorcruciate ligament and medial collateral
ligament. Due to lack of understanding of the biomechanics of
meniscus function,meniscus excision was favored early on[1].
The meniscus plays an important role in load sharing, shock
absorption, joint stability, joint nutrition, and overall protection of
articular cartilage [2]. Loss of a meniscus leads to asignificant
increase in the risk of developing arthritisin the knee. Replacement
of a missing meniscus withallograft tissue can reduce symptoms
and may potentiallyreduce the risk of future arthritis[3]. Many
studies show that meniscectomy leads toprogressive degenerative
osteoarthritis [4,5]. Thus toreduce theprocess of knee
degeneration after meniscectomy, meniscusallograft
transplantation has been considered as a preferredchoice [6,7,8].
For transplantation of menisci, sizing of menisci is an important
requirement. Most commonly used method for sizing of the
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allograft is by plain radiographs [9, 10]. It is interesting to correlate
the allograft sizing with dimensions of cadaveric menisci.
Cadaveric dissection can help in sizing the grafts accurately. Thus
in this study, knees were dissected to expose menisci and
dimensions of menisci were calculated by using vernier caliper.
These parameters can be useful in accurate sizing of
meniscusallograft for transplantation.
2. MATERIAL AND METHODS
30 sides of 15 embalmed cadavers supplied to a renounced
medical college for MBBS dissection were included in this study.
Inclusion criteria: Cadavers of either sex between age 25 to 80
which were unclaimed and embalmedwere included in the study.
Exclusion criteria: Fractured or dislocated knees, arthritic
knees, which can change the dimensions of menisci, were excluded
from the study.
With extended legs in supine position, incisions were taken to
remove the skin of knee joints dorsally and then pronated to
remove the skin ventrally. Muscular and ligamentous attachments
around the knee joint were separated. Neurovascular structures
around the knee joint were cut and reflected. Patella was reflected
inferiorly by reflecting ligamentum patellae. Capsule of knee joint
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was cut open as near possible as femur. Measurements of
parameters listed in table 1 were taken by vernier caliper. Mean and
standard deviation of parameters were taken to compare two sides.
W is the maximum transverse length of tibial plateau measured
with vernier caliper. A and B are the maximum anteroposterior
length of tibial plateau and meniscus respectively. C is the
transverse distance taken from the corresponding intercondylar
eminence and the lateral margin of tibial plateau at 'W'. D is the
width of meniscus taken at 'W'. E and F are width of anterior and
posterior horns before they insert into intercondylar area. G is the
thickness of meniscus measured at 'W' and H is the maximum width
of the medial meniscus.
RESULTS:
The mean values of measurements of the parameters
described above are given in Table 1.
Side/ Mean

Right(cm)
Meniscus

Transverse length of tibial plateau

Left(cm)

Abr. Medial Lateral Medial Lateral

7.17

W

7.2

Anteroposterior (AP) length of tibial plateau A

4.55

4.19

4.51

4.09

Anteroposterior(AP)length of meniscus

B

4.02

3.38

4.07

3.39

Width of tibial plateau

C

3.37

3.3

3.43

3.34

Width of meniscus

D

0.89

0.86

0.86

0.89

Width of anterior horn

E

0.72

0.79

0.74

0.77

Width of posterior horn

F

0.75

0.64

0.67

0.67

Thickness of meniscus

G

0.45

0.58

0.45

0.55

Maximum width of medial meniscus

H

1.67

1.8

Thickness of lateral meniscus (0.55 to 0.58 cm) is more than
that of medial meniscus (0.45 cm) on both right and left sides.
Maximum width of medial meniscus ranges from 1.67 cm to 1.80cm.
Side/ Mean

Right(cm)

Abr. Medial Lateral Medial Lateral

Meniscus

AP length (meniscus: tibial plateau)

B:A

0.88

0.8

0.9

0.83

Width (meniscus: tibial plateau)

D:C

0.26

0.26

0.25

0.27

Width : maximum width of medial meniscus D:H

0.53

DISCUSSION:
Study by Greis et al. mentions that medial meniscus is C
shaped;posterior horn is larger than anterior horn in
anteroposterior dimension [11].Studies by Pollard et al. and Shaffer
et al.describesmedial meniscus as semicircular in shape with the
posterior horn wider than the anterior horn[9, 10].Study done by
Brantigan et al. says that the medial meniscus is much larger in
diameter, thinner about the periphery, usually narrower[12].
Lateral meniscus is smaller in diameter, thicker about the
periphery, and usually wider than medial [12].These observations
about the width of medial meniscus as well as thickness of both
menisci are confirmed by the present study (Table 1).
(Millimeters )

Testut
and
Latarjet
[13]

Motta Cailliet Hayashi
Present
Filho
[15]
et al
study
et al [14]
[16] Medial Lateral

Width of meniscus

Width of tibial plateau is found to be more on medial side (3.37
to 3.43cm) than lateral side (3.30 to 3.34 cm) suggesting that tibial
plateau is wider on medial side than that of lateral side to
accommodate wide meniscus. Dimensions on right side are smaller
as compared to left side. Width of medial meniscus of right side is
found to equal to width of lateral meniscus of left side (0.89cm) and
vice versa (0.86cm).
Anterior horn width of medial meniscus (0.72 to 0.74 cm) is
smaller than that of the lateral meniscus (0.77 to 0.79 cm). Posterior
horn width of both medial and lateral menisci is equal on left side
(0.67cm) while posterior horn width of medial meniscus is more on
medial side (0.75cm) than that of the lateral side (0.64cm).

0.48

Ratio of anteroposterior length of medial meniscus to tibial
plateau ranges from 0.88 to 0.90 while that of lateral meniscus to
tibial plateau ranges from 0.80 to 0.83. Ratio of width of medial
meniscus to tibial plateau ranges from 0.25 to 0.26 while that of
lateral meniscus to tibial plateau ranges from 0.26 to 0.27. Ratio of
width to the maximum width of medial meniscus ranges from 0.48
to 0.53.

Transverse length of tibial plateau ranges from 7.17 to 7.20 cm
both sides.
AP length of tibial plateau is found to be more on medial side
(4.51 to 4.55 cm) than lateral side (4.09 to 4.19 cm); dimensions on
right side larger as compared to left side. AP length medial meniscus
of is found to be more (4.02 to 4.07 cm) than lateral meniscus (3.38
to 3.39 cm). Dimensions on left side are larger as compared to right
side which suggests that the menisci are found more extensive and
adhered to capsule on left side as compared to right side.

Left(cm)

Thickness of meniscus

8(L),
6(M)

12(L),
5(M)

12-13
(L)

12-13

9

9

6-8

5

6

According to the Table 3, width of menisci, both medial and
lateral approximates to those of Hayashi et al study. Thickness of
medial meniscus observed in present study approximates that of
the studies of Testut et al. [13], Motta Filho et al. [14] and Hayashi et
al. [16]. Thickness of lateral meniscus observed in present study
approximates that of the studies of Testut et al. [13], and Hayashi et
al. [16]. Thickness of lateral meniscus observed in present study
contradicts that of the studies of Motta Filho et al. [14] and Cailliet
[15] which is almost half of their studies.Regarding anteroposterior
dimensions of tibial plateau and menisci, this study becomes a
pioneering cadaveric study which can be helpful for sizing of
allograft.
CONCLUSIONS:
As meniscus allografts are side- and compartment-specific,
using the contralateral meniscus is not an acceptable method to
estimate allograft size. The best method for estimating the
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appropriate size of an absent meniscus is with plain
radiographs [17, 18]. While newer information is emerging in
support of MRI, MRI and CT scans were not recommended
previously as they had been implicated in misjudging the size of the
allograft. The surgeon should also be aware of the sizing techniques
used by the tissue provider to ensure a size match. The technique
described by Pollard is commonly used [19].
Preoperatively, measurements are made on anteroposterior
and lateral radiographs, with magnification markers placed on the
skin at the level of the proximal tibia. The meniscal width is
calculated based on the width of the compartment as seen on an
anteroposterior radiograph after correction for magnification. The
meniscal length is based on a lateral radiograph using the sagittal
length of the tibial plateau. Following correction for magnification,
the length is multiplied by 0.8 for the medial meniscus and by 0.7 for
the lateral meniscus [19].

[12] Brantigan O.C., Voshell A. F. The ligaments and menisci of knee joint; J. Bone
Joint Surg . 1941; XXIII: 44-66.
[13] Testut L., Latarjet A. Tratado de Anatomia Humana. 10 ed. Barcelona, Salvat,
1975.
[14] Motta FilhoL.A.J.,Motta L.A.J., Motta Filho J.R. Menisco lateral discoed:
correlacaoanotomo-clinica. Rev. Bras. Ortop., 1999, 34(8): 457-60.
[15] Cailliet R.M.D. SindromesDolorosas. Joelho: dor e incapacidade. Rio De
Janeiro, Manole, 1976.
[16] Hayashi L.K., Yamaga H., Ida. K., Miura T. Arthroscopic Meniscectomy for
discoid lateral meniscus in children. J. Bone Joint Surgery. 1988, 70 A(10):
1495-500.
[17] Carpenter J. E., Wojtys E. M., Huston L. J. Pre-operative sizing of meniscal
replacements, Presented at the 12th annual meeting of the Arthroscopy
Association of North America. Palm Desert, CA, April 1, 1993
[18] Kennedy S., Shaffer B, Yao L. Preoperative planning in meniscal allograft
reconstruction. Presented at the 24th annual meeting of the American
Orthopedic Society for Sports Medicine. Orlanda, FL, July 12, 1998.
[19] Kang R. W.,Lattermann C.,Cole B. J. Allograft Meniscus Transplantation
Background, Indications, Techniques, and Outcomes. The J. Knee Surg.
2006; 19:220-230.

The multiplication factor for anteroposterior length and width
of the menisci come to be 0.9 for medial and 0.8 for lateral meniscus.
This cadaveric study is useful in such a way that actual dimensions
of menisci are calculated instead of radiological one.
Being a cadaveric study, it approximates the living values but do
not give the actual living values. Thus there is a scope of further
research by doing CT and MRI of the knee joints and calculating the
dimensions of menisci and thus correlating those with the living
will give actual parameters for allografts to be transplanted in
recipient knee.
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