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Objectives To perform a systematic review of the literature on the anatomy of the
medial meniscotibial ligaments (MTLs), and to present the most accepted findings, as
well as the evolution of the anatomical knowledge on this structure.

Materials and Methods An electronic search was conducted in the MEDLINE/PubMed,
Google Scholar, EMBASE and Cochrane library databases with no date restrictions. The
following index terms were used in the search: anatomy AND meniscotibial AND ligament
AND medial. The review was performed according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) statement. We included anatomical
studies of the knee were included, such as cadaver dissections, histological and/or
biological investigations, and/or imaging of the medial MTL anatomy.

Results Eight articles that met the inclusion criteria were selected. The first article was
published in 1984 and the last, in 2020. The total sample in the 8 articles was of 96 patients.
Most studies are purely descriptive in terms of the macroscopic morphological and
microscopic histological findings. Two studies evaluated the biomechanical aspects of the
MTL, and one, the anatomical correlation with the magnetic resonance imaging examination.
Conclusion The main function of the medial MTL, a ligament that originates in the tibia
andisinserted in the lower meniscus, is to stabilize and maintain the meniscus in its position
on the tibial plateau. However, there is a limited amount of information regarding medial
MTLs, primarily in terms of anatomy, especially vascularization and innervation.
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Anatomy of the Medial Meniscotibial Ligament of the Knee Alencar Neto et al.

Objetivos Fazer uma revisao sistematica da literatura sobre a anatomia dos ligamentos
meniscotibiais (LMTs) mediais, e apresentar os achados mais aceitos e a evolucdo das
informacodes anatémicas sobre essa estrutura.

Materiais e Métodos A busca eletronica foi realizada nos bancos de dados
MEDLINE/PubMed, Google Scholar, EMBASE e Cochrane, sem restricdes de data. Os
seguintes termos de indexacao foram utilizados: anatomy AND meniscotibial AND
ligament AND medial. A revisao sequiu as recomendacgoes da declaracao de Principais
Itens para Relatar Revisdes Sistematicas e Metanalises (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses, PRISMA, em inglés). Foram incluidos estudos
anatomicos do joelho, como disseccoes de cadaveres, investigacdes histoldgicas e/ou
bioldgicas, e/ou imagens da anatomia do LMT medial.

Resultados Oito artigos atenderam aos critérios de inclusdo e foram selecionados. O
primeiro foi publicado em 1984, e o Gltimo, em 2020. A amostra total nos 8 artigos foi
de 96 pacientes. A maioria dos estudos é puramente descritiva em relacdo aos achados
morfolégicos macroscépicos e histoldgicos microscopicos. Dois estudos avaliaram os
aspectos biomecanicos do LMT, e um analisou a correlagdo anatémica com o exame de
ressondncia magnética.

Conclusao A principal funcao do LMT medial, ligamento que se origina na tibia e se
insere no menisco inferior, é estabilizar e manter a posicdo do menisco no plato tibial.
No entanto, ha poucas informagoes sobre LMTs mediais, principalmente em termos de

= anatomia

Introduction

The meniscotibial ligaments (MTLs) were examined by ana-
tomical dissection in 1914" and re-evaluated arthrographi-
cally in 1984.2 The MTLs (~Fig. 1), a fibrous band that
originates in the tibia and is inserted in the lower portion
of the menisci, stabilize and maintain the meniscus in its
position on the tibial plateau.>*

The medial MTLs show greater pullout strength compared
with their lateral counterparts, and their anterior portion is
more resistant than the posterior.> The anteromedial MTLs
exhibit a tensile strength of 396.6 N, supporting a maximum
elongation of 7.7 mm.°

In 2015, Peltier et al.3 identified the importance of MTLs to
knee stability, especially posteromedial rotational stability.
Injuries to the MTL are a common cause of knee pain in
middle-aged athletes.” In addition, MTLs display synergistic
action with the anterior cruciate ligament (ACL), mainly
regarding rotational stability, anterior translation, and inter-
nal and external rotations, which is clinically evidenced by
rotational testing during the physical examination.>

Thus, the present study aimed to perform a systematic
review of the literature on the anatomy of the medial MTLs,
displaying the most accepted findings, as well as the evolu-
tion of anatomical knowledge on this structure.

Materials and Methods

In August 2021, an electronic search was conducted indepen-
dently by 2 authors (APS and JBAN) on the MEDLINE/PubMed,

anatomia, vascularizacdo e inervacdo.

Google Scholar, EMBASE and Cochrane databases, with no date
restrictions. The following index terms were used: anatomy
AND meniscotibial AND ligament AND medial.

The review was performed according to the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) statement. Titles and abstracts were used to select
articles that met the research objective. Only original articles
that described anatomical aspects of the medial MTL liga-
ment in the titles or abstracts were selected.

The selected articles were read in their entirety and their
references were manually searched to find additional rele-
vant studies. Discrepancies in data extraction were resolved
through discussion between the authors.

The inclusion criteria were anatomical studies of the
entire knee, such as cadaver dissections, histological
and/or biological investigations, and/or anatomy imaging.
Studies containing only biochemical and/or intraoperative
data, as well as review articles without original data, were
excluded. Articles found more than once on different plat-
forms were excluded.

The following data were collected from the selected
studies: authors, date of publication, type of study, sample
size, presence of the ligament, and measures of length,
width, and thickness. The anatomical findings were submit-
ted to a descriptive analysis.

Results

A total of 350 articles were initially selected. Following the
application of the inclusion and exclusion criteria, eight
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Fig. 1 Medial meniscotibial ligament (MTL). Abbreviations: MFC,
medial femoral condyle; MTL, meniscotibial ligament; MTP, medial
tibial plateau; MM, medial meniscus; Tl, tibial insertion of the medial
MTL.

Table 1 Characteristics of selected articles

Alencar Neto et al.

articles that described the anatomical aspects of the MTLs
(~Table 1)2748-12 were selected for full reading (~Fig. 2).

Year of Publication

Due to the scarcity of articles, there is a large time lag
between the publication of the first article, in 1984,2 and
the next, only in 2000.% In the ensuing years, MTLs began to
be described, mostly as part of larger studies on the medial
region of the knee. Only two articles'"'? describing the
anatomy of medial MTLs have been published in the last
five years.

Type of Study
With respect to the evaluation of MTL anatomy, the studies
analyzed exhibited significantly different objectives, with
some focusing only on anatomy,>*% 1 others comparing the
findings of imaging examinations - magnetic resonance
imaging (MRI) - with anatomical dissections,® and others
correlating with knee biomechanics.>'0

Nevertheless, they all conducted descriptive analysis of
the findings, but without explaining the presence or absence
of anatomical variations in the sample or performing statis-
tical analyses to correlate the findings described.

Sample of Studies

In the 8 studies analyzed, the total sample was of 96 patients.
One study evaluated 24 ligaments;'? 2 assessed 14;'"-12 3
investigated 10;%%2 1 analyzed 6;° and 1 evaluated 8.*

Authors Year N Type of study Finding
E-khoury et al.? 1984 10 Anatomical dissection in cadavers and Qualitative description of the medial
histological study meniscotibial ligament
De Maeseneer et al.’ 2000 6 Comparative study of magnetic reso- Qualitative description of the medial
nance imaging scans and cadaver meniscotibial ligament
dissection
La Prade et al.* 2007 8 Cadaver dissection evaluating medial Qualitative description of the medial
knee anatomy meniscotibial ligament
Griffith et al.’? 2009 24 Anatomical dissection in cadavers evalu- Qualitative description of the medial
ating the individual biomechanical cor- meniscotibial ligament
relation of the medial structures of the
knee
Liu et al.8 2010 10 Cadaver dissection evaluating medial Qualitative description of the medial
knee anatomy meniscotibial ligament and morphological
characteristics
Peltier et al.3 2015 10 Cadaver dissection evaluating the action Biomechanical description before and after
of the medial meniscotibial ligament on medial meniscotibial ligament injury
posteromedial rotational instability of
the knee
DePhillipo et al.M! 2019 14 Dissection in cadavers evaluating ana- Morphological description of the menisco-
tomical and histological aspects between tibial ligament, the meniscocapsular inser-
the posterior portion of the medial me- tion of the posterior portion of the medial
niscus and the medial meniscotibial meniscus, and its histological peculiarities
ligament
Cavaignac et al.12 2021 14 Dissection in cadavers evaluating the Qualitative description of the medial
relationship of the distal semimembra- meniscotibial ligament and morphological
nosus tendon and the medial meniscus and histological characteristics of its inser-
tion in the medial meniscus and distal
semimembranosus tendon
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350 Articles Found

[ PubMed/Medline: 58
. Google Scholar: 199
. EMBASE: 70

Articles found in other
sources n=0

Articles Excluded n=341

Reading of titles

A 4

9 Articles

 Duplicates

« Notrelated to meniscotibial
ligaments

Articles Excluded n=1

Reading of abstracts

4

» Notaddressing
anatomical aspects of the
meniscotibial ligaments

8 Articles

Fig. 2 Flowchart of the selection of articles.

Study Findings

Two studies only describe the macroscopic anatomical find-
ings (qualitative description of the medial MTL and morpho-
logical characteristics).*® In addition to the macroscopic
anatomy, three studies?'"'? performed histological analy-
ses of the samples. One study® compared the MRI findings
with post examination anatomical dissection in the same
samples. Finally, two studies®'? assessed biomechanical
aspects related to the medial structures of the knees, an-
atomically describing the structures involved.

Discussion

The number of articles on the research platforms regarding
the anatomical aspects of MTLs is limited - only 8 were found
over the past 40 years -, with most containing superficial
descriptions of their characteristics.

E-khoury et al. performed anatomical dissections of ten
cadaver knees and observed that the MTL is almost always

identifiable as a separate structure, but histologically its
fibers are mixed with those of the medial collateral ligament.

When La Prade et al.# studied the medial anatomy of the
knee through anatomical dissection of eight cadaver knees,
among other findings, they described the MTLs as structures
that were consistently shorter and thicker than the menis-
cofemoral ligaments, fixed only distally to the edge of the
articular cartilage of the medial tibial plateau. Liu et al.
studied ten samples, focusing on the medial collateral liga-
ment, and observed other structures during anatomical
dissection, with the medial MTL described as three times
shorter than the medial meniscofemoral ligament.

Some studies sought to correlate the anatomy found in
dissections with the findings of imaging studies. De Maese-
neer et al.? correlated MRI scans with anatomical dissection
performed on six cadaveric knees. With respect to the MTLs,
the authors® reported that the shorter meniscotibial exten-
sion originated from the inferior outer margin of the menis-
cus, fixing itself to the tibial cortex, inferiorly to the joint
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space, whereas in the MRI they were described only as low-
signal band-like structures located deep in the superficial
portion of the medial collateral ligament.

Griffith et al.'% studied 24 knees and evaluated the primary
and secondary medial structures involved in biomechanical
joint stability at different degrees of flexion.'® They identified
the presence of medial MTLs related to stability in external and
internal rotations in all the specimens, but without detailed
descriptions regarding ligament morphology.10

Corroborating these findings, Peltier et al.> demonstrated
the presence of MTLs and their role in the rotational stability
of the knee in their study with ten samples, and they
observed an increase in internal and external rotations
when the MTL injury is associated with ACL injury compared
with isolated ACL injuries.

More recently, DePhilipo et al.'' performed a study with 14
knees and observed the MTLs in all specimens running at an
oblique angle from the posterior tibia until their insertion
proximal to the posterior and inferior border of the medial
meniscus, with an average length of 14.0 mm. A histological
analysisrevealed that the MTLs were formed by type-I collagen
fibers arranged linearly. The authors'' also mention that the
insertion of the MTL in the posterior horn of the meniscus and
meniscus-capsular insertion are common, and that no histo-
logical differences were found between these two structures.

However, in their study of 14 knees, Cavaignac et al.'?
described the MTLs as tissue connecting the posteroinferior
edge of the posterior horn of the medial meniscus to the
tibial plateau, finding totally separate insertions for the two
structures, an attachment in the posteroinferior edge of the
meniscus (for the MTL) and another on the posterosuperior
edge (meniscus-capsular).

Finally, it is noted that there is a limited amount of
information regarding the medial MTLs, mainly with respect
to anatomy (especially vascularization and innervation), with
few studies referring to this structure and others providing
only brief descriptions. As such, more studies are needed, with
an emphasis on methodological quality and further refine-
ment in the description of findings, to provide enhanced
knowledge of MTL anatomy, which will in turn contribute to
the understanding of knee pathologies and their treatment.

The limitations of the present investigation were the small
number of articles, the lack of standardized anatomical
findings, and the wide range of methodologies used in the
articles found, which precluded comparison across studies.

1‘11

Conclusion

The medial MTL originates in the tibia and is inserted in the
inferior portion of the meniscus. Its main function is to
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stabilize and maintain the meniscus in its position on the
tibial plateau. However, there is a limited amount of infor-
mation regarding medial MTLs, mainly regarding anatomy,
especially vascularization and innervation.
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