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Abstract
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Medial meniscus ramp lesions have emerged as a critical but frequently overlooked contributor to knee
instability, particularly in the context of anterior cruciate ligament (ACL) injuries. Recent advances in
imaging and arthroscopic techniques have improved their detection and classification, enhancing our
understanding of their anatomical and functional significance. Evidence indicates that untreated ramp
lesions may perpetuate instability and alter knee biomechanics, underscoring the need for structured,
individualized treatment. Although multiple arthroscopic repair strategies have been proposed, the
optimal technique remains debated. The posterior portals approach offers superior visualization and
reliable repair, and has gained increasing adoption. This review synthesizes current insights into ramp
lesion pathophysiology, classification, diagnostic advances, and evolving management strategies,
emphasizing the importance of accurate identification and tailored intervention to optimize patient

outcomes.

Level of evidence: IV

Keywords: Anterior cruciate ligament (ACL) injury, Arthroscopic repair techniques, Knee instability, Medial meniscus
ramp lesion, Meniscal biomechanics, Posteromedial portal approach

Introduction
I he knee is one of the most complex and
biomechanically vulnerable joints in the body,
relying on multiple interdependent structures to
maintain stability and function! The meniscus and the
anterior cruciate ligament (ACL) are particularly
important, as they reduce articular stress and preserve
long-term joint integrity.2 The meniscus depends on the
ACL for stability, while the ACL prevents excessive anterior
translation of the tibia, controls rotational forces during
dynamic movement, and contributes proprioceptive
feedback essential for joint stabilizatior? Injury to the ACL
disrupts this delicate balance, significantly increasing the
risk of meniscal and cartilage damage, which may
accelerate degenerative changes. Consequently, surgicd
reconstruction is often recommeanded to restore stability
and reduce the likelihood of longterm joint degeneration#

|

Despite advancements in anterior cruciate ligament
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reconstruction (ACLR) techniques,failure rates remain
notable, ranging from 3.2% to 11.1% in the general
population and reaching 6.5% to 34% in higkrisk groups
such as young athlete&® Because isolated ACL injuries are
uncommon, overlooked concomitant injuries particularly
ligamentous, meniscal, or chondral lesiors represent a
major cause of graft failure Recent evidence highlights
injuries to the posterolateral corner (PLC) as amonghe
most frequently missed in the context of ACLR. Among
associated meniscal pathologies, medial meniscus ramp
tears (MMRTS) are especially challenging to diagnose and
are often underestimated in their clinical significance. This
review focuses on the roleof MMRTs in ACL reconstruction
outcomes, emphasizing the importance of accurate
detection and management.

MMRTSs represent a distinct subtype of meniscal injuries
involving the posterior horn of the medial meniscus at the
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meniscocapsular junction or within 3 mm of the peripheral
rim.8 These lesions are clinically important due to their
strong association with ACL injuries, as both structures are
subjected to similar biomechanical stresse%.The ramp
attachment, formed by the meniscocapsular and
meniscotibial ligaments (MTL), plays a critical role in
resisting anterior tibial translation and maintaining knee
stability.” Overlooked ramp lesions during primary ACL
reconstruction have been implicated in the development of
secondary buckethandle medial meniscus tears [Figure
1].10 Their frequent coexistence with ACL tears underscores
the need for precise identification and management to
preserve joint function and longterm stability. 28

The reported prevalence of MMRTs in ACinjured
patients varies widely, ranging from 9.3% to 78%,
thereby underscoring the diagnostic challenges
associated with these lesion$!-16 Although advances in
imaging modalities such as magnetic resonance imaging
(MRI) and improvements in arthroscopic visualization
have increased recognition, both techniques remain
limited in sensitivity and specificity for detecting ramp

lesions17.18 Anatomically, the posterior meniscocapsular

OVERVIEW OF RAMP TEAR
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visualized on MRI when the knee is in full extension,
predisposing these tears to underdiagnosi&?
Preoperative assessment of ramp attachment integrity is
essential for surgical planning; however, current imaging
protocols frequently fail to provide a reliable evaluation,
resulting in many lesions being identified only during
intraoperative exploration.19-21

Given the complex anatomy of the medial meniscus
ramp attachment and its critical biomechanical role in
knee stability, timely diagnosis, monibring of healing,
and appropriate repair are essentiak?223 Despite
advances in our understanding of ramp tear anatomy and
biomechanics, significant gaps persist in establishing
reliable diagnostic methods, standardized treatment
strategies, and evidencévased rehabilitation
protocols.112425 The objective of this review is to
consolidate current knowledge on medial meniscus ramp
tears and provide clinicians with practical insights to
optimize diagnosis, management, and patig outcomes
in this challenging pathology.

Figure 1. (a) Right knee, anterolateral portal view. (b) Post
red circle: meniscofemoral ligament. BHMM: Bucket -handle medial meniscus tear; MM: Medial meniscus; PC: Posterior capsule; MFC: Medial
femoral condyle

Main body
Anatomy of the Medial
Structures

A comprehensive understanding of the quantitative
anatomy of the medial meniscus (MM) and its stabilizing
structures is essential forcharacterizing ramp lesions® The
MM contributes to joint stability, shock absorption, and load
distribution within the knee, functions that are reinforced by
several ligamentous attachments® The posterior horn of
the medial meniscus (PHMM) is a principal loatbearing
structure, measuring approximately 20.2 mm in length. Its
width varies, measuing 11712.6 mm posteriorly and
tapering to about 7.6 mm at the anterior horn. The PHMM is
firmly anchored to the posterior capsule through the
meniscocapsular ligamen{MTL) and to the tibial plateau via
the MTL, providing stability and limiting excessive
displacement?7-29

Among the key stabilizing structures of the ramp region is
the ramp ligament, also referred to as the meniscocapsular

Meniscus and Supporting
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ligament. This ligament is composed of two distinct

-septal view. Arrow: Ramp meniscosynovial tear;

portions: (1) a superior portion, which anchors the posterio
horn of the medial meniscus (PHMM) to the posterior
capsule on the femoral side, and (2) an inferior portion,
which connects the PHMM to the tibial plateau, thereby
restricting excessive posterior horn mobility [Figure 2]8

The meniscotibial ligament (MTL) originates from the
inferior margin of the posterior horn of the medial meniscus
(PHMM) and inserts approximately 6 mm below the
articular cartilage of the tibial plateau, with its attachment
located 710 mm distal to the articular surface. The
meniscofemoral ligament (MFL), regrded as a secondary
stabilizer, also contributes to posterior meniscal stability,
although its precise anatomical relationships remain a
subject of debate. Some investigators describe the
meniscocapsular ligament as attaching the posterior medial
capsule to the superior edge of the PHMR whereas others
report an absence of direct connections in this regioft.
Despite these anatomical variations, the MTL, MFL, and
related capsular structures act synergistically to reinforce
medial meniscus stability and limit excessive tibial
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translation.

Two additional stabilizing components related to the
posterior horn of the medial meniscus (PHMM) are the
semimembranosus (SM) tendon and the posterior oblique
ligament (POL). The SM tendon provides dynamic
stabilization, particularly during knee flexion and rotational
movements. Approxmately 34% of the PHMM length from
the root is connected to the SM tendon, a region referred to
AO OEA OAI OTAO DI ETO6 AU
attaches through two distinct portions: the anterior arm and
the direct arm [Figure 3]. The anterior armpresent in 86%
of individuals, forms a fascial connection to the posterior
inferior margin of the PHMM, with an average length of 9.2
mm. In addition, the capsular branch of the
semimembranosus (CBSM) inserts into the PHMM, further

- Meniscofemoral ligament
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enhancing its stability. Recent anatomical studies have also
described an intermediary adipose tissue layer positioned
posterior to the PHMM, anterior to the CBSM, inferior to the
meniscocapsular ligament, and superior to the meniscotibial
ligament (MTL). This layer may play aale in the structural
reinforcement and injury mechanisms of ramp lesions.
Furthermore, histological analyses have demonstrated that
the meniscocapsular and meniscotibial attachments are well
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ramp lesions are adequately treated. From a clinical
perspective, some authors suggest that in carefully selected
patients, stable, nordisplaced ramp lesions associated with
ACL rupture may not always require surgical repair, given
their intrinsic vascularity and healing capacity?.8.28.32.33

Figure 2. Anatomy of the posterior horn of the medial meniscus (PHMM). (Reproduced with permission from Keyhani et al., Journ al of

Experimental Orthopaedics). &

Figure 3. (a) Corner point anatomy (reproduced with permission from Keyhani et al., Journal of Experimental Orthopaedics

posterolateral trans -septal view. The probe indicates the corner point.
Posterior capsule; MM: Medial menisc us; MFC: Medial femoral condyle

68); (b) Right knee,

Red circle:Meniscofemoral ligament -Blue arrow:Medial tibial plateau . PC:



