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Abstract
Purpose of Review  To provide an overview of the recent scientific literature about ramp lesions of the medial meniscus and to 
summarise the current evidence on their prevalence, classification, biomechanics, surgical techniques and clinical outcomes.
Recent Findings  Ramp lesions may be present in more than 1 patient undergoing ACL reconstruction out of 5 and almost 
half of the medial meniscal tears observed in this population. Due to the risk of persistent anterior and rotational laxity after 
ACL reconstruction, their repair has been advocated. There is no general agreement to date on whether and when ramp 
lesions should be treated surgically. Comparative studies have failed to show that the repair of stable lesions was superior in 
comparison to nonoperative approaches. A lower failure rate and secondary meniscectomy has been reported with a suture 
hook repair through the posteromedial portal in comparison with an all-inside technique. Furthermore, reconstructions of 
the anterolateral complex in association with ACL reconstruction may have a protective effect on ramp repair.
Summary  Ramp lesions of the medial meniscus in ACL-injured knees cannot be neglected anymore. Given their novelty, 
their clinical impact has not been fully assessed yet, but the evidence is growing that they need to be systematically identified 
and eventually repaired, for which they require advanced surgical knowledge. There is, to date, no consensus on whether and 
when ramp lesions should be treated surgically. Their subtypes, size and stability may influence the decision-making process.
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Introduction

Ramp lesions were first described in 1983 by Hamberg et al. 
[1] as “a peripheral vertical rupture in the posterior horn of 
the medial or lateral meniscus with an intact body”. The 
tear was initially identified through the Gillquist view with 
a 30- or 70-degree arthroscope, and repair was achieved by 
a mini-arthrotomy behind the posterior oblique ligament. In 
1984, Lemaire et al. [2] described a similar entity: a poste-
rior meniscocapsular tear of the medial compartment of the 
knee associated with an anterior cruciate ligament (ACL) 
rupture. These tears were then poorly investigated by the 
orthopaedic community until Ahn et al. [3, 4] brought the 
lesion back into the spotlight 20 years later, bringing new 
perspectives to the treatment of ACL injuries. Most of the 
scientific literature about ramp lesions of the medial menis-
cus thus concentrates over the last 5 years. In the context 
of this recent and rapid development, the purpose of this 
review is to summarise current knowledge on the prevalence, 
classification, biomechanics, surgical techniques and clinical 
outcomes of ramp lesions.
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How Common are Ramp Lesions?

To properly interpret the existing literature on ramp lesions, 
it is important to consider the discrepancies in their defini-
tion and in their diagnostic approach as well as the year of 
publication of the respective study. Several terminologies 
have been used to describe these lesions such as menis-
cosynovial lesions, meniscocapsular separations, hidden 
lesions and ramp lesions. The authors recommend to use 
exclusively the term “ramp lesion” with the following defi-
nition: a traumatic tissue disruption between the posterior 
horn of the medial meniscus and its meniscoligamentous 
and capsular junction located in the so-called red-red zone 
according to zone 0 of the Warren classification [5].

With increasing knowledge and recognition of ramp 
lesions amongst orthopaedic surgeons over the last decade 
[6], the reported prevalence of these injuries in association 
with ACL injuries has significantly increased from 9% in 
2010 [7] to an overall pooled prevalence of 21.9% (range: 
9.0–41.7%) [8••]. The highest prevalence was reported by 
the most recent studies. To date, ramp lesions have thus to 
be recognised as a significant part of all medial meniscus 
tears in ACL-injured patients, representing up to 55% of 
them [9••, 10].

The observed prevalence may vary according to various 
patient and injury factors. For example, there is a moderate-
to-strong evidence that ramp lesions are more likely to be 
observed in males, in patients under 30 years, presenting 
with complete ACL tears and in the presence of a concomi-
tant lateral meniscal tear [8••]. The evidence that chronicity 
of the ACL injury (time from injury to surgery > 24 months) 
influences the rate of ramp lesions is lower [8••]. The defini-
tion of chronicity, however, varies between studies prevent-
ing from a proper comparison of results. Finally, several 
studies also mentioned that ramp lesions were also more 
likely to be observed in contact injuries [10–12] and in revi-
sion ACL reconstructions [12–14].

When assessed with magnetic resonance imaging 
(MRI), the highest reported prevalence of ramp lesions 
reached 42% [12] and 39.5% [15]. MRI sensitivity to detect 
ramp lesions varies from 48 to 86% and its specificity from 
79 to 99% [16] with a pooled sensitivity of 65–71% and 
a pooled specificity of 92–94%, according to two recent 
systematic reviews [17, 18]. MRI currently remains less 
accurate to detect ramp lesions than to detect meniscal 
tears in general [19]. Their prevalence, as reported with 
this method, may thus be underestimated. To overcome 
these limitations, future studies may focus on better stand-
ardising influencing MRI factors such as magnet strength, 
knee position, MRI interpreter and diagnostic criteria [17].

Although less accurate than arthroscopy to diag-
nose ramp lesions, MRI can add important indirect 

information on the risk of a patient to present a ramp 
lesion. The medial meniscal slope has indeed recently 
been suggested as a risk factor for ramp lesions in knees 
with ACL injury [20]. Furthermore, posteromedial tibial 
plateau edema has been reported to be associated with 
ramp lesions [8••, 21, 22].

Little is known about the pathogenesis of ramp lesions. 
One of the current main hypotheses is related to the fact that 
a disruption of the meniscotibial attachment at the posterior 
horn of the medial meniscus may occur at the moment of 
injury, when the medial femoral condyle subluxes posteri-
orly over the posterior border of the medial tibial plateau. 
This mechanism is comparable to Bankart lesions of the 
glenohumeral joint. By superimposing the bone bruise areas 
on the femur and the tibia on MRI to obtain a precise repro-
duction of the femoral position in relation to the tibia at the 
time of injury, some authors identified an anteroposterior 
displacement of up to 25 mm occurring at the time of the 
injury [23]. This significant displacement makes the disrup-
tion of the meniscotibial attachment and the occurrence of 
ramp lesions plausible.

To date, arthroscopic examination remains the diagnos-
tic “gold standard” [8••]. Sonnery-Cottet et al. [24] have 
proposed a systematic arthroscopic exploration of the knee 
joint using a 30° scope. Under arthroscopy, ramp lesions 
can be suspected by anterior probing of the posterior horn of 
the medial meniscus which can reveal increased mobility of 
the medial meniscus [24]. Those lesions are underestimated 
through the standard anterolateral arthroscopic portal as they 
can be hidden under a membrane-like tissue which requires 
a minimal posteromedial debridement to discover the lesion 
[24]. The trans-condylar notch visualisation can be improved 
either by moving the foot in internal rotation or with a 70° 
arthroscope [16, 25]. Some lesions can only be visualised 
by the posteromedial approach [26] so that the additional 
posteromedial portal remains essential to allow a complete 
visualisation of the ramp as well as a full identification of the 
medio-lateral extension of the lesion. An additional direct 
posteromedial portal view does also allow for a dynamic sta-
bility testing of the ramp through several flexion-extension 
movements [26]. If possible, the posteromedial portal should 
be performed with trans-illumination to avoid iatrogenic 
injuries to the saphenous vein and nerve. This is currently 
the only way to ensure the identification of all ramp lesions, 
both in adult [16] and paediatric populations [27].

The Different Types of Ramp Lesions

Ramp lesions are as tears at the posterior meniscocap-
sular junction and/or tears of the posterior meniscotib-
ial ligament [28] (Fig. 1). The posterior meniscocapsu-
lar junction of the medial meniscus is composed of the 
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meniscocapsular ligament superiorly and the meniscotibial 
ligament inferiorly, both of which attach to the periphery 
of the posterior horn of the medial meniscus. Ramp lesions 
occur in the posterior aspect of the red-red zone of the 
medial meniscus, where the meniscocapsular and menis-
cotibial attachment merge into the posterior horn [28].

The first classification was described in 2016 by Thau-
nat et al. [29] and distinguishes 5 different types of ramp 
lesions (Fig. 2). Types 1 and 2 are stable lesions at probing 
of the posterior horn of the medial meniscus. The former 
corresponds to a lesion posterior to the meniscal attach-
ment of the meniscotibial ligament. The latter is a partial 
superior lesion anterior to the meniscal attachment of the 
meniscotibial ligament that can only be diagnosed by a 
trans-notch approach. Type 3 is a partial inferior lesion, 
which cannot be identified with a trans-notch approach. 
It has low stability at probing. Types 4 and 5 are highly 
unstable at probing: type 4 being a complete lesion in front 
of the meniscal attachment of the meniscotibial ligament 
and type 5 is a double lesion with an associated menis-
cotibial ligament disruption. Out of 2156 primary or revi-
sion ACL reconstructions with 334 ramp lesions (15.5%), 
Thaunat et al. could further show that the subtypes of ramp 

lesions were distributed as follows: type 1, 47.9%; type 2, 
4.8%; type 3, 11.4%; type 4, 28.7%; type 5, 7.2% [30••].

This classification does neither consider the length of the 
lesion nor the stability of the capsuloligamentous complex 
during knee motion. Seil et al. [31] thus proposed an updated 
classification independent from the lesion being in the red-
red zone or not. It includes the medio-lateral extension of the 
lesion as well as its stability. As such, complete lesions extend 
along the entire ramp and partial lesions are located either 
centrally or medially. In stable lesions, the capsuloligamentous 
complex adheres firmly to the posterior wall of the meniscus 
and does not move during movements of flexion and extension. 
Theoretically, these lesions have the potential to heal without 
surgical treatment. In unstable lesions, the capsuloligamen-
tous complex is not adherent to the meniscus and may show 
a dehiscence or gap between the posterior wall of the medial 
meniscus and the capsuloligamentous complex of the ramp 
during knee flexion or extension movements.

Greif et al. [32••] modified Thaunat’s et al. [29] classifi-
cation in MRI by detailing the lesion in the meniscocapsular 
complex according to the latest descriptions of DePhillipo’s 
cadaveric study [33] (Fig. 3). Cristiani et al. [15] recently 
reported the prevalence of each subtype of lesions in a retro-
spective study including 100 patients with ramp lesions out 
of 253 patients included: type 1: 13%; type 2: 4%; type 3A: 
7%; type 3B: 7%; type 4A: 20%; type 4B: 43%; type 5: 6%. 
To date, the generalisation of results on MRI must, however, 
be done with caution as the method appears to have only 
moderate agreement with arthroscopic findings [34].

Biomechanics

Several cadaver studies showed that ACL-associated 
ramp lesions lead to an increased anterior tibial trans-
lation, as well as in internal and external rotation of 

Fig. 1   Magnetic resonance imaging (MRI) of a ramp lesion of the 
medial meniscus. Sagittal slice MRI of a typical sign of a ramp lesion 
in an ACL-deficient knee. In this right knee, a hyper T2-weighted 
signal can be observed at the meniscocapsular junction of the medial 
meniscus posterior horn. Abbreviations: MFC: medial femoral con-
dyle; MTP: medial tibial plateau; ACL: anterior cruciate ligament; 
MCJ, meniscocapsular junction; MM: medial meniscus

Fig. 2   Arthroscopic classification of ramp lesions according to Thau-
nat et al. [29]. Five different types of ramp lesions are distinguished 
during arthroscopy: type 1: meniscocapsular lesions; type 2: partial 
superior lesions; type 3: partial inferior or hidden lesions; type 4: 
complete tears in the red-red zone; type 5: double tears. Abbrevia-
tions: MFC: medial femoral condyle; MTP: medial tibial plateau
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the knee compared to ACL deficiency alone [35–37]. 
These findings confirm that the posterior horn of 
the medial meniscus acts as a secondary restraint to 
anterior tibial translation and rotation in the ACL-
deficient knee.

The biomechanical impact of ramp lesions was con-
firmed in clinical studies. Mouton et al. [38•] demon-
strated in a series of 275 patients including 58 (21%) 
ramp lesions that patients with an isolated ramp lesion 
were more likely to have a grade III pivot shift com-
pared to patients with isolated ACL injury and no ramp 
lesion. Thaunat et al. could further show a higher side-
to-side laxity as well as a higher degree of pivot shift 
in complete lesions (subtypes 1, 4, 5) compared to 
partial lesions (subtypes 2 and 3) [30••]. Leaving ramp 
lesions unrepaired in the context of an ACL-deficient 
knee may therefore lead to persistent laxity after ACL 
reconstruction.

Surgical Techniques

There is no agreement on whether and when ramp lesions 
should be treated surgically [39]. The tear size may affect 
the stability of these lesions, and it has been suggested 
that small and stable tears may be managed with debride-
ment alone [40]. Lesions localised in the red-red zone 
may have the potential to heal without surgical treatment 
unless the blood supply to the periphery of the meniscus 
is interrupted, preventing proper natural healing of the 
lesion [4].

Meniscal ramp lesions can be repaired using an all-
inside technique or a posteromedial portal approach. In 
all-inside techniques [41, 42], the device is advanced to the 
ramp lesion through the anteromedial portal. With a trans-
condylar notch view, the first implant is inserted under the 
meniscus and obliquely into the joint capsule. The second 
implant is inserted into the peripheral edge of the menis-
cus. The pre-tied self-sliding knot is tensioned to achieve 
secure fixation.

The most frequent technique to repair ramp lesions 
is a direct suture repair by using a curved hook with a 
curvature between 25° [24] and 90° [43••], depend-
ing on the used approach. If a single posteromedial 
approach with a trans-condylar notch arthroscopic 
view is used (Fig. 4), the tear is debrided with a motor-
ised cutter through the posteromedial portal. Then the 
suture hook is passed through the meniscal peripheral 
rim tissue from superior to inferior and to the poste-
rior horn of the meniscus from inferior to superior. The 
suture is advanced and retrieved with a grasper, and a 
knot is tied with an arthroscopic pusher. Sutures are 
placed every 5 mm along the length of the tear. Usu-
ally, we recommend a strong monofilament absorbable 
suture (e.g. PDS 1). If a double posteromedial (PM) 
approach is used (Fig. 5), the posteromedial viewing 
portal is placed proximal and posterior to the knee 

Fig. 3   Magnetic resonance imaging (MRI) classification of ramp 
lesions according to Greif et al. [32••]. Five different types of ramp 
lesions are distinguished on MRI: type 1: meniscocapsular ligament 
tear; type 2: partial superior peripheral meniscal horn tear; type 3A: 
partial inferior peripheral posterior horn meniscal tear; type 3B: 
meniscotibial ligament tear; type 4A: complete peripheral posterior 
horn meniscal tear; type 4B: complete meniscojunction tear; type 5: 
peripheral posterior horn meniscal double tear. Abbreviations: MFC: 
medial femoral condyle; MTP: medial tibial plateau

Fig. 4   All-inside suture hook through a posteromedial approach with 
a trans-condylar notch arthroscopic control. Superior (A) and poste-
rior (B) views of an anatomical section of the upper end of the tibia. 
Illustration of how the arthroscope is situated through the notch, 

between the posterior cruciate ligament and the medial femoral con-
dyle. The suture hook is inserted through a posteromedial approach. 
Abbreviations: MM: medial meniscus; LM: lateral meniscus; PCL: 
posterior cruciate ligament; ACL: anterior cruciate ligament
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joint and the working portal more distal and anterior. 
For proper portal placement, the use of an orientation 
needle is strongly recommended while the arthroscope 
helps visualising the posteromedial capsular structures 
through an intercondylar notch view. The use of a can-
nula is generally not required. A double PM approach 
provides a full visualisation of the ramp, reaching from 
its medial attachment at the medial collateral ligament 
to the centre of the knee (Fig. 6). This direct view does 
also allow to get additional information on the stabil-
ity of the ramp lesion through flexion-extension move-
ments as well as the tension of the posteromedial cap-
sule [43••] (Fig. 7).

Outcomes

As clinical research on the impact of ramp lesions is rela-
tively new, there is a relative paucity of evidence regarding 
outcome studies on the clinical impact of ramp lesions and 
their treatment. A recent systematic review found that only 
7 to 11 studies reported the outcome of ramp lesions [16, 18, 
39, 44, 45]. Current studies mainly consist of case series or 
studies with a poor level of evidence, with a lack of homo-
geneity between them. Likewise, postoperative follow-up 
periods were highly variable, reaching from 6 to 47 months.

Few authors left the ramp lesions unrepaired or treated 
them with debridement or trephination only. Albayrak 

Fig. 5   All-inside suture hook through a 2-portal posteromedial 
approach. Superior (A) and posterior (B) views of an anatomical 
section of the upper end of the tibia. Placement of the arthroscope 
through a first posteromedial portal and the suture hook through a 

second posteromedial approach. Abbreviations: MM: medial menis-
cus; LM: lateral meniscus; PCL: posterior cruciate ligament; ACL: 
anterior cruciate ligament

Fig. 6   All-inside suture hook through a 2-portal posteromedial 
approach – arthroscopic views. This is a right knee at 90° knee flex-
ion. (A) The entry of the posteromedial viewing portal is identified 
through a trans-notch articular view with the help of a needle and 
trans-illumination to protect from saphenous vessel injury. (B) Direct 
visualisation of the posteromedial corner and a ramp lesion. The cam-
era is in the posteromedial viewing portal. (C) The lesion is debrided 

with a shaver through the second posteromedial portal located 
approximately 3 to 4 cm posteriorly and distally to the viewing por-
tal. (D). Suture of a ramp lesion with a 90° curved hook and a PDS 
1 wire. (E) After suture retrieval, a sliding knot is made using a knot 
pusher. (F) After section of the suture, the knot can be visualised. 
Abbreviations: PMC: posteromedial capsule; MM: medial meniscus; 
MFC: Medial femoral condyle; MCJ: meniscocapsular junction
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et al. [46] compared 33 ACL-injured patients with a sta-
ble ramp lesion left untreated and 33 ACL-injured patients 
without associated ramp lesions. At a minimum 3-year 
follow-up, there were no differences in Lachman, pivot-
shift test, Lysholm score, IKDC score and complication 
rate. The only difference was a longer time to return to 
sport for the patients with a meniscal ramp lesion. Some 
authors advocated that the repair of stable lesions should 
be foreseen in athletes [44]. Yang et al. [47] compared the 
debridement (n = 31) to anterior all-inside suture using a 
hybrid repair device (n = 37) in ramp lesions which were 
inferior to 2 cm. They showed a postoperative improve-
ment in both groups for the Lysholm and the IKDC scores 
but no significant difference between the two groups at 
24 months. This is in agreement with Liu et al. [40] who 
compared in a randomised controlled trial abrasion and 
trephination (n = 33) to the all-inside suture hook repair 
(n = 40) in ramp lesions which were inferior to 1.5 cm. 
No significant differences could be found between groups 
in terms of subjective IKDC and Lysholm scores, clinical 
laxity, nor for the MRI healing status of ramp lesion. The 
later finding differed with the study by Hatayama et al. 
[48] which compared the healing status of ramp lesions 
left untreated or repaired using an all-inside technique 
through the posteromedial portal and found significantly 
higher healing rates in the repaired group compared with 

the non-repaired group. To date, comparative studies have 
thus failed to show that the repair of stable ramp lesions is 
superior compared to conservative approaches.

It currently remains unsure whether ramp repair should 
be recommended in both stable and unstable ramp lesions. 
Thaunat et al. [49] examined 132 patients at a minimum 
follow-up of 24 months and differentiated between limited 
tears (n = 81) and extended tears (n = 51). The limited tears 
required posterior meniscal suture repair alone, and for 
the extended tears, reparation was completed with suture 
anchors or outside-in sutures. No significant difference could 
be found in terms of revision surgery between the limited 
and extended groups.

Regardless of the size of the tear or the type of repair, 
there is a general agreement that the outcome scores (i.e. 
subjective IKDC score, Lyshom and Tegner scores) show 
significant improvements after ACL reconstruction and ramp 
repair [44]. Two studies [50, 51•] have, however, suggested a 
lower failure rate and secondary meniscectomy with a suture 
hook repair through the posteromedial portal in comparison 
with an all-inside technique. Additional anterolateral liga-
ment (ALL) reconstruction had significantly better menis-
cal repair survivorship compared with all other subgroups 
[51•]. This is confirmed by a retrospective study [13] which 
reported an overall rate of secondary meniscectomies of 
10.8% at a mean follow-up of 45.6 months. Patients with 
ACL reconstruction combined with ALL reconstruction had 
a two-fold lower risk of subsequent medial meniscectomy 
than patients with ACL reconstruction alone. ALL recon-
struction may thus have a protective effect on ramp lesion 
repair or at least on the medial meniscus. However, in terms 
of knee laxity, it has been shown that repairing a meniscal 
lesion was more effective to decrease a high-grade pivot shift 
than performing a lateral extra-articular tenodesis [52]. The 
latter should thus not prevent from a thorough diagnosis and 
repair of all meniscal tears.

Conclusions

Ramp lesions of the medial meniscus may be present in 
more than 1 patient undergoing ACL reconstruction out of 5, 
representing up to half of all medial meniscal tears observed 
in this population. Biomechanical studies have shown that 
they increase knee laxity, but that their repair may restore 
laxity values. Their clinical impact is currently under inves-
tigation. Their diagnosis and management is difficult and 
requires advanced surgical skills. Given the novelty of their 
recognition as well as the remaining diversity in definitions, 
there is no consensus on whether and when they should be 
treated surgically. Many factors, such as their subtype, size, 
stability and repair technique, may indeed influence the 
decision-making process.

Fig. 7   Posteromedial view before and after repair of a ramp lesion 
and during flexion and extension. This is a right knee. The camera 
is in the posteromedial viewing portal. Before repair, the ramp lesion 
is observed at 90° (A) and 20° (B) knee flexion. A cleft between the 
posterior wall of the medial meniscus and the ramp tissue can be 
identified in both positions. After repair, posteromedial view at 90° 
(C) and 20°(D) knee flexion. The black star indicates adequate ten-
sioning of the posterior capsule by the repair (B and D). Abbrevia-
tions: MFC: medial femoral condyle; MM: medial meniscus; MCJ: 
meniscocapsular junction; PMC: posteromedial capsule
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