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 � Ramp lesion of the medial meniscus used to be completely 
disregarded in the past.

 � Ramp lesion has been now put under the spotlight by 
orthopaedic and sport medicine surgeons and requires 
attention.

 � It is closely associated with anterior cruciate ligament 
injury. Major risk factors include chronic laxity, lateral 
meniscal lesion, anterior cruciate ligament reconstruction 
revision, anterolateral ligament tear concomitant with 
anterior cruciate ligament injury, time from injury, pre-
operative side-to-side laxity > 6 mm, age < 30 years old, 
male sex, etc.

 � Radiologists attempt to create diagnostic criteria for ramp 
lesion using magnetic resonance imaging. However, 
the only definite method to diagnose ramp lesion is still 
arthroscopy. Various techniques exist, among which pos-
teromedial approach is the most highly recommended.

 � Various treatment options are available. The success 
rate of ramp repair is very high. Major complications are 
uncommon.
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Overview of ramp lesion of the medial 
meniscus
The medial meniscus is attached to the posterior tibial 
plateau and articular capsule, serving as the fundamen-
tal structure in knee joint kinematics.1 It has a multitude 
of functions such as shock absorption, joint lubrication, 
nutrient supply and stabilization alongside the anterior 
cruciate ligament (ACL).2,3 When the latter loses func-
tion, the former adopts its role of reducing anterior tibial 

translation, which eventually leads to overload and injury.4 
This disruption in menisco-capsular junction in patients 
with ACL injury significantly increases laxity.5 A lesion in 
the area stimulates articular cartilage degeneration of the 
medial compartment of the knee over the course of two 
years in ACL-deficient knees.6

The medial meniscal ramp lesion (MRL) is defined as 
a detachment between the posterior horn of the medial 
meniscus (PHMM) and the articular capsule, or a tear of 
the menisco-tibial ligament (MTL) (Fig. 1).7,8 This loca-
tion can be explained by the fact that between the menis-
cus and the capsule (or to be more precise, the capsular 
branch of the semimembranosus tendon that is inserted 
behind the PHMM) lies fragile adipose tissue. Moreover, 
excessive anterior tibial subluxation secondary to ACL rup-
ture stimulates semimembranosus tendon contraction, 
putting the posteromedial articular capsule under tension 
with the meniscus being trapped between the femur and 
the tibia. As a result of this, a tear of the MTL and/or the 
menisco-capsular ligament (MCL) occurs.9 According to 
different reports, MRL is the most or one of the most com-
mon types of lesion in ACL injury.10,11 Recent studies show 
contrasting difference in incidence of MRL in ACL injury, 
ranging from 9%[Keyhani, 2020 #6] to 42%.12,13 Notably, 
isolated MRL may exist even in the absence of obvious ACL 
rupture, possibly as a sequalae of ACL longitudinal splits or 
degeneration.14 MRL is also seen alongside root, horizon-
tal and other types of medial meniscal tears.15 However, 
the true incidence of MRL is unknown due to the high rate 
of mis or underdiagnosis resulting from low sensitivity of 
imaging modalities,16 poor intra-operative visualization 
and surgical skills.17 A rather low rate of successful diag-
nosis made by radiologists via magnetic resonance imag-
ing (MRI) is the main reason as to why MRI should not be 
used as a single tool for establishing diagnosis of MRL.18 
Various treatments of MRL exist, but the most definite and 
frequently applied is lesion repair.19
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Risk factors
A large multivariate analysis established the following risk 
factors. Presence of lateral meniscal lesion is the major risk 
factor of MRL (1.9), followed by ACL reconstruction (ACLR) 
revision (1.8). The risk of presenting with MLR is 1.6 times 
higher among individuals below 30 years old than in those 
over 30 years old. Males were found to be 1.5 times more 
likely to develop MLR than females (all p < 0.001). In addi-
tion, time from injury and pre-operative side-to-side laxity 
exceeding 6 mm were also found to be significantly asso-
ciated with MRL (p = 0.047 and p = 0.002, respectively). 
Finally, MRL was observed in almost every fourth patient 
(23.9%) with ACL injury.15 Furthermore, incidence of ramp 
lesions significantly increases in nearly complete or com-
plete anterolateral ligament (ALL) tears concomitant with 
ACL injuries (p = 0.043).20 A cross-sectional study identified 
delay in injury-to-surgery time of more than three months 
as a significant risk factor (p < 0.001) of increased inci-
dence of meniscal injury including ramp lesion.13 Other 
risk factors include bone contusion involving the posterior 
portion of the medial tibial plateau on MRI (p < 0.001), 
varus knee exceeding 3° (p = 0.038), steep medial tibial 
(p = 0.049) and meniscal slopes (p = 0.003). Contact knee 
injury (p = 0.03) and lateral meniscal tear (p = 0.02) were 
also found to be associated with MRL.21,22

Paediatric patients may be at increased risk of develop-
ing meniscal tears due to increased joint laxity.23 However, 
a study with level I evidence showed that the number of 
children and adolescents diagnosed with ramp lesion in 
ACL-deficient knee does not exceed that of adults, reach-
ing 23%.24

Pre-operative evaluation
Based on the affected structures, MRL can be divided into 
five types.25 Type 1 is a peripheral menisco-capsular tear, 
Type 2 is a partial lesion predominantly found in the supe-
rior portion, Type 3 is a partial inferior lesion that is also 
known as a hidden lesion, Type 4 is a complete longitudi-
nal vertical tear involving the red-red zone, and Type 5 is 
characterized by the presence of two tears (Fig. 2). Types 1 
and 2 are regarded as stable lesions, whereas Types 3 and 
4 are not, and stability of Type 5 was not originally men-
tioned. A new study sought to improve and expand the 
existing classification by including findings from studies 
done on cadaveric specimens and hospitalized patients.26 
Type 1 is characterized by peripherally located menisco-
capsular tear involving synovial sheath resulting in poste-
rior MCL detachment from the PHMM. Fluid-sensitive MRI 
may reveal vertical hyperintense signal extending to the 
superior margin of the articular surface. This is one of the 
most difficult types to register even arthroscopically due 
to extremely low mobility when advancing the probe. The 
probe mobility increases with the type number, but sur-
gical duration and difficulty may also be higher due to a 
larger injured area. Type 2 involves the superior portion of 
the PHMM tear with posterior MCL and PHMM still being 
connected. MRI scan demonstrates vertical hyperintense 
signal consistent with fluid signal reaching the superior 
margin of the red-red zone. Type 3 involves the inferior 
portion of the PHMM. Such a location makes these lesions 
‘hidden’, accounting for their rareness. It is suggested to 
be divided into two subtypes for the sake of better dem-
onstration of lesion location. Type 3A unites peripheral 

Fig. 1 Ramp lesion of the medial meniscus and its features.
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vertical tears of the inferior part of the PHMM with the 
MTL still connected to its part, but not to the medial 
meniscus. A linear vertical oblique hyperintense fluid-like 
signal can be observed on MRI. On the other hand, Type 
3B represents an MTL tear as it detaches from the PHMM. 
A typical finding on MRI is hyperintense T2 signal with 
ligament disruption. Definition of Type 4 is a longitudinal 
vertical tear situated in the red-red zone. Just like Type 3, it 
also received revision and was divided into two subtypes, 
which are Type 4A and Type 4B. The former is classified 
as a complete longitudinal vertical tear located in the red-
red zone without any damage in the MCL and MTL. The 
ligaments are attached solely to the PHMM, which is unat-
tached to the meniscus itself. MRI reveals a linear hyperin-
tense fluid-like signal on T2 between inferior and superior 
articular surfaces. Type 4B presents a complete junctional 
tear between both the MCL and MTL and the PHMM. MRI 
scan shows the same features as in Type 4A, but with the 
addition of ligament disruption. Finally, in Type 5, two 
tears with some distance between each other are located 
in the red-red zone. Both the MCL and MTL are spared, 
but they still lack stability as they are attached to a dis-
rupted PHMM. On MRI, it can be diagnosed by two linear 
hyperintense T2 fluid-like signals going parallel to each 
other below the menisco-capsular junction (Table 1).

MRI cannot solely be used for MRL diagnosis. It has 
proved to be rather challenging due to its diagnostic 
specifics and results in missing a tremendous number 
of patients that actually have MRL.27 Until now, MRI 
remains controversial because of fluctuating sensitiv-
ity and specificity among various studies.28–31 In spite of 
this fact, radiologists continuously make attempts to set 
criteria for diagnosing MRL with MRI scan and increase 
its performance.29 The most significant findings include 
peripheral irregularities and hyperintensity (posterior 
medial tibial plateau oedema) in adults,30,32 whereas MRI 

scan in children may show medial meniscus and capsular 
ligament tears in addition to the aforementioned findings 
(all p < 0.05).33 Moreover, in order to increase diagnos-
tic accuracy, a knee should be placed in flexed position 
whenever feasible.16 Incidence of MRL increases with the 
duration of ACL injury.11 One of the possible explanations 
may be that MRL is being diagnosed more on MRI scan 
when chronic ACL injury is present because the tissues are 
not as firmly attached, it becomes easier to differentiate 
between the structures and identify the abnormality.34

Although not usually applied in clinics, Finochietto 
sign35 can be positive in some patients with MRL.36 It is a 
highly specific sign of meniscal posterior longitudinal tear. 
It may appear useful in the diagnosis of MRL in the outpa-
tient department, but one must keep in mind that patients 
often complain of discomfort or pain during and after per-
forming the manoeuvre. Furthermore, a negative Finochi-
etto sign cannot confirm or rule out MRL, so the diagnosis 
still needs to be confirmed arthroscopically. Other tests 
used for diagnosis of meniscal injuries have not yet been 
studied in MRL patients.

Arthroscopy and repair
Only arthroscopy can diagnose or rule out MRL (Fig. 3). 
Untreated MRL leads to decrease in patient life quality, 
loss of function and inability to perform daily activities or 
sports in full. That is why prompt identification and treat-
ment are of utmost importance. As chronic ACL injury is 
most commonly associated with MRL, ACLR should be 
performed within three months of the time of onset to 
minimize the risk of developing MRL.37 A posteromedial 
portal with the knee being flexed to 90° allows complete 
reveal of certain types of MRL, its subsequent treatment 
and prevents damage to surrounding structures.38 Other 
methods to visualize the lesion are available including 

Fig. 2 Twenty-year-old female with anterior cruciate ligament (ACL) injury diagnosed two years ago. (A) T2 scan. (B) Fat-suppressed 
proton density-weighted imaging (FS-PDWI) scan. Linear hyperintense signal (arrowhead) reaching articular surface (arrow) is seen at 
the posterior horn of medial meniscus (curved arrow).
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posterolateral transeptal,39,40 transnotch view,41 etc. Prob-
ing and visualization of the inferior surface of the medial 
meniscus via anterior approach may reveal Type 3 MRL, 
whereas the transnotch or posteromedial view shows 
an intact posterior capsule. With the knee at 90° and via 
transnotch view, internal rotation of the leg may help 
finding Type 4 and 5 MRL. Nevertheless, posteromedial 
portal approach can never be ignored. It is required to 
nullify the possibility of any missed lesion and to success-
fully carry out the repair.42 The posteromedial portal tech-
nique should become a mandatory procedure in patients 
with ACL, both acute and chronic, because of its close 

association with MRL and high rate of diagnostic errors 
of the latter.43 A prospective consecutive single-surgeon 
study was conducted to compare the effectiveness of sev-
eral arthroscopic approaches in MRL diagnosis.44 A 70° 
arthroscope inserted into intercondylar space was able 
to diagnose 100% of ramp lesions (the results were re-
confirmed through posteromedial inspection). Anterior 
inspection and insertion of a 30° arthroscope had much 
lower detection rates of 38% and 48%, respectively. Alter-
natively, a 70° arthroscope can be inserted into intercon-
dylar space when a patient is at high risk of further tear or 
saphenous nerve injury.25,44 Nonetheless, a problem arises 

Table 1. Classification of ramp lesion of the medial meniscus

Type Definition Main features MRI findings Probe mobility Stability

Type 1 Peripheral tear of the MCL 
involving the synovium

Detachment of posterior MCL 
from the PHMM

Peripheral vertical tear at the MCL, 
hyperintense signal on T2 extending to 
superior portion of the PHMM

Very low Stable

Type 2 Partial superior peripheral 
tear of the PHMM

MCL is still attached to the 
PHMM

Linear vertical hyperintense signal on T2 
that reaches the superior margin of the 
articular surface of the PHMM

Low

Type 3A Partial inferior vertical 
peripheral tear of the 
PHMM with MTL still 
attached to part of the 
PHMM

Hidden lesion. Although 
undamaged, the MTL’s 
attachment to the medial 
meniscus is disrupted

Linear vertical oblique hyperintense signal 
on T2 that reaches the inferior margin of 
the articular surface of the PHMM

Moderate Unstable

Type 3B Tear of the MTL at the base Hidden lesion. Attachment 
between the MTL and PHMM 
is torn, so they are no longer 
connected. Meniscus does not 
present with any damage

Ligament breakage with hyperintense 
signal on T2 possibly accompanied by 
bone marrow oedema

Moderate-to-
high

Type 4A Full thickness longitudinal 
vertical tear of the red-red 
zone

MCL and MTL are attached to 
the part of PHMM unconnected 
to the rest of the meniscus

Hyperintense signal on T2 stretching from 
inferior to superior margins of the articular 
surface showing complete vertical tear

High

Type 4B Full thickness vertical tear 
involving the junction 
between the MTL with 
MCL and PHMM

Medial meniscus does not 
present with any damage

Linear hyperintense signal on T2 
stretching from inferior to superior 
margins of the articular surface 
accompanied by ligament breakage. 
Bone marrow oedema in the medial tibial 
plateau may be present

Type 5 Double red-red zone tear Unconnected two tears parallel 
to each other. The MCL and 
MTL remain attached to the 
PHMM, but the latter’s structure 
is disrupted

Two linear hyperintense signals on T2 
aligned in a parallel manner stretching 
from inferior to superior margins of the 
articular surface occupying the red-red 
zone and base of ligament attachment

Very high

Note. PHMM, posterior horn of the medial meniscus; MTL, menisco-tibial ligament; MCL, menisco-capsular ligament.

Fig. 3 Typical findings on arthroscopy (the patient is described in Fig. 2). (A) Posteromedial view. (B) Anterolateral approach. (C) 
Repair using FAST-FIX™.
Note. MFC, medial femoral condyle; M, meniscus; AC, articular capsule; MHG, medial head of gastrocnemius muscle; RL, ramp lesion.
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when the length of arthroscope is insufficient to confirm 
the presence of MRL. This is typical in patients with mas-
sive knees, large deposition of subcutaneous fat, etc. The 
only way to minimize the risk of diagnosis and treatment 
failure is careful pre-operative preparation with detailed 
plan and risk assessment. Using a longer arthroscope is 
essential in such patients, but unfortunately many hospi-
tals lack them as they are still not widely manufactured.

The repair is the most popularly used technique to 
treat MRL, largely owing to its high efficacy and safety.45,46 
When MRL is located, the tear is often chosen to be closed. 
An all-inside suture with hook device remains the most 
popular choice among surgeons. In case of MRL extend-
ing medially into the meniscus, a hybrid technique can be 
applied in order to enhance structural stability by adding 
outside-in, inside-out or all-inside repair.47 A new cadaveric 
study established that all-inside suture devices and other 
horizontal trajectory MRL repair techniques cannot ana-
tomically repair the MTL as they cannot capture the tibial 
stump. In order for the MTL to be anatomically repaired, 
techniques such as suture hook repair that allow captur-
ing both the meniscus and the MTL should be used.9

MRL repair failure after ACLR is remarkably lower in 
inside-out sutures (2%) than in all-inside (11%), which 
was recorded by another research group.48 However, an 
earlier comparative study with a higher level of evidence 
showed that there is no statistical difference in healing 
status between these two techniques following ACLR.49 
Some studies claim that small and stable MRL does not 
have to be sutured.50,51 These findings were supported by 
a recent randomized controlled trial that concluded that 
stable asymptomatic lesions do not require treatment at 
all.52 In this trial patients who received surgical treatment 
had no significant difference in outcome (healing status, 
knee stability, subjective score) compared with a con-
trol group receiving conservative treatment consisting of 
abrasion and trephination (p = 0.543). The vast majority of 
modern US surgeons tend to rely on extent and stability of 
the tear during assessment of the need for ramp repair.53

To conclude it all, patients who underwent MRL repair 
show significantly higher subjective scores, healing rates 
and significantly lower anterior laxity than those who did 
not.19 Thus, surgical treatment should be advocated in all 
unstable lesions.43

Post-operative period
Ramp repair regardless of technique used shows enor-
mous improvement in Lysholm Knee Score and subjec-
tive scores.54 One study evaluated implementation of the 
FAST-FIX™ technique (all-inside) in MRL repair.55 Arthros-
copy was performed post-operatively to evaluate treat-
ment efficacy in patients requiring removal of tibial staples 

or presenting symptoms. Forty out of 46 patients showed 
complete healing, and five healed only partially. The suc-
cess rate of 87% was consistent with results obtained in 
other research.45 A cadaveric study showed a failure rate 
as low as 1.25% after ramp repair with ULTRA FAST-FIX™, 
which was found to be lower than the failure rate in lesions 
repaired with FAST-FIX™ 360 (6.25%).56 Another report 
revealed a significantly improved Lachman and pivot-
shift scores in patients who underwent ACLR combined 
with MRL repair compared with patients who underwent 
ACLR alone (p < 0.05).48 According to a cohort study with 
two-year follow-up, there is no significant difference in 
outcome between two matched cohorts of patients that 
underwent ACLR with bone–patellar tendon–bone auto-
graft and inside-outside MRL repair and isolated ACLR. 
Notably, a more than two-fold reduction in the re-opera-
tion risk for failure of MRL repair was recorded in patients 
who received ACLR combined with ALL reconstruction 
and ramp repair than in those that had ACLR combined 
with MRL repair alone. Therefore, ALL reconstruction 
exhibits protective properties on MRL repair when under-
going ACLR.15 A laboratory study discovered that anterior 
translation was significantly reduced after MRL repair at 
90 N anterior load (p < 0.05).57

Risk of repair failure does not exceed 5%, but it increases 
in larger tears.46 Rather low failure rate may be a result of 
abundant vascularity found in the location of occurrence 
of MRL.9 Past history of ACLR is associated with a more 
than three-fold increased risk of re-operation for meniscal 
repair (p < 0.016), which may be a result of inadequate 
ACLR graft, but this hypothesis requires further confirma-
tion.58 Complications following ramp repair are rare and 
there are not many different types. Most common com-
plications include symptoms related to inflammatory pro-
cesses such as swelling, pain, nerve irritation, etc.45 More 
rarely seen complications are neurovascular damage from 
creating additional portals (e.g. posteromedial portal), 
post-operative haematoma, injury of articular surface 
and collateral ligaments.51,55 Complications occur in all 
types of sutures, though nerve-associated complications 
are more frequent in patients with inside-out suturing, 
whereas all-inside repair more often produces implant-
associated ones.59

There is no specific post-operative management for 
MRL repair. It was adopted from protocols applied in 
other types of surgeries. This has led to doctors advocat-
ing different post-operative management plans based on 
their experience, knowledge exchange with other ortho-
paedicians, etc. Generally, knee flexion past 90º is prohib-
ited for a minimum of two weeks. Non-weight-bearing 
or toe-touch weight-bearing is started immediately after 
surgery until approximately the second week, followed 
by partial weight-bearing for at least four weeks. Full 
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weight-bearing can be allowed at the 4–12th week post-
operatively. Patients are allowed to resume full range of 
motion six weeks after surgery and to perform any sort of 
strenuous activity (e.g. running, swimming) six months 
after surgery.47 However, as mentioned earlier, there still 
is no consensus as to post-operative care. For instance, 
many doctors allow full weight-bearing directly after sur-
gery and so on.

Conclusion
Long negligence of MRL created scarcity of information 
regarding this entity. The small amount of existing literature 
does not allow to make any sort of significant conclusion in 
terms of epidemiology, diagnostics, standard of care, etc. 
As the wheels of research into MRL have begun to turn and 
more orthopaedic and sports medicine doctors are becom-
ing aware of what it is, things are expected to change and 
more research is expected to be published in the near 
future. We are sincerely looking forward to reading more 
interesting reports on MRL and encouraging more doctors 
to turn their attention to this somewhat ‘novel’ topic.
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