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ABSTRACT

Ramp lesions are the most frequent intra-articular injuries associated with anterior cruciate ligament (ACL) ruptures and are
often missed during diagnosis. They occur at the meniscocapsular junction of the posterior horn of the medial meniscus and may
compromise knee stability. Magnetic resonance imaging (MRI) can identify ramp lesions but has limited sensitivity; therefore,
arthroscopy remains the diagnostic gold standard. Treatment options include conservative management for stable tears and surgical
repair for unstable or type IV-V lesions. Recent studies show no significant difference in long-term knee stability between repaired
and unrepaired lesions; however, repaired lesions demonstrate faster functional recovery. Repair is particularly advised for patients
in their productive years, especially athletes or individuals with high physical-activity demands requiring optimal knee stability.
Appropriate radiologic evaluation combined with structured postoperative rehabilitation improves clinical outcomes and reduces
recurrence. This review summarizes current evidence on the epidemiology, diagnosis, classification, and management strategies for
ramp lesions commonly found in association with ACL-related meniscal injuries.
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ABSTRAK

Lesi ramp merupakan lesi intraartikular yang paling sering ditemukan bersamaan dengan robekan anterior cruciate ligament (ACL)
dan sering terlewatkan saat diagnosis. Lesi ini berlokasi pada hubungan meniskokapsular bagian posterior tanduk medial meniskus
dan dapat menurunkan stabilitas lutut. Deteksi lesi ramp dapat dilakukan melalui magnetic resonance imaging (MRI) namun sering
kurang sensitif, sehingga artroskopi menjadi gold standard. Pilihan tata laksana meliputi pendekatan konservatif pada lesi stabil
dan perbaikan operatif pada lesi instabil atau tipe IV-V. Beberapa penelitian menunjukkan bahwa pemulihan fungsional tidak
berbeda signifikan antara lesi yang diperbaiki dan yang tidak, namun lesi yang direparasi menunjukkan waktu pemulihan lebih
cepat. Perbaikan disarankan pada pasien usia produktif, terutama atlet atau individu dengan aktivitas fisik tinggi yang memerlukan
stabilitas lutut optimal. Integrasi evaluasi radiologis dan pendekatan rehabilitasi yang tepat dapat meningkatkan hasil fungsional
dan menurunkan risiko cedera berulang. Artikel ini meninjau bukti terbaru mengenai diagnosis, klasifikasi, dan penatalaksanaan lesi
ramp pada robekan meniskus yang berhubungan dengan ACL. Alhoi Lesley Davidson, Peter Giarso. Tata Laksana Lesi Ramp pada
Lesi Meniscus Umum: Repair atau Konservatif.

Kata Kunci: Kestabilan lutut, meniskus, lesi ramp.
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INTRODUCTION

The meniscus is made up of two
fibrocartilaginous  structures that are
mostly composed of glycosaminoglycans
(about 1%), type | collagen (22%), and
water (65%—-75%).' Patients with ruptured
ACL frequently have meniscal lesions.?
Based on data from ACL registries,
meniscal lesions are associated with 47%

to 61% of ACL ruptures. The posterior
horn of the medial meniscus (MM) is
the most often occurring intra-articular
lesion linked to ACL ruptures. The type
of MM lesion, known as meniscosynovial
or meniscocapsular rips, may be difficult
to identify arthroscopically from the
anterior compartment® A particular
type of meniscal lesion associated with
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ACL rupture was first found by Strobel
in 1998 and is known as a ramp lesion of
the medial meniscus.* Hamberg originally
described ramp lesions as a peripheral
vertical rupture in the posterior horn of the
medial or lateral meniscus with an intact
body.® It was previously estimated that the
incidence of ramp lesions in knees lacking
an ACL was between 9.3% and 24%.° A
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study by Balazs, et al,. found that meniscal
ramp lesions were prevalent in 157 (42%)
of 372 patients with ACL injuries. Ramp
lesions are referred to as hidden lesions
because they are often missed during both
arthroscopic  examinations  performed
through regular portals and preoperative
magnetic  resonance imaging’® A
Segond fracture, posteromedial tibial
bone bruising, and pivot-shift-type bone
bruising have all been linked to ramp
lesions.? The meniscotibial ligament and
meniscocapsular junction are essential
to appropriate knee kinematics as they
let the medial meniscus itself serve as an
additional stabilizer against anterior tibial
translation, which can protect the ACL
from excessive load bearing. Ramp lesions,
however, often occur around the omentum
of ACL rupture because of this mechanistic
relationship. This is due to sudden anterior
tibial translation brought on by instability,
which can raise meniscocapsular joint
stress by more than 200%.°

DISCUSSION

Anatomy of Meniscus

The term “meniscus” is derived from
the Latin word “"meniskos,” which
means “crescent”” The meniscus is a
fibrocartilage structure located on the
lateral and medial aspects of the knee. The
meniscus facilitates articulation between
the concave femoral condyles and the
flat tibial plateau. About two-thirds of the
articular surface of the corresponding tibial
plateau is covered by the meniscus, which
has a roughly triangular cross-section. The
meniscus is secured to the tibial plateau’s
subchondral bone by the meniscal horns.
By transferring shear and tensile force from
soft tissue to bone, these ligamentous

structures minimize contact area. The
posterior horn connects to the tibia just
in advance of the area where the posterior
cruciate ligament (PCL) inserts. The lateral
meniscus is located just in front of the
intercondylar eminence, within the anterior
horn inserts on the tibia, and immediately
posterior and lateral to the ACL insertion.
The posterior horn attaches to the tibia
between the PCL and the medial meniscus
posterior horn insertion sites. The outer
rim of the meniscus, referred to as the red
zone, is thick and convex, while the inner
border, or white zone, is concave, thin, and
separated from the knee joint capsule.”

The posterior capsular junction of the
medial meniscus is made up of the
meniscotibial ligament in the inferior and
the meniscocapsular ligament in the
superior. Together with the posterior horn
of the medial meniscus, they buffer the
knee against anterior tibial translation and
posteromedial rotation. The peripheral
zone of the medial meniscus, also known
as the red-red area, is where ramp lesions
form and where the meniscocapsular
and meniscotibial structures join to the
posterior horn. Ramp lesions can occur
with traumatic acute ACL injury or in cases
of chronic ACL deficit in the knee, which
can speed up tibial translation.”

Epidemiology

The majority of ramp lesions were reported
in patients under 30 years. The incidence
was 1.6 times higher in those over 30
years; it was 15 times higher in males
than in females."*> ACL-associated ramp
lesions were equally common in children
and adolescents as they were in adults.'®
Approximately 28% patients receiving ACL

Table 1. Classification of ramp lesion and stability.”°™

repair have meniscal ramp lesions.” Kim, et
al., found that 95 (34.5%) of 275 patients
who underwent ACL reconstruction
suffered from ramp lesions® Ramp
lesions were also observed in patients
undergoing ACL revision surgery, patients
with concurrent lateral meniscus tears,
and patients with preoperative side-to-
side laxity greater than 6 mm.®-2" Soccer
is the most frequent cause of ramp
lesions. Ramp lesions are more common
in the right knee than the left knee.?? The
posterior horn of the medial meniscus
is where meniscal lesions are most
frequently found.?®> Medial meniscal tears
are more likely in the context of chronic
ACL injury, and medial ramp lesions are
typically found when posteromedial tibial
plateau bone bruising occurs.?® According
to a study by Bollen, the prevalence of
medial meniscal ramp lesions was 9.3% in
183 patients having ACL reconstruction.?*
According to an arthroscopic analysis of
868 patients having ACL reconstruction,
16.6% had a ramp lesions.?® Cases of ramp
lesions confirmed in 2,156 arthroscopic
reconstructions were 334 (15.5%).2°
Complete ACL tears, varus alignment,
concurrent lateral meniscus injury, steep
medial meniscal slope, contact sport
injuries, deep posterior lateral femoral
condyle, and steep medial tibial slope
were other risk variables that were also
mentioned.?”28

Classification

Ramp lesions are divided into five
categories according to arthroscopy
visibility, the layer involved, the anatomical
location of the laceration, and other
considerations (Table 1).2°

Ramp Lesion Classifications

Thaunat, et al. Grief, et al. Stability
Type 1: Meniscocapsular tear Type 1: Meniscocapsular ligament tear Stable
Type 2: Partial superior tear Type 2: Partial superior peripheral posterior meniscus horn tear Stable
Type 3: Partial inferior tear Type 3A: Partial inferior peripheral posterior horn meniscus tear Stable
Type 3B: Meniscotibial ligament tear Stable
Type 4: Complete tear Type 4A: Complete peripheral posterior horn meniscal tear Unstable
Type 4B: Complete meniscocapsular junction tear Unstable
Type 5: Double tear Type 5: Peripheral posterior horn meniscal double tear Unstable
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1. Meniscocapsular lesion type | is
characterized by a more peripheral
position inside the synovial sheath and
minimal movement upon probing.

2. Meniscocapsular lesion type Il is
stable, with partial upper lesions that
move very little when prodded.

3. Meniscocapsular lesion type Il is
distinguished by considerable probing
motion due to partial meniscotibial
ligament tears.

4. Meniscocapsular lesion type IV is
characterized by complete rips in the
red-red zone and high mobility upon
probing.

5. Meniscocapsular lesion type V is
distinguished by two lesions.

DIAGNOSIS

History and Physical Examination
Characteristics of the patient may include
time since ACL damage, male sex, and
young age. The prevalence of ramp lesions
was observed to be higher in males (18.6%
vs. 12.0%) than in females. The prevalence
of ramp rips was found to be substantially
higher in patients under 30 than in those
over 30.25%0

One thing to consider was the interval
time since the injury. The knee with an
ACL deficiency is where ramp lesions most
frequently arise. While ramp lesions are
frequently associated with ACL injuries,
patients with chronic ACL tears had a
higher prevalence of ramp tears (18.8% vs.
12.7%) than patients with acute (less than 6
weeks old) ACL tears.?> Three months after

A meniscal lesion cannot be ruled out
by a negative meniscal examination.
Clinicians should specifically ask if there
is any medial joint line pain, as this could
indicate a ‘hidden lesion'. Posteromedial
joint line soreness and the posteromedial
pain with maximal flexion of the knee
are commonly observed on physical
examination in the posterior horn tear of
the medial meniscus.®

Provocative maneuvers such as McMurray,
Fouche, and Steinmann | signs may also
detect the presence of meniscal lesions.
The McMurray test on the medial meniscus
is performed by bending the knee, internally
twisting the tibia to create a varus stress,
and bringing the knee to full extension
while palpating the joint line. Any pain,
tenderness, or palpable click is considered
a positive result. Additional examinations
include the Fouche sign, which is the
reversed McMurray sign with tibial internal
rotation, and the Steinmann | sign, which
is tenderness changing from anterior to
posterior with increased flexion.%°

Radiological Workup

Radiological diagnosis of ramp lesions is
challenging. Ramp tears are difficult to
detect with MRI, which is frequently used
to assess meniscal injuries. MRl is less
specific for medial meniscal tears than
for lateral tears, and meniscal lesions
are more challenging to identify on MRI
when ACL rupture is present. Ramp rips
cannot be accurately diagnosed by MRI,
most likely due to the near-complete

the setting of chronic ACL insufficiency,
experts disagree over whether surgical
intervention is necessary to address a
ramp lesion in the setting of an acute
ACL rupture. Particularly in the context of
acute ACLR, ramp lesions are thought to
be a stable rip pattern situated in a highly
vascularized area with afavorable biological
environment for healing. Additionally,
comparable longitudinal meniscal tear
patterns that were left unrepaired at
the time of ACLR were reported in earlier
investigations, which showed reasonable
findings.3 According to these findings,
nonsurgical treatment seems logical.
Nonetheless, the best course of action
would be to repair the lesion since the ramp
lesions’ hypermobility of the detached
meniscocapsular structure during knee
flexion and extension differs from that
of other peripheral injuries and prevents
spontaneous recovery.?°

ACL reconstruction may be used to
address ramp lesions. A systematic review
of seven studies done by Alessio, et al.,
that evaluate the outcomes of ramp lesion
treatment showed that the reconstruction
can be accomplished with a quadriceps
tendon graft, a patellar bone tendon
autograft single-bundle reconstruction, or
a four-strand hamstring autograft single-
bundle reconstruction. Meniscal repair
was the preferred approach of treatment
(87.4% - 445 from 509 patients) with
only a few patients having abrasion
and trephination of the lesion.®® During
the arthroscopic surgery, the posterior

injury was the earliest noticeable increase  extension of the knee throughout compartment may be inspected using an
in incidence of meniscal tears in an ACL- the examination, which decreases auxiliary posteromedial portal or a trans-
deficient knee. Therefore, clinicians may  meniscocapsular gap.2#?>  Additionally, = notch visualization. A hybrid method was

find the signs and symptoms long after the
history of injury. For this reason, when an
ACL tear occurs, the clinician needs to be
highly cautious of the possible ramp lesion
in the future. Symptoms of a ramp lesion
may not present in the acute period, which
makes the diagnosis challenging.®

it can be challenging to differentiate far
peripheral vertical longitudinal tears of the
posterior horn of the medial meniscus from
meniscocapsular separation. It is generally
accepted that arthroscopic assessment is
required to properly diagnose or rule out a
ramp lesion.202425

used to restore the meniscus if the rupture
had expanded to the midsection.®

Rehabilitation

To avoid repair failure, a minimum of two
weeks of non-weight bearing or toe-
touch weight bearing was recommended.
Patients were permitted to bear their

Clinical diagnostics for ramp lesions are  MANAGEMENT entire weight after 4-12 weeks following
nonspecific. No one meniscal test is Intervention Approach surgery. To prevent stiffness, immediate
definitive, so it is recommended to use a No clear consensus exists on the postoperative passive joint motions

variety of different tests. The tests have
an accuracy rate of 60%-95%, depending
on the examiner's clinical background.®

appropriate treatment of meniscal ramp
lesions. While there is no disagreement
that ramp lesions should be treated in

between 0° and 90° were permitted. It
is suggested to keep the knee bent at a
90-degree flexion to reduce the likelihood
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of neurovascular injury. A complete range
of motion was allowed six weeks following
surgery. The follow-up time ranged from
6 to 47 months, with a mean of 23.6
months. Lysholm scores, International
Knee Documentation Committee (IKDC)
scale, or Hospital for Special Surgery
(HSS) scores were used to clinically
assess residual symptoms. At follow-
up, an MRI examination or arthroscopy
was considered to assess meniscal and
neurovascular healing.33-%

Biological Augmentation

Biological enhancement from bone marrow
substances released within the joint was
thought to be responsible for improved
overall results in meniscus tears associated
with ACL injury.® Following single bundle
ACL reconstruction with bone tunnelling
and notchplasty, there was a significantly
greater local release of vascular endothelial
growth factor (VEGF) and its angiogenetic
receptor, vascular endothelial growth
factor receptor 2 (VEGFR2), than following
arthroscopic partial meniscectomy. This
suggests that ACL reconstruction with
tunnelling has a better vasculogenic effect
and may have improved meniscus recovery
capacity. As a result, it is reasonable to
consider biological augmentation, such
as adding platelet-rich plasma (PRP) or
creating holes in the notch with a pick
to stimulate bone marrow. However, it is
unclear whether this step is necessary.?°

MRI Imaging for Ramp Lesion

Many radiologists concluded that MRI
had limited sensitivity (48%) and failed to
report ramp lesions found on the scan.®®
Ramp lesions have been observed to be
difficult to detect using MRI; a methodical
arthroscopic procedure is necessary to
fully identify these lesions.?° In adults with
ACL reconstructions, ramp lesions affect
15% to 24% of knees, but around 77% are
difficult to diagnose on MRL¥ Nowadays,
arthroscopy is the gold standard
for meniscal ramp lesion diagnosis.
Meanwhile, MRI is important in evaluating
the  posteromedial  meniscocapsular
junction as physical exam findings are
nonspecific. It is essential to have an
accurate preoperative diagnosis to allow

good surgical planning; MRI still has a
fundamental role in the management of
ramp lesions.?’3®

Ramp lesions were found in 18 preoperative
MRIs out of 68 patients with knee injuries
(26.5%).%° Stranger, et al, report that
only 68.4% ramp lesions were detected
by MRI; type 4 lesions were more likely
to be detected than type 3 lesions.*®
Meniscocapsular junction tears (type 1)
and partial inferior tears (type Ill) were
the most frequently missed lesions on
preoperative MRI images among the
subtypes of ramp lesions.?® MRI showed
sensitivity, specificity, positive predictive
value (PPV), and negative predictive value
(NPV) of 62.5%, 84.5%, 43.5%, and 92.2%,
respectively in detecting a ramp lesion.’®4!
MRI has low sensitivity but has high
specificity for diagnosing ramp lesions.'®
Another study showed the positive
prediction values of MRl were 40%, and the
sensitivity of MRl was 57%."

During the MRI, the knee was fully
extended. It has been noted that MRIs
performed with the knee in full or almost
full extension are more difficult to identify
ramp lesions because this position reduces
meniscocapsular separation.*>-44 A meta-
analysis of nine studies resulted in high
pooled specificity (94%), moderate pooled
sensitivity (71%), and increased to 84%
whena3.0 TMRIwas used withthe patient’s
knee in a neutral position (30° flexion). The
radiological evidence of musculoskeletal
involvement was also considered important
in MRI interpretation.?” A ramp lesion is
suspected if there is a thin fluid signal
separating the posteromedial capsule and
the posterior horn of the medial meniscus
or the presence of a posteromedial tibial
bone bruise.® Hayatama, et al., reported
the distinctive MRI result of ramp lesions:
strong signal irregularity of the capsular
edge of the medial meniscus posterior
horn on T2-weighted gradient-echo
sagittal images.*

Repair or Conserve?

Unilateral ACL reconstruction did not
lead to a lower functional knee score
than non-treatment of stable, unrepaired

revealed

lesions.*¢ Balzas, et al.,
no discernible difference in the results

ramp

between untreated medial meniscal
root lesions and those that underwent
ACL reconstruction surgery.” Regarding
return to sports activity, Dephilippo, et
al., reported no statistically significant
differences between patients undergoing
stand-alone ACL replacement and
patients undergoing ACL restoration with
a meniscal ramp repair¥’ An 82% rate of
recovery to the pre-injury level of exercise
was reported in a study by Thaunat, et
al..?” Repairing ramp lesions may not be
required while undergoing concurrent
ACL reconstruction, but took longer to
return to sport at the same activity level
than it did for those with isolated ACL
reconstruction.*®

The goal of correcting unstable meniscal
ramp lesions was to restore normal knee
function.*® Liu, et al, demonstrated no
significant difference in ramp lesion
healing in terms of repair3* Hatayama,
et al., found that the rate of recovery for
ramp lesions was significantly greater
in the repaired group compared to the
unrepaired group.?® The biological factor
linked to ACL restoration and the anatomic
location of the ramp lesion, which is
mostly in a vascular region, both promote
recovery without medical intervention.s°
Small (less than 10 mm) isolated rips in the
red-red zone (a well-vascularized zone)
can be stable and allow for conservative
treatment.®

CONCLUSION

Ramp lesions are meniscus lesions that
often go undetected and are frequently
missed. They are commonly associated
with ACL rupture and are prevalent among
athletes, typically during their productive
years. Several studies have shown no
difference in stability between repaired
and unrepaired lesions. The only significant
difference was that repaired lesions
recovered faster. Consideration for ramp
lesion repair depends on the individual,
especially those requiring fast recovery,
such as athletes and individuals with high
levels of physical activity.
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