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Medial Meniscal Ramp Lesion Repair Through
Anterior Portals Using a Medial Collateral Ligament

Pie-Crusting Technique

Keun Young Choi, M.D., In Jun Koh, M.D., Ph.D., Man Soo Kim, M.D., Ph.D., and

Yong In, M.D., Ph.D.
Abstract: Ramp injury, that is, injury to the peripheral attachment of the posterior horn of the medial meniscus, often
requires additional surgery during anterior cruciate ligament (ACL) reconstruction. Diagnosis and treatment of ramp
lesions are important because unrepaired ramp lesions could cause risk to the reconstructed ACL because of ante-
roposterior and external rotation laxity, whereas acute rupture or chronic deficiency of the ACL could also cause ramp
lesions because of instability. Ramp lesions are difficult to diagnose and treat from the anterior compartment during
arthroscopy. Typically, this repair requires technically demanding skills and is performed from the posterior portal using a
suture hook under visualization with the arthroscope through the intercondylar notch. Inexperienced surgeons often
struggle with using the posterior portal and the suture hook. Our all-inside repair technique using the FasT-Fix system
(Smith & Nephew, Andover, MA) under direct visualization from the anterior compartment accompanied by a medial
collateral ligament pie-crusting technique facilitates repair of ramp lesions without causing medial instability.
amp lesions, which were first reported in 1988 by
RStrobel, are characterized by injury to the pe-
ripheral attachment of the posterior horn of the medial
meniscus.1 These lesions are found in approximately
9.3% to 17% of anterior cruciate ligament (ACL) injury
cases.2,3 Diagnosis and treatment of ramp lesions are
important because, if neglected, they can cause ante-
roposterior instability or injury to the body of the
medial meniscus, resulting in early failure of the
reconstructed ACL or early osteoarthritis of the knee
joint.4,5 Ramp lesions are difficult to diagnose and treat
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arthroscopically from the anterior compartment.6 A
technique using a suture hook through the high post-
eromedial portal is commonly used for ramp lesion
repair.7 However, it is challenging and requires more
surgical skill because there is some risk of damage to the
posterior neurovascular structures and articular carti-
lage.7 Under these circumstances, Mostafa Zaky
Abdelrazek et al.8 introduced a technique to repair
ramp lesions using standard anterior portals. This
technique provides convenient and reliable repair of
ramp lesions through standard anterior portals using
the FasT-Fix 360 Meniscal Repair system (Smith &
Nephew, Andover, MA). However, this technique re-
quires visualization of the ramp lesion with a light
source through the intercondylar notch, which can be
challenging for inexperienced surgeons, especially in
tight knees.8 We thus introduce a technique for
repairing ramp lesions under anterior visualization us-
ing a medial collateral ligament (MCL) pie-crusting
technique (Video 1).
Surgical Technique
The patient is placed in the supine position on the

operating table with an appropriate tourniquet applied
over the cast padding. Routine arthroscopic examina-
tion is planned using the anteromedial, anterolateral,
and superomedial portals. First, the superomedial portal
(April), 2021: pp e1073-e1077 e1073
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Fig 2. Left knee shown from lateral side of patient lying in
semi-lithotomy position. On the basis of an examination of
the surface anatomy, the medial collateral ligament (MCL)
and joint line are marked. With a spinal needle, pie crusting of
the superficial MCL is performed in the valgus position at 15�

of flexion with manual assistance. By use of this position, the
surgeon can more clearly feel the margin of the superficial
MCL.
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for the drainage system is created 2 fingerbreadth
lateral to the lateral patellar margin and 1 finger
breadth superior to the superior patellar margin.
Thereafter, the anterolateral portal is made using a No.
10 blade for arthrotomy; the arthroscope is advanced
through this portal. Observing through the antero-
lateral portal and using a transillumination technique,
the surgeon explores the preferred position for the
anteromedial portal with an 18-gauge needle. Arthro-
scopic examination of both compartments is performed,
and the status of the menisci is determined using a
probe. Suspected medial meniscal ramp lesions are
examined with posteromedial visualization of the pos-
terior meniscocapsular attachment of the medial
meniscus by pushing the arthroscope through the
anterolateral portal deep into the intercondylar notch
between the posterior cruciate ligament and the medial
femoral condyle (Fig 1).
Typically, with the use of standard anterior portals,

the ramp lesion is not fully exposed and space can be
insufficient for repair. Under these circumstances, MCL
release to widen the medial compartment with a pie-
crusting technique (needling of the superficial MCL in
the valgus position at 15� of flexion with manual
assistance) and repair under anterior visualization is
considered an alternative to repair using the poster-
omedial portal (Fig 2). Using this technique, we can
secure sufficient space in the medial compartment. As a
result, both the arthroscope from the anterolateral
portal and a probe or FasT-Fix needle from the ante-
romedial portal can approach the posteromedial
meniscocapsular junction without the need to place the
Fig 1. Arthroscopic view of posteromedial compartment of
left knee. The patient is positioned in the semi-lithotomy
position with 80� of flexion of the left knee. The suspected
ramp lesion is confirmed by advancing the arthroscope from
the posteromedial portal and by probing it with a probe
coming from the standard anterolateral portal through the
intercondylar notch. This technique is performed to confirm
that a ramp lesion is present.
arthroscope deep into the intercondylar notch (Video 1,
Fig 3).
All repair procedures are performed using the FasT-

Fix 360 Meniscal Repair system. The FasT-Fix 360
needle is first adjusted to the desired depth of 12 mm. It
is introduced through the anteromedial portal over a
slotted cannula to avoid catching soft tissues. The first
needle is fired at the posterior capsule, and the second,
into the meniscal body. The suture is then tightened to
approximate the tear site, and an additional suture is
placed as needed according the tear size (Video 1).
Finally, an arthroscope is advanced through the post-
eromedial portal, and a well-reduced ramp lesion is
confirmed (Fig 4). After completing repair of the ramp
lesion and other meniscal tears, the surgeon performs
ACL reconstruction of the ruptured ACL using autolo-
gous semitendinosus and gracilis tendons. All repair
and reconstruction procedures are performed from
anterior portals.
After repair and reconstruction, full range of motion

(ROM) of the knee is confirmed. A hinged brace is
applied for the first 6 weeks postoperatively during
recovery of the reconstructed ACL and punctured MCL.
Weight bearing is prohibited for 6 weeks to protect the
repaired meniscus. ROM exercises are started and
gradually increased to 90� until 2 weeks postoperatively
and are maintained until 6 weeks postoperatively. After
6 weeks, patients are allowed to walk with crutches and



Fig 3. Patient positioned in semi-lithotomy position with 80�

of flexion of left knee and arthroscope advanced from stan-
dard anterolateral portal. By means of medial collateral liga-
ment release, the ramp lesion, which is usually covered by the
medial femoral condyle, can be seen from the standard
anterolateral viewing portal. By use of the FasT-Fix system
from anteromedial portal, the ramp lesion is repaired. The
torn gap is approximated. This process is performed through a
standard anterior portal.
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proceed with active ROM. They should not return to
sports activities until 6 months after surgery.
Discussion
A ramp lesion is a meniscal injury that frequently

occurs concomitantly with ACL injury.5 Unrepaired
ramp lesions can cause failure of ACL reconstruction,
and acute rupture or chronic deficiency of the ACL can
also cause ramp lesions owing to anteroposterior and
Fig 4. Arthroscopic view of posteromedial compartment of
left knee. The patient is positioned in the semi-lithotomy
position with 80� of flexion of the left knee, and the arthro-
scope is inserted from the posteromedial portal. Repair of the
ramp lesion is confirmed. This technique is performed to
confirm the repaired state of a ramp lesion.
rotational laxity.5,9-12 Thus, unstable ramp lesions need
to be repaired to ensure successful ACL repair.5,13

However, unlike other meniscal injuries, ramp lesions
can easily be misdiagnosed or overlooked.14 Even if
diagnosed properly, more surgical experience is
required for the repair, making it difficult for inexpe-
rienced surgeons.15

Diverse surgical approaches have been used to repair
ramp lesions, from arthroscopic-only techniques to
techniques performed in combination with open sur-
gery, including all-inside, inside-out, and outside-in
repairs.2,4,9 Different suture techniques have been re-
ported, such as repair with a suture hook using
nonabsorbable suture material and with a suture device
such as the FasT-Fix system.4,9,15 However, to our
knowledge, no techniques have been reported that
enable full visualization of the ramp lesion directly from
the anterior compartment using an arthroscope placed
through the anterolateral portal (without poster-
omedial visualization through the intercondylar notch)
and repair of the lesion from the anteromedial portal
using an MCL pie-crusting technique. Although Mos-
tafa Zaky Abdelrazek et al.8 introduced a technique to
repair ramp lesions using standard anterior portals, they
visualized the posteromedial compartment by posi-
tioning the arthroscope through the intercondylar
notch, which requires a high level of surgical skill.
The technique introduced in this article does not

require a posterior portal or placement of the arthro-
scope through the intercondylar notch to visualize the
posteromedial compartment. Instead, we visualize the
posteromedial part of the meniscus, which is usually
covered by the medial femoral condyle, directly from
the anterolateral portal via an MCL pie-crusting tech-
nique. Simultaneous probing and repair of meniscal
lesions including ramp lesions are possible through the
anteromedial working portal. By means of this simple
MCL pie-crusting technique, surgeons can overcome
the limitations of the suture hook technique, such as
the risk of neurovascular injury, as well as cartilage
injury, and the relatively steep learning curve for
novice surgeons. Moreover, there is no need for sur-
geons to alternate between 30� and 70� scopes and to
shift portals during the repair, resulting in a reduced
operating time. Considering that ramp lesion repair is
usually accompanied by ACL reconstruction, short-
ening the operating time is an advantage.
Unlike previous reports that introduced MCL release

as a technique only for patients with a tight medial
compartment, we use this technique in all cases; it al-
lows direct anterior visualization of the posteromedial
part of the medial meniscus from the anterolateral
portal.8 Many previous studies have established that
MCL release is a safe and minimally harmful tech-
nique.16-19 MCL pie crusting has typically generated
grade I MCL laxity without saphenous nerve or vein



Table 1. Benefits and Limitations

Benefits
Visualization is improved with MCL pie crusting, and surgeons
could regulate the degree of widening under the arthroscope.

Repair using a suture hook through the posteromedial portal or
visualization through the intercondylar notch is not required.

There is no risk of cartilage injury.
Limitations

There is a risk of iatrogenic complete MCL rupture.

MCL, medial collateral ligament.

Table 2. Advantages and Disadvantages

Advantages
Easy technique without steep learning curve
Requirement for fewer instruments and reduction of operating
time

Fewer morbidities than associated with posterior portal access
(neurovascular injury, cartilage injury)

Disadvantages
Inability to predict degree of medial-compartment widening
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damage, which usually diminished or resolved over
time and did not require brace application.17,19 In
addition, the functional outcome scores and post-
operative pain of patients undergoing MCL release did
not differ from those of patients undergoing the same
procedure without MCL release.17 The results of a study
on valgus instability at our institution, which followed
up 5 cases for more than 6 months, also supported
previous academic results. Every patient recovered to
within grade I laxity with no clinical evidence of giving
way at 3 months postoperatively.
It is important to identify the border of the superficial

MCL to prevent unintended injury to the medial neu-
rovascular structures such as the saphenous nerve or
vein. It can be identified more easily if some valgus
force is applied with 15� of flexion. Maximal valgus
force and excessive pie crusting could cause complete
iatrogenic MCL rupture. We recommend performing
MCL release while checking the medial joint space
under arthroscopic surveillance. Widening of the
medial joint space can be confirmed, and it can help
prevent unintended, iatrogenic complete MCL rupture
(Video 1). Because surgeons do not advance the
arthroscopic light source through the intercondylar
notch or through the posterior portal, the risk of carti-
lage injury, which is a particular concern in procedures
performed by inexperienced surgeons, can be decreased
(Table 1).
The described technique has both advantages and

disadvantages. First, the learning curve for surgeons is
less steep. Manipulation of arthroscopic devices in the
anteromedial and anterolateral compartments is rela-
tively safer than in the posterior compartment because
of the lack of vital structures. Second, this technique
requires fewer instruments, and surgeons do not need
to shift between portals, reducing the operating time.
To visualize the posteromedial compartment from the
posterior portal or through the intercondylar notch, a
70� arthroscope is preferred. However, by releasing the
medial compartment, the posteromedial compartment
can be used for visualization without the 70� scope. This
also enables surgeons to examine the whole meniscus
from the same portal, which may lessen the risk of
distortion due to a narrow visual field. Third, our
technique can prevent the neurovascular and cartilage
injuries that can occur during the posterior portal
technique. However, the unpredictability of the degree
of medial-compartment widening as well as risk of
iatrogenic complete MCL rupture is a limitation that
surgeons should be aware of (Table 2). Our all-inside
repair technique for ramp lesions of the medial
meniscus under direct visualization through anterior
portals via MCL pie crusting provides a good visual field
and an easier learning curve with satisfactory clinical
results.
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