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Technical Note

Meniscal Ramp Repair: A 2-Portal Posteromedial ®
Approach

Renaud Siboni, M.D., Charles Pioger, M.D., Christophe Jacquet, M.D.,
Caroline Mouton, Ph.D., Julie Seil, Cécile Toanen, M.D., and Romain Seil, M.D., Ph.D.

Abstract: The management of medial meniscus ramp lesions can be challenging. The current gold standard technique to
repair these lesions is the transnotch view combined with a single instrumental posteromedial portal. However, it does not
provide direct visualization of the ramp and does not allow for an anatomic repair. In this Technical Note, a new technique
is described with 2 posteromedial portals: a posteromedial viewing portal and working portal. This 2-portal approach aims
to improve visualization of the lesion and its repair, as well as allow for a technically easier repair.

amp lesions are de ned as tears of the posterior

horn of the medial meniscus (PHMM), in partic-
ular, involving its capsular attachments with and in-
juries to the meniscotibial ligament. On magnetic
resonance imaging (MRI), an irregular posterior
meniscal outline and perimeniscal uid signal sepa-
rating the meniscus and the capsule may indicate a
ramp lesion (Fig 1).* The sensitivity of MRI to detect
ramp lesions is highly debated, however, so arthro-
scopic exploration remains the gold standard for proper
identi cation of these lesions.
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In the anterior cruciate ligament (ACL)-de cient
knee, the incidence of ramp lesions has been reported
to vary from 16% to 40%. > Many expert centers
routinely promote systematic exploration of the post-
eromedial (PM) compartment to detect and repair these
lesions? If left untreated, they may indeed compromise

RAMP Lesion

Fig 1. Typical MRI sign of a ramp lesion in an ACL-de cient
Ie<nee. In this sagittal slice MRI of the right knee, a hyper T2-
jghted signal can be observed at the meniscocapsular
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horn. Abbreviations: ACL, anterior cruciate ligament; MCJ,
meniscocapsular junction; MM, medial meniscus; MRI, mag-
netic resonance imaging.
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Fig 2. Landmarks and position of the posteromedial portals.
The patient is lying supine on the operating table with the
operated limb hanging toward the oor in a leg holder at 90
knee exion. In this right knee, the viewing portal is posterior
to the posterior femoral cortex and proximal to the posterior
border of the medial femoral condyle. The working portal is
located 3 to 4 cm more distal and slightly posterior to the
viewing portal, at the height of the joint line. Abbreviations:

MFC, medial femoral condyle; MTP, medial tibial plateau.

the anteroposterior (AP) and rotational stability of the
knee.*”

In vitro studies have shown that ramp repair can
restore normal joint kinematics. ©’ Common techniques
include all-inside technique or repair through a single
PM portal.>*° The latter involves visualizing the PM
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compartment through the intercondylar notch, which
limits the detection and characterization of ramp
lesions and makes triangulation between the scope
and the instrumental PM portal challenging. A second
PM portal allowing for direct visualization of the PM
compartment may thus facilitate both the
identi cation and repair of these lesions. We
introduce here this 2-portal technique for suturing
ramp lesions.

Technique

Patient Positioning, Standard Portals, and
Landmarks

The patient is lying supine on the operating table with
the operated limb hanging toward the oor in a leg
holder at 90 of knee exion. A tourniquet is placed on
the proximal thigh. During the meniscal procedure, the
latter is not in ated. For external identi cation of the
position of the 2 PM portals, 3 landmarks are used: the
medial femoral condyle with the posterior femoral
cortex, the medial tibial plateau, and the joint line. The
viewing portal is proximal to the medial femoral
condyle and posterior to the posterior femoral cortex,
and the working portal is about 3 to 4 cm more distal, at
the height of the joint line ( Fig 2, Video 1).

Standard Arthroscopic Examination
Standard anteromedial and anterolateral portals are
used. Arthroscopic examination of both anterior

Fig 3. Viewing portal approach
via the transnotch view. This is a
right knee at 90 knee exion (A).
The entry of the viewing portal is
identi ed through a transnotch
articular view with the help of a
needle and transillumination to
protect from saphenous vessel
injury (B). A no. 11 blade scalpel
is used for the skin incision (C).
Abbreviations: MFC, medial
femoral condyle; MM, medial
meniscus; PC, posterior capsule.
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Fig 4. The use of a switching stick
to help the introduction of the

trocar and the camera into the
posteromedial viewing portal.
This a right knee at 90 exion
(A). After skin incision and

dissection with scissors at the
posteromedial viewing portal, a
switching stick is used to help
introduce the trocar and the
camera into the posteromedial
viewing portal (B). Abbreviations:

MM, medial meniscus; PC, poste-
rior capsule.

tibiofemoral compartments is started with standard
anteromedial and anterolateral portals. To test the sta-
bility of the medial meniscus, a probe is used to palpate
the meniscus and verify whether any tear or instability
can be identi ed and if the posterior horn can be dis-
placed under the medial femoral condyle. To further
explore the PM compartment, a transnotch view is
performed. With the knee at 90  exion, a blunt trocar
is introduced from the anterolateral portal. The anterior
aspect of the medial femoral condyle is identi ed, and
the trocar is advanced through the intercondylar notch,

el165

between the medial femoral condyle and the medial
border of the posterior cruciate ligament (PCL).

Viewing Portal Approach and Direct Visualization of
the Ramp

The PM viewing portal is established with trans-
illumination to visualize and avoid iatrogenic injuries to
the saphenous vein and nerve. Using the transnotch
view, the entry point of the viewing portal is identi ed
with the help of a needle. Its position should be cranial
to the easily identi able PM synovial fold (Fig 3 A).

Fig 5. Direct visualization of the posteromedial corner and a ramp lesion through the posteromedial viewing portal (right knee).
The camera is in the posteromedial viewing portal. The exion-extension movement of the knee helps to reveal ramp lesions. (A)
Posteromedial view of a ramp lesion at 90 exion. (B) Posteromedial view of a ramp lesion at 20 extension. Abbreviations:
MCJ, meniscocapsular junction; MFC, medial femoral condyle; MM, medial meniscus.
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Fig 7. Suture of a ramp lesion
with a 90 curved hook, right
knee at 90 exion. The arthro-

scopic view is posteromedial with
the camera in the posteromedial
viewing portal, and the in-

struments are introduced through

the posteromedial instrumental

portal. The joint capsule is grasped
(A). The instrument is passed
through the posterior meniscal
border, and the PDS 0 suture is
advanced in the posterior joint
space (B). After suture retrieval, a
sliding knot is made using a knot
pusher (C). After section of the
suture, the knot can be visualized
(D). Abbreviations: MCJ, menis-
cocapsular junction; MFC, medial
femoral condyle; MM, medial

meniscus.
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Fig 6. Instrumental portal
approach, right knee at 90
exion. The camera is in the
posteromedial viewing portal. The
entry of the working portal is
identi ed with a needle and the
use of trans illumination to pro-
tect from saphenous vessel injury
(A). A no. 11 blade scalpel is used
for skin incision (B). The ramp
lesion is probed (C) and then
debrided with a shaver (D). Ab-
breviations: MCJ, meniscocap-
sular junction; MFC, medial
femoral condyle; MM, medial
meniscus.
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Fig 8. Posteromedial view before
and after repair of a ramp lesion,
right knee at 90  exion. The
camera is in the posteromedial
viewing portal. Before repair, the
ramp lesion is observed at 90 (A)
and 20 (B) knee exion. A cleft
between the posterior wall of the
medial meniscus and the ramp
tissue can be identi ed in both
positions. After repair, poster-
omedial view at 90 (A) and 20

(B) knee exion. The blue star
indicates adequate tensioning of
the posterior capsule by the repair
(B and D). Abbreviations: MCJ,
meniscocapsular junction; MFC,
medial femoral condyle; MM,

medial meniscus.

Once the entry point and direction have been validated,
a no. 11 blade scalpel is used for skin, subcutaneous and
capsular incisions (Fig 3 B) under arthroscopic control.
A trocar placed on a switching stick is then introduced
into the PM portal ( Fig 4). After removal of the latter,
the camera can be introduced into the PM viewing
portal over the switching rod. It allows for complete
visualization of the ramp as well as a full identi cation
of the mediolateral extension of the lesion. The

Table 1. Pearls and Pitfalls
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application of several exion-extension movements of
the knee helps identifying the stability of the ramp
lesion and to see if the ramp tissue is separated from the
posterior wall of the medial meniscus (Fig 5).

Working Portal Approach

The PM working portal is also established with
transillumination to visualize and avoid iatrogenic in-
juries to the saphenous structures. The camera is left in

Pearls
Perform the transnotch view

Use a needle and transillumination to identify the entry of the viewing portal

The portal should be placed proximally to the posteromedial synovial fold

Use a no. 11 blade scalpel for the incision and complete subcutaneous dissection

Use a switching stick to facilitate introducing the trocar into the viewing portal

Have a complete visualization of the mediolateral extension of the ramp lesion

Witha exion-extension movement of the knee, evaluate the adherence of the posterior capsule to the posterior horn of the medial meniscus
Use a needle and repeat the portal placement procedure to create the more distal working portal at the height of the joint line

Pitfalls

Having 2 PM portals too close to each other risks a collision of the arthroscope and the working instruments
Having the viewing portal too close to the joint line, leaving no place for the working portal
Having the viewing portal within the synovial fold, which impairs the view of the ramp by soft tissue interposition
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the PM viewing portal. The entry point of the working
portal is identi ed with a needle placed proximally and
posteriorly to the PM border of the tibial plateau at the
height of the joint line. It is located approximately 3 to

4 cm posteriorly and distally to the viewing portal
(Fig 6 A). A no. 15 blade scalpel is used for skin incision
(Fig 6 B), and the dissection of subcutaneous soft tissue
is completed with dissecting scissors under arthroscopic
control.

Ramp Lesion Repair

Direct visualization through the PM viewing portal
and palpation with the arthroscopic probe through the
PM working portal allows identi cation of the ramp
lesion as well as its mediolateral extension (Fig 6 C). In
some cases, its full extent may become visible only after
debridement with a 5-mm shaver ( Fig 6 D) because it
may be partially covered by synovial tissue. Once the
decision for repair has been made, appropriate in-
struments with curved needles need to be prepared
(e.g. Spectrum; Conmed Linvatec, Largo, FL).
Depending on the location of the repair site, either a
left- or right-angled 60 or 90 curved hook is chosen,
and the repair instrument is loaded with a PDS 0 suture.
The lesion is repaired from medial to lateral. Care
should be taken to reposition the ramp tissue
adequately to allow for an anatomic repair, and iatro-
genic cartilage injuries of the tibial plateau or femoral
condyle should be avoided.

First the distal, posterior part of the ramp tissue is
grasped with the curved hook (Fig 7 A). It is then
passed through the posterior wall of the meniscus
(Fig 7 B). The PDS 0 suture is advanced to the posterior
compartment and retrieved with a grasping forceps. A
sliding knot is applied (Fig 7 C, D), and stitches are
repeated every 4 to 5 mm (2 to 3 stitches are usually
necessary for a complete repair). At the end of the
procedure, the stability of the repair is tested with a
repetitive  exion-extension movement, also assessing
adequate tension of the posterior joint capsule (Fig 8).

Discussion

Current techniques to repair ACL-associated medial
meniscus ramp lesions involve visualizing the PM
compartment through an intercondylar notch view,
making triangulation between the arthroscope and the
instrumental PM portal challenging. To allow for better
identi cation of the extent of the ramp lesion and an
easier repaid and hence overcoming the learning
curve of previous repair techniques®d a 2-portal post-
eromedial approach is proposed. The creation of a PM
viewing portal provides a direct and better view of the
area of the medial meniscus ramp as well as a better
identi cation of the lesion (Table 1).

The static view obtained of the ramp, the menisco-
capsular junction, and the medial femoral condyle is
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Table 2. Advantages and Disadvantages

Advantages
Complete visualization of the ramp lesion from its medial to its
central border
Both hands of the surgeon are working in line for the repair
procedure, facilitating triangulation
Better visualization of the tension of the posterior capsule after
repair

Disadvantages
Additional posteromedial incision
Additional risk of iatrogenic injury to saphenous structures

similar to an anterior view of the shoulder with the
labrum and the humeral head. Dynamic and repetitive
exion-extension movements provide understanding
of the stability of the ramp lesion, with frequent
observation of a cleft between the posterior wall of the
medial meniscus or appearing during knee extension.
The PM working portal makes it possible to probe the
ramp lesion and gain further information on its stability
and extension, especially if it is covered by synovial
tissue, which may then be easily debrided with a
shaver. The PM positioning of the 2 portals places the
suture hook in line with the arthroscope and thus fa-
cilitates triangulation and repair of the ramp lesion.

In 2004, Ahn et al.™* described an all-inside suture
technique of the PHMM using 2 different posteromedial
portals. However, the authors used the second PM
portal as a second working portal and not to place the
arthroscope. More recently, Christopher et al.*? pre-
sented a similar procedure for complex posteromedial
arthroscopy cases, but the authors focused their report
on posterior mass resection and used a 70 arthroscope.

The main disadvantage of using 2 posteromedial
portals is the risk of a iatrogenic injury of the saphenous
structures.”> However, we describe in detail how to
place the portals and thus minimize the risk. The PM
portals are located in a safe zone, about 1.5 cm from the
neurovascular structures, as described by McGinnis
et al."* We have been using this technique for > 5 years
without any complication ( Table 2). It has both facili-
tated and improved medial ramp repair by allowing a
more precise description of the lesion and a more
anatomic repair.

Repair of ACL-associated medial meniscus ramp le-
sions through a transnotch viewing portal and a single
posteromedial working portal is a challenging proced-
ure. It does not allow for complete visualization of the
lesion and bears a signi cant learning curve. Therefore,
a technique with 2 PM portals has been developed for
routine ramp repair. It improves visualization of the
lesion and allows for an identi cation of its stability and
a more anatomic repair. Likewise, by placing the in-
struments in line with the arthroscope, it is more
intuitive and facilitates the procedure.
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