
SUBSPECIALTY PROCEDURES

Inside-Out Repair of Medial
Meniscal Ramp Lesions in Patients
Undergoing Anterior Cruciate
Ligament Reconstruction
Jay Moran, MD, Christopher M. LaPrade, MD, Robert F. LaPrade, MD, PhD

Published outcomes of this
procedure can be found at:
Orthop J Sports Med. 2020 Apr
24;8(4):2325967120912427.

Investigation performed at Twin
Cities Orthopedics, Minneapolis,
Minnesota

COPYRIGHT © 2024 BY THE
JOURNAL OF BONE AND JOINT
SURGERY, INCORPORATED

Click the arrow above or
go to surgicaltechniques.
jbjs.org to view the video
article described in this
summary.

Abstract
Background:Medial meniscal ramp lesions are disruptions at the menisco-
capsular junction and/or meniscotibial attachment of the posterior horn of the
medialmeniscus, and occur in up to 42%of all acute anterior cruciate ligament
(ACL) tears1,3-5. Ramp lesions are frequently missed because of the limited
diagnostic sensitivity of magnetic resonance imaging (MRI), physical exami-
nation, and standard anterior compartment arthroscopic exploration4,6,7.
Arthroscopic evaluation of ramp lesions often requires a modified Gillquist
maneuver and/or a posteromedial accessory portal for adequate assessment of
the posteromedial “blind spot.”4,8-10 Clinically, ramp lesions are associated
with increased preoperative anterior knee instability, which may increase the
risk of ACL graft failure if left untreated6,13. Although long-term comparative
data on ramp-repair techniques are limited, proper arthroscopic assessment
and treatment is recommended for all patients with ramp lesions at the time of
ACL reconstruction (ACLR)1-5. In the present video article, we demonstrate a
systematic approach for the identification and assessment of ramp lesions and
describe a mini-open inside-out arthroscopically assisted repair technique for
unstable ramp lesions at the time of ACLR.

Description: (1) The patient is placed in the supine position, and a contra-
lateral leg holder is utilized to createmoreworking roomon themedial side. (2)
Standard diagnostic arthroscopy is performed through anteromedial and
anterolateral portals. (3) Next, with the arthroscope in the anterolateral portal,
the scope is advanced through the intercondylar notch with the knee in 30° of
flexion in order to inspect the posterior horn of themedialmeniscus. Probing is
directed both over the superior aspect of the posterior horn to assess for tears,
separation, and/or displacement of the meniscocapsular junction, and under
the inferior aspect of the posterior horn to assess the integrity of the me-
niscotibial attachment. (4) After confirmation of a ramp tear, an open
dissection is carried out through the sartorial fascia, with blunt
dissection performed anterior to the medial gastrocnemius and above the
semimembranosus to create the posteromedial surgical site. (5) A suture-
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shuttlingdevice is utilized, and the corresponding cannula is placed into the anterolateral portal anddirected toward the
tear under arthroscopic visualization from the anteromedial portal. (6) Next, the first needle is passed through the
meniscus, and the second is delivered through the adjacent capsule to create a vertical or oblique suture pattern. The
needles are retrieved from the posteromedial surgical site and promptly cut, and the sutures are tied. (7) Multiple
sutures, both above (femoral) and below (tibial) the meniscus, are placed 3 to 5 mm apart in a similar fashion. (8) On
completion of the repair, the meniscocapsular junction is probed in order to confirm adequate stability with minimal
translation of the medial meniscus.

Alternatives: In the setting of anACL tear, surgical options for concomitant repair of an unstable ramp lesion include
all-inside, inside-out, or hybrid techniques (i.e., outside-in, inside-in, and/or all-inside).

Rationale:Repair of ramp lesions using an inside-out technique restores preoperative excessive knee instability,which
may decrease the risk of ACL graft failure. In addition, an inside-out ramp repair has a reported low secondary
meniscectomy rate (2%), offers flexibility regarding the number and placement of the sutures, and creates a potentially
stronger repair; however, this procedure ismore technically challenging comparedwith other repair techniques6,10. All-
inside ramp repairs have been reported to have higher secondary meniscectomy rates, ranging from 11% to 31%,
because of the inability to repair the meniscotibial ligament from the anterior portals13,14. Suture hook repair using a
posteromedial portal is becoming more popular and reportedly has a significantly lower secondary meniscectomy rate
compared with all-inside techniques (19% compared with 30.6%)15.

ExpectedOutcomes:At aminimumof 2 years of follow-up,DePhillipo et al. reported similar clinical outcomes and
return to sports for patientswhounderwent combinedACLRplus inside-out repair of ramp lesions (n550) compared
with amatched cohortwhounderwent isolatedACLR (n550).Although theACLRplus ramp lesion repair grouphad
had significantly greater preoperative knee instability comparedwith the isolated ACLR group, there was no difference
in postoperative instability between groups at an average of 2.8 years (range, 2 to 8 years) of follow-up6.

Important Tips:
• The exterior posteromedial incision should be facilitated by inside-out transillumination of the medial
compartment and by palpation using an intra-articular probe at the medial aspect of the joint in order to
avoid saphenous vein injury10.

• Two-thirds of the posteromedial incision should be distal to the joint line, with one-third proximal, because
the suture needles often angle downwards as they exit the capsule10.

• The pes anserinus tendons should be retracted during the posteromedial dissection in order to avoid injury to
the saphenous nerve (which lies posteromedial to the tendons)10.

• 70° to 90° of flexion relaxes the hamstring and gastrocnemius, which improves visualization and aids in
retrieval of the suture needles as they exit the posterior capsule10.

• Entering the anterolateral portal with the suture-delivery device decreases the risk of neurovascular damage
and optimizes the direction of the needle10.

• After placement of the first needle, keep slight tension on the first suture to avoid inadvertent suture damage
during advancement of the second needle10.

• Recent reports have suggested that ramp lesions can occur in isolation without ACL injury or accompanying
isolated or combined posterior cruciate ligament (PCL) tears. Do not forget to assess for ramp lesions in these
scenarios16.

Acronyms:
• ACL 5 anterior cruciate ligament

• PCL 5 posterior cruciate ligament

• MMBH 5 medial meniscus bucket-handle
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• MRI 5 magnetic resonance imaging

• MFC 5 medial femoral condyle

• MTP 5 medial tibial plateau

• PMC 5 posteromedial capsule

• MM 5 medial meniscus

• AT 5 adductor tubercle

• sMCL 5 superficial medial collateral ligament

• SM 5 semimembranosus

• MGT 5 medial head of gastrocnemius tendon

• ACLR 5 anterior cruciate ligament reconstruction

• PROMs 5 patient-reported outcome measures

• MTL 5 meniscotibial ligament

Acknowledgment
NOTE:The video files describing the anatomyofmedialmeniscus ramp lesions and arthroscopic images of ramps lesions and those showing steps 5, 6, 7, and 9 of the
procedure were reused from previous open access publications by senior author R.F.L., with permission granted via the open access creative common licenses.
(Orthop J Sports Med. 2020 Apr 24;8(4):2325967120912427 and Arthrosc Tech. 2017 Aug 14;6(4):e1315-20.)

Jay Moran, MD1

Christopher M. LaPrade, MD2

Robert F. LaPrade, MD, PhD2

1Department of Orthopaedics and Rehabilitation, Yale School of Medicine, New Haven, Connecticut
2Twin Cities Orthopedics, Minneapolis, Minnesota

Email for corresponding author: laprademdphd@gmail.com

References
1. DePhillipo NN, Moatshe G, Chahla J, Aman ZS, Storaci HW, Morris ER, Robbins CM, Engebretsen L, LaPrade RF. Quantitative and Qualitative Assessment of
the Posterior Medial Meniscus Anatomy: Defining Meniscal Ramp Lesions. Am J Sports Med. 2019 Feb;47(2):372-8.

2. Chahla J, DeanCS,MoatsheG,Mitchell JJ, CramTR, Yacuzzi C, LaPradeRF.Meniscal Ramp Lesions: Anatomy, Incidence, Diagnosis, and Treatment. Orthop J
Sports Med. 2016 Jul 26;4(7):2325967116657815.

3. Bollen SR. Posteromedial meniscocapsular injury associated with rupture of the anterior cruciate ligament: a previously unrecognised association. J
Bone Joint Surg Br. 2010 Feb;92(2):222-3.

4. DePhillipo NN, CinqueME, Chahla J, Geeslin AG, Engebretsen L, LaPrade RF. Incidence and Detection of Meniscal Ramp Lesions on Magnetic Resonance
Imaging in Patients With Anterior Cruciate Ligament Reconstruction. Am J Sports Med. 2017 Aug;45(10):2233-7.

5. Liu X, Feng H, Zhang H, Hong L, Wang XS, Zhang J. Arthroscopic prevalence of ramp lesion in 868 patients with anterior cruciate ligament injury. Am J
Sports Med. 2011 Apr;39(4):832-7.

6. DePhillipo NN, Dornan GJ, Dekker TJ, Aman ZS, Engebretsen L, LaPrade RF. Clinical Characteristics and Outcomes After Primary ACL Reconstruction and
Meniscus Ramp Repair. Orthop J Sports Med. 2020 Apr 24;8(4):2325967120912427.

7. DePhillipo NN, Engebretsen L, LaPrade RF. Current Trends Among US Surgeons in the Identification, Treatment, and Time of Repair for Medial Meniscal
Ramp Lesions at the Time of ACL Surgery. Orthop J Sports Med. 2019 Feb 22;7(2):2325967119827267.

8. Bernardini I, N’Dele D, Faruch Bilfeld M, Thevenin-Lemoine C, Vial J, Cavaignac E, Accadbled F. Prevalence and Detection of Meniscal Ramp Lesions in
Pediatric Anterior Cruciate Ligament-Deficient Knees. Am J Sports Med. 2021 Jun;49(7):1822-6.

9. Vadhera AS, Parvaresh K, Swindell HW, Verma N, Gursoy S, Evuarherhe A Jr, Chahla J, Verma N. Arthroscopic all - Inside repair of meniscal ramp lesions. J
ISAKOS. 2022 Aug;7(4):82-3.

10.DePhillipoNN,CinqueME, KennedyNI, Chahla J, GeeslinAG,MoatsheG, Engebretsen L, LaPradeRF. Inside-Out Repair of Meniscal Ramp Lesions. Arthrosc
Tech. 2017 Aug 14;6(4):e1315-20.

11. DePhillipo NN, Moatshe G, Brady A, Chahla J, Aman ZS, Dornan GJ, Nakama GY, Engebretsen L, LaPrade RF. Effect of Meniscocapsular and Meniscotibial
Lesions in ACL-Deficient and ACL-Reconstructed Knees: A Biomechanical Study. Am J Sports Med. 2018 Aug;46(10):2422-31.

Inside-Out Repair of Medial Meniscal Ramp Lesions in Patients Undergoing ACL Reconstruction

OCTOBER 3, 2024 · VOLUME 14, ISSUE 4 · e22.00037 3

mailto:laprademdphd@gmail.com
http://surgicaltechniques.jbjs.org/


12. Stephen JM, HalewoodC, Kittl C, Bollen SR,WilliamsA, Amis AA. Posteromedial Meniscocapsular Lesions Increase Tibiofemoral Joint Laxity With Anterior
Cruciate Ligament Deficiency, and Their Repair Reduces Laxity. Am J Sports Med. 2016 Feb;44(2):400-8.

13. Sonnery-CottetB, PrazC, RosenstielN, BlakeneyWG,OuanezarH, Kandhari V, Vieira TD, SaithnaA. Epidemiological Evaluation of Meniscal Ramp Lesions in
3214 Anterior Cruciate Ligament-Injured Knees From the SANTI Study Group Database: A Risk Factor Analysis and Study of Secondary Meniscectomy
Rates Following 769 Ramp Repairs. Am J Sports Med. 2018 Nov;46(13):3189-97.

14.Nepple JJ, DunnWR,Wright RW.Meniscal repair outcomes at greater than five years: a systematic literature review and meta-analysis. J Bone Joint Surg
Am. 2012 Dec 19;94(24):2222-7.

15. Gousopoulos L, Hopper GP, SaithnaA, Grob C, Levy Y, Haidar I, Fayard JM, ThaunatM, Vieira TD, Sonnery-Cottet B. Suture Hook Versus All-Inside Repair for
Longitudinal Tears of the Posterior Horn of the Medial Meniscus Concomitant to Anterior Cruciate Ligament Reconstruction: A Matched-Pair Analysis
From the SANTI Study Group. Am J Sports Med. 2022 Jul;50(9):2357-66.

16.Moran J, Schneble CA, Katz LD, Jimenez AE,McLaughlinWM, Vasavada K,WangA, Kunze KN, Chahla J, LaPrade RF, AlaiaMJ,MedveckyMJ. Over One-Third
of Patients With Multiligament Knee Injuries and an Intact Anterior Cruciate Ligament Demonstrate Medial Meniscal Ramp Lesions on Magnetic
Resonance Imaging. Arthroscopy. 2023 Mar;39(3):592-9.

Inside-Out Repair of Medial Meniscal Ramp Lesions in Patients Undergoing ACL Reconstruction

OCTOBER 3, 2024 · VOLUME 14, ISSUE 4 · e22.00037 4

http://surgicaltechniques.jbjs.org/

