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Abstract: Medial meniscal root tears are often disabling injuries that can occur in isolation during low-velocity, deep

knee flexion maneuvers in middle-aged patients. The most common meniscal root tear pattern is a radial tear near the

root attachment (type II). Root tears are often associated with meniscal extrusion, identified on magnetic resonance

imaging. Relocation of the meniscal root to its anatomic center is a reported current difficulty faced by surgeons during

surgical repair. However, this can be achieved via sufficient peripheral release of the posteromedial capsular attachment of

the medial meniscus. The purpose of this Technical Note is to describe the authors’ current surgical technique for medial

meniscus root repair with a peripheral release for addressing meniscal extrusion. Classifications: level I (knee); level II

(meniscus).

Medial meniscal root tears are often disabling in-

juries that can occur in isolation during low-

velocity, deep knee flexion maneuvers in middle-aged

patients.1 Most patients present with joint swelling

and complaints of medial joint line pain, exacerbated

with deep knee flexion on examination. The most

common medial meniscal root tear pattern is a radial

tear near the root attachment (type II).2,3 Root tears are

often associated with meniscal extrusion, identified on

the coronal view of magnetic resonance imaging

(MRI), measured at the level of the superficial medial

collateral ligament (sMCL).4

Previous evidence has shown that meniscal root tears

may progress to end-stage osteoarthritis within 1 to

2 years if not addressed surgically.5-8 However,

relocation of the meniscal root to its anatomic center

is a reported current difficulty faced by surgeons

during surgical repair. This anatomic relocation can be

achieved via sufficient peripheral release of the

posteromedial capsular attachment of the medial

meniscus at the time of surgery. The purpose of this

Technical Note is to describe the authors’ current

surgical technique for a medial meniscus root repair

with peripheral release for addressing meniscal

extrusion.

Surgical Technique
A detailed video of the technique is shown in Video 1.

Pearls and pitfalls of this technique and the advantages

and disadvantages for this approach are described in

Tables 1 and 2, respectively.

Indications and Contraindications

Indications for type II medial meniscus root repair

are clinical and radiographic evidence of a radial tear

within 0 to 9 mm from the medial meniscus root

attachment, confirmed during arthroscopy.9 The

characteristic “ghost sign,” indicated by a sudden

disappearance of a well-defined meniscal structure,

can occasionally be visualized in sagittal plane MRIs.10

Contraindications for meniscal root repair surgery are

Kellgren-Lawrence grade 3 to 4, diffuse grade 3 to 4

chondromalacia of the ipsilateral compartment, or a

patient deemed unable to meet the postoperative

rehabilitation protocol requirement of being non-

weightbearing for 6 weeks. Plain radiographs

including long-standing alignment films and
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Rosenberg views are included in addition to the

normal x-ray series to ensure that a patient does not

have significant unwanted genu varum malalignment

or decreased tibiofemoral joint space.3

Patient Positioning and Anesthesia

The patient is placed in the supine position on the

operating table. After the induction of general anes-

thesia, a bilateral knee examination is performed to

evaluate for any concurrent ligamentous instability and

to assess for knee range of motion. A well-padded high-

thigh tourniquet is subsequently placed on the opera-

tive leg, which is then placed into a leg holder (Mizuho

OSI, Union City, CA), while the contralateral knee is

placed into an abduction stirrup (Birkova Products,

Gothenburg, NE).

Surgical Approach

Standard anterolateral and anteromedial portals are

made adjacent to the patellar tendon. The joint is

insufflated with normal saline and visualized with a

30! arthroscopic camera (Smith & Nephew, Andover,

MA). An arthroscopic shaver (Smith & Nephew) is

inserted into the knee, and any notable adhesions are

removed. When the root tear is located medial to the

true medial posterior root attachment (Fig 1),

restoring the meniscal rim with in situ fixation aids in

better anatomic restoration than attempting to reduce

the meniscus to a nonanatomic position.11 The loca-

tion of the planned root repair on the tibial plateau

should then be decorticated using a curved curette or

curved shaver (Fig 2). When the medial meniscus is

found to have significant extrusion (Fig 3), it is

important to perform sufficient release of the

meniscus from the posterior and posteromedial joint

capsule so that the meniscus body can be pulled back

inside the joint when the root repair is tied down to

the decorticated potion of the tibial plateau. This

release can be performed with rotary scissors (Acufex;

Smith & Nephew), cutting along the posterior

Table 1. Pearls and Pitfalls

Pearls Pitfalls

Identification and preparation of the anatomic attachment site of the

medial meniscus posterior root is essential in reestablishing the

anatomic position and subsequent biomechanical restoration of

the root.

Offset of the medial meniscus from its position within the joint,

resulting from extrusion, results in disproportionate distribution of

loads within the medial compartment, leading to progression of

osteoarthritis.

A grasper is used with the medial meniscus to assess relative mobility

for returning the root of the posterior meniscus to its anatomic

insertion.

During root repair, extensive capsular attachments to the meniscus

can restrain the ability of the meniscal root to be pulled back into

the joint, potentially leading to inadequate positioning or

inadequate restoration of load distribution.

Significantly extruded menisci require sectioning of fibrous joint

capsule attachments to the meniscal body with a rotary scissors,

improving mobility of the meniscus for easier return inside the

joint.

Avoid tying sutures directly over the tibia, as the bone can cut the

sutures and cause laxity in the root repair fixation.

The meniscal rim should be repositioned to its anatomic attachment

with in situ fixation for root tears located medially to the medial

meniscal root attachment.

Tie the root repair over a button to allow for secure fixation and

postoperative visualization of the root repair.

Table 2. Advantages and Disadvantages

Advantages Disadvantages

Improves mobility for pulling

the meniscus back within

the knee joint

Extensive debridement of the

capsular attachments may

result in inadequate

peripheral healing

Reduces difficulty from

attempting to tension the

posterior meniscal

attachment to its anatomic

attachment site

Technically challenging

Fig 1. Arthroscopic view in a right knee, identifying a pos-

terior medial meniscal root tear.
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meniscocapsular junction both inferiorly and superi-

orly while leaving the midbody meniscal capsular at-

tachments intact (Fig 4). A grasper should be used to

assess the adequacy of the release of the extruded

meniscal root and determine when the peripheral

release is sufficient. In addition, pie-crusting of the

meniscofemoral attachment of the sMCL can be per-

formed to allow for increased visualization and

opening of the medial compartment for improved root

repair access and to avoid iatrogenic damage to the

medial femoral condyle joint surfaces.

Transtibial Tunnels

An initial incision for the transtibial tunnels is made

just medial to the tibial tubercle w5 cm distal to the

joint line. To best restore the footprint of the repair and

increase the chance of biologic healing, 2 transtibial

tunnels are created at the location of the root attach-

ment. A tibial tunnel guide (Smith & Nephew) is then

used to ream the first 2.4-mm tunnel (along the pos-

terior aspect of the posterior root attachment site). This

system has a 2.4-mm cannula that stays in place while

the drill pin is removed. The second tunnel is placed

anteriorly 5 mm using an offset guide (Smith &

Nephew). The tunnels are visualized arthroscopically to

verify correct tunnel placement, and the drill pins are

removed, leaving the 2 cannulas in place for passing the

sutures (Fig 5).

Suture Passing

A suture-passing device (Mini-FirstPass; Smith &

Nephew) is used to pass a suture tape through the

far posterior portion of the detached meniscal root

(Fig 6), w5 mm medial to its lateral edge for the

medial meniscus, passing from the tibial to the

femoral side. The suture-retrieving mechanism pulls

out the suture tape through the anteromedial portal

(through a cannula, to avoid soft tissue bridges) as

the device is removed. Before passing the second

suture tape through the meniscus, the first suture

tape is shuttled down through the more posteriorly

placed tibial tunnel to avoid intra-articular suture

tangling. To accomplish this, a looped nylon passing

suture is placed up the posterior tunnel cannula,

and the posterior suture is shuttled down the pos-

terior tunnel. The steps are repeated with the second

suture tape positioned through the midportion of

the meniscal root, anterior to the first suture tape

placed into the meniscus. The second suture is then

pulled down through the anterior positioned tibial

cannula.

Root Fixation

The suture tapes are tied down over a cortical fixation

device (Endobutton, Smith & Nephew) on the ante-

romedial tibia for themedial meniscal root repair (Fig 7),

Fig 2. Arthroscopic view in a right knee, showing preparation

of the native root attachment by decortication of the attach-

ment site using a curved curette.

Fig 3. Arthroscopic view in a right knee, showing meniscal extrusion and an inability to pull the posterior (A) and medial aspect

(B) of the meniscus, bringing the root to its native attachment site.
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Fig 4. Arthroscopic view in a right knee, showing the lateral release performed with rotary scissors cutting along the posterior

meniscocapsular junction both inferiorly (A) and superiorly (B) and release of the medial meniscocapsular junction superiorly

(C), extending to the posterior region (D).

Fig 5. Anteromedial and arthroscopic views in a right knee, showing the 2 transtibial tunnels created at the native root

attachment site, with the first tunnel created using a tibial tunnel guide (A) and the second tunnel separated by 5 mm using an

offset guide (B).

Fig 6. Anteromedial and arthroscopic views in a right knee, displaying the passing of a suture tape through the far posterior

portion of the detached meniscal root (A), a suture-retrieving mechanism pulling out the suture tape through the anteromedial

portal (B), and shuttling of the suture tape through the posterior tibial tunnel. These steps are repeated with the second suture

tape positioned through the midportion of the meniscal root (C), anterior to the first suture tape placed into the meniscus.
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while the posterior root of the respective meniscus is

visualized arthroscopically to confirm a secure repair

(Fig 8).

Postoperative Protocol

After the procedure, the patient is to remain non-

weightbearing for 6 weeks on crutches. Physical ther-

apy begins on postoperative day 1 with a focus on pain

control, reducing edema, and knee motion. Knee range

of motion is limited from 0! to 90! for the first 2 weeks

to protect the meniscal root repair, and then motion is

progressed as tolerated. The patient is placed into a

knee immobilizer during the entire non-weightbearing

period of 6 weeks.

Weightbearing is initiated at 6 weeks post-

operatively along with low-resistance cycling on a

stationary bicycle. If a patient is in genu varum

alignment, a medial unloader brace (Ossur Americas,

Foothill Ranch, CA) is used once weightbearing

begins until a minimum of 4 months postoperatively,

to allow for adequate healing and unloading of the

root repair. Once patients can tolerate 20 minutes of

walking with a nonantalgic gait pattern, a periodized

strength program may be initiated that focuses on the

sequential development of muscular endurance,

strength, and power. Knee flexion during weight-

bearing exercise is limited to 70! until 16 weeks

postoperatively, to avoid excessive strain on the

meniscal root repair.

Patients may begin a gradual return to activity pro-

gression w5 months postoperatively. Clearance for re-

turn to all activities is determined after passing a

functional sports test and clinical examination with

plain radiographs at 6 to 7 months postoperatively.3,12

Discussion
Restoration of the anatomic footprint of the posterior

medial meniscal root attachment is essential for suc-

cessful outcomes after a meniscal root repair. This

technique describes the necessary approach of suffi-

ciently releasing the extruded meniscus from adhesions

and the posteromedial capsule to reduce the medial

meniscus back into the joint. Additionally, pie-crusting

of the femoral attachment of the sMCL may allow for

increased visualization and opening of the medial

compartment for improved root repair access, which

has been previously reported to not affect valgus laxity

or clinical outcomes.13

A nonanatomic posterior medial root repair has been

shown previously to be insufficient at restoring knee

biomechanics.11 Specifically, a nonanatomic repair

reduced contact area (35% to 53%), increased mean

contact pressure (67%), and increased peak contact

forces (59%) compared with intact meniscus. In

contrast, when the posterior medial meniscus root was

adequately released and restored to its native footprint,

an anatomic repair increased contact area (average

17% to 36%), reduced mean contact pressure (e54%),

Fig 7. Anteromedial view in a right knee, showing the medial

meniscal root repair fixation tying the suture tapes down over

a cortical fixation device (Endobutton, Smith & Nephew) on

the anteromedial tibia.

Fig 8. Arthroscopic view in a right knee, with probing of the posterior aspect of the meniscal body (A) and the root fixation (B),

assuring the root fixation and the meniscus itself are secure.
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and reduced peak contact forces (e33%) relative to

intact meniscus.11 These findings were the result of a

nonanatomic root repair reattached 5 mm poster-

omedial to the native medial meniscus root

attachment.11

Similarly, Sekaran et al.14 reported that nonanatomic

placement of a meniscal transplant 5 mm medial to the

anatomic posterior medial meniscal attachment signif-

icantly increased the normalized maximum pressures

over all flexion angles and shifted the centroid of con-

tract area posteriorly. Starke et al.15 reported that

nonanatomic placement of the root by 3 mm medially

or laterally significantly affected the menisci’s ability to

convert tibiofemoral loads into circumferential tension,

thereby compromising meniscal function.15 Therefore,

in addition to performing a sufficient peripheral release,

detailed knowledge of the native meniscal root attach-

ment center and posterior medial capsule is necessary

when performing root repair surgery.16-18

This Technical Note describes an expanded approach

for anatomic restoration of medial meniscal posterior

roots that are limited by mobility and inhibit restoring

of the root to its necessary position, resolved by pe-

ripheral release of the posteromedial capsule and

medial meniscus adhesions. Further clinical studies are

needed to validate this technique, with patient follow-

up to assess the effect from meniscal extrusion in

long-term clinical scenarios.
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