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Arthroscopic Medial Meniscal Posterior Root Repair
With Transtibial Luggage-Tag and Horizontal

Mattress Sutures

David Drynan, M.B.B.S., B.E., F.R.A.C.S.(Orth), Marcel Betsch, M.H.B.A.,

Waael Aljilani, M.B.B.S., S.B.Ortho, and Daniel B. Whelan, F.R.C.S.
Abstract: Medial meniscal posterior root repair techniques have shown positive yet varied results in the literature. The
decision to perform repair has improved clinical outcomes in many situations, although the healing rate is approximately
64% and the repair strength is roughly one-third of the native root strength, with meniscal extrusion being common. We
present a technique based on biomechanical evidence to obtain a strong anatomic posterior root repair to restore nearly
normal knee mechanics, combining an increased size of footprint under the lateral aspect of the medial meniscal horn for
healing and a luggage-tag suture with a posteriorly placed horizontal mattress suture. The horizontal mattress suture is
passed to capture the circumferential fibers of the meniscus and the luggage-tag suture is passed to capture the radial fibers
of the meniscal body, through a single transtibial tunnel. The aim of this repair is to restore the normal meniscal function.
here is increased focus regarding tears of the
Tmedial meniscal posterior root as increased clinical
data confirm its importance in knee function. Medial
meniscal posterior root tears (MMPRTs) have been re-
ported in 2 case reports in the adolescent population
and at rates between 10.1% and 27.8% in the adult
knee.1-3 Meniscal root tears involve the area from the
tibial insertion to 9 mm from the insertion, and they
increase medial-compartment contact pressure and
cause altered kinematics and meniscal extrusion, lead-
ing to degenerative disease within a year.4-7

Restoring knee kinematics and force distribution via
an appropriately positioned meniscus is essential for
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achieving good functional results, improving force dis-
tribution across the joint, normalizing internal rotation
and anterior translation, and limiting degenerative joint
disease.6,8-10 This is dependent on complete healing of
the meniscus, with stated rates between 0% and
95%, with an average healing rate of 64%, to prevent
meniscal excursion and abnormal mechanics.8,9,11,12

To assist in preventing excursion, some authors have
used tendon grafts, medial anchors, and additional
tunnels, improving stability.5,13-16 Other authors have
advocated different suture configurations and types
with a pullout technique to improve stability and
prevent excursion although mainly in biomechanical
studies.17-31

Many authors have attempted to decrease extrusion
and improve function through alternate suture tech-
niques, using more sutures, additional anchors, or fix-
ation of the posteromedial tibial plateau. We believe
that by combining the clinical and biomechanical evi-
dence with the basic science and anatomic constraints
of the medial meniscus while attempting to address the
meniscal root pathology, we can achieve a safe, repro-
ducible, and biomechanically sound repair of MMPRTs.

Technique

Positioning and View
The patient is placed supine on the operating table,

with an above-knee tourniquet, lateral bolster, and foot
roll, and is draped in the standard arthroscopy fashion.
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Table 1. Equipment for Arthroscopic Posterior Medial Root
Repair

Standard arthroscopy setup with 30� scope
Acufex ACL Tip Aimer guide (Smith & Nephew)
2.4-mm Beath pin (Smith & Nephew)
Curved curette
Hewson suture passer (Smith & Nephew)
ConMed Spectrum suture passer with PDS shuttle sutures
No. 2 Ultrabraid � 2 (Smith & Nephew)
EndoButton (Smith & Nephew)

ACL, anterior cruciate ligament.

Table 2. Pearls and Pitfalls for Arthroscopic Posterior Medial
Root Repair

Pearls
A percutaneous titrated MCL release should be performed.
The surgeon should remove cartilage to bleeding bone, following
the line of the posterior rim of the meniscus.

The surgeon should plan where the sutures are to be placed in the
body of the meniscus and then place the ACL guide pin in the
center of the planned sutures.

Placement of a luggage-tag suture first can often help hold the
meniscus reduced to allow placement of a horizontal mattress
suture at the posterior aspect.

Pitfalls
Footprint too small
Mismatch between tibial tunnel and ideal sutures in body medial
to transition zone

Luggage-tag suture too central in white-white zone, which can
fold meniscus

ACL, anterior cruciate ligament; MCL, medial collateral ligament.

e22 D. DRYNAN ET AL.
In the case displayed, a combined anterior cruciate
ligament (ACL) tear and MMPRT are addressed, and
the boneepatellar tendonebone (BPTB) graft harvest
incision is used on the medial aspect for anteromedial
and accessory anteromedial portal access. If the
MMPRT is not combined with an ACL reconstruction,
then standard anterolateral, anteromedial, and acces-
sory anteromedial portals are used, and a small incision
lateral to the tibial tuberosity is made for fixation of the
meniscal repair sutures.

Operative Technique
Diagnostic arthroscopy is performed to assess the

lesion in question, confirm associated injuries, and
assess access. In the case of a medial meniscal root tear,
we perform a titrated extra-articular release of the
medial collateral ligament to improve access and visu-
alization to the posterior horn and root, with a spinal
needle release from the posteromedial aspect inferior to
the tibial flare (Video 1). The equipment needed for our
technique is shown Table 1, pearls and pitfalls are
presented in Table 2, and diagnostic findings of root
tears are presented in Figure 1.
Desired tibial footprint preparation is performed with

the knee in extension and valgus force to open the
posteromedial aspect of the knee. A curette is intro-
duced, and cartilage is removed from the anatomic root
posterior to the ACL, in a posteromedial direction for
approximately 5mm to bleeding bone, to improve
healing (Figs 2 and 3). The footprint preparation is
completed with an arthroscopic shaver as needed (Fig
4). Then, a 2.4-mm guide pin is passed through the
ACL tip-aiming guide approximately 5 to 6 mm medial
to the anatomic root, achieving approximately 3 mm of
cancellous bone surrounding the guidewire (Fig 5). This
allows the anatomic reduction of the meniscus while
suturing the strongest aspects of the meniscus with
downward pressure. Care must be taken during this
step not to injure the neurovascular structures in the
posterior compartment of the knee.
A 45� ConMed Spectrum suture passer (ConMed,

Utica, NY) is introduced into the knee, and sutures are
passed just medial to the transition zone through the
body of the posterior horn. The first limb of the No. 2
Ultrabraid (Smith & Nephew, Watford, England) should
pass at the junction of the outer and middle thirds of
the meniscus, and the second limb should pass in the
central aspect of the middle third of the meniscal tissue
abutting the red-white/white zone to capture the radial
fibers for strength. This creates a luggage tagetype su-
ture configuration in the meniscal root, which we
believe further strengthens the repair. Then, a hori-
zontal mattress suture (No. 2 Ultrabraid) is passed in the
body, medial to the transition zone, posterior to the
luggage-tag suture, with the first limb in the peripheral
third and the second limb at the junction of the middle
and peripheral thirds of the meniscus. This technique is
performed to capture the fiber orientation of the poste-
rior horn of the meniscus and apply a large surface area
of downward pressure to the footprint, and we believe
that a suture passes through the meniscus with less
trauma than a tape and has a similar cut-through rate.
All sutures limbs are shuttled via a Hewson suture

passer (Smith & Nephew) to the anterolateral tibia to be
tied over an EndoButton (Smith & Nephew) (Fig 6).
The drill tunnel is located lateral to the tibial tuberosity
to avoid tunnel interference in combination procedures
and is as short as possible to avoid the bungee effect of
long tunnels. The sutures are tied over an EndoButton
placed on the tibial cortex, with the knee reduced, if
there is concomitant ligamentous injury, and held at
30� of flexion (Figs 7 and 8).

Rehabilitation
The patient is initially placed in a knee extension

brace until quadriceps control is regained; then,
physiotherapist-guided noneweight-bearing rehabili-
tation is commenced. Rehabilitation includes a graded
increase in noneweight-bearing flexion and extension
exercises from 0� to 90� for 6 weeks, allowing limited
internal rotation, followed by full range of motion and a



Fig 1. Diagnostic arthroscopic findings, confirming a type 2
posterior medial meniscal root tear (supine position, right
side, viewing from the anterolateral portal).

Fig 3. Tibial footprint preparation (supine position, right side,
viewing from the anterolateral portal).
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graded return to weight bearing from weeks 6 to 8
postoperatively. The patient is allowed to perform deep
squats after the fourth postoperative month and to re-
turn to sport-related training at 5 months.
Discussion
Repair of MMPRTs is required to restore normal knee

mechanics, improve functional outcomes, and delay
degenerative disease.6-8,13,32-39 Lee et al.9 have shown
that patients with stable healed meniscal roots have
higher Hospital for Special Surgery and International
Knee Documentation Committee scores, presumably
Fig 2. Curettage to the medial root and cartilage under the
radial fibers and body (right side, viewing from the lateral
portal), with a curved curette through the medial portal.
owing to restoration of knee mechanics and proprio-
ception.40 Our technique uses a luggage-tag stitch
through the body of the meniscus combined with a
horizontal mattress suture for improved downward
pressure and resistance to displacement, aiming to
restore the nearly normal mechanics of the medial
meniscus.
The anatomic footprint of the medial meniscal pos-

terior root is an area of approximately 30.4 mm2 in the
posterior intercondylar fossa, a small area anterior to
the posterior cruciate ligament.41,42 By restoring the
anatomic location of the root and decreasing excursion,
hoop stress and meniscal function are restored.43-46
Fig 4. Acufex anterior cruciate ligament guide used to drill
through the center of the posterior medial root repair, slightly
medial to the anatomic origin, to improve footprint healing (su-
pine position, right side, viewing from the anterolateral portal).



Fig 5. Hewson suture passer placed in the center-medial
aspect of the footprint (supine position, right side, viewing
from the anterolateral portal).
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Exposing bleeding cancellous bone in the line of the
posterior horn of the medial meniscus, we aim to
achieve stable healing of the root and improve
stability of the meniscus by increasing the footprint
under the red-red zone and location of the circumfer-
ential fibers to achieve ideal restoration of the hoop
stress distribution without overconstraining the poste-
rior horn movement.41,47 Kwon et al.48 found that
lateral tibial tunnel placement is more accurate and the
tunnel is usually 5.6 mm medial to the root; by
Fig 6. Passage of a horizontal mattress suture posterior to the
luggage-tag suture, capturing the initial circumferential fibers
in the body (supine position, right side, viewing from ante-
rolateral portal). The ConMed suture passer is in the root or
body. The white suture is 1 limb of the horizontal mattress
suture. The black arrow indicates the Hewson suture passer.
The luggage-tag suture is passed through the tibial tunnel.
increasing our footprint, this lateral tunnel is placed
centrally over the cancellous bone for a maximum
healing surface, with the passage of sutures medial to
the transition zone for improved repair strength.49

The suture type and technique have been investigated
comparing multiple iterations, although no studies to
date have compared the suture location and combina-
tion of suture constructs and materials that we suggest
using. LaPrade et al.50 have shown no significant dif-
ference between a single tunnel and double tunnels for
MMPRT fixation; moreover, the transtibial pullout
technique has a limited bungee effect and a relatively
strong construct, with ultimate failure of approximately
400 N.17,51 The suture material and technique are the
weakest link in the construct, with the strongest ulti-
mate load to failure or 3 mm of displacement in braided
tapes, although knot security is of concern and creep
has been shown.19,49 The final strongest suture
construct reported is the modified Mason-Allen stitch,
with an ultimate failure load of 325 � 77 N, although
this is far lower than the ultimate tensile failure load of
the posterior root of the native meniscus, reported as
359 � 168 N to 678 � 140 N in 2 studies.26,28,31 Our
technique, using a luggage-tag suture and a horizontal
mattress suture, is not biomechanically validated for
strength; it does combine aspects of biomechanical
studies to assess strength, suture pullout, displacement,
strength of bony fixation, and restoration of anatomy.
A recent study by Lee et al.52 described an increased
healing rate of root repairs with atelocollagen
augmentation with Mason-Allen suture repair.
Rehabilitation has not yet been fully explored after

MMPRT repairs. Current biomechanical modeling of
partial weight-bearing knee rehabilitation would place
60 � 20 N of force through the posterior root, with the
Fig 7. Suture configuration, with the luggage-tag suture
(blue) in the anterior-central aspect and the horizontal
mattress suture (white) in the peripheral aspect (supine po-
sition, right side, viewing from anterolateral portal).



Fig 8. The medial meniscal root is reduced to the footprint
and an ultrabraid is tied via a single tibial tunnel over an
Endobutton. (Supine position, right side, view from antero-
lateral portal.)
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maximum at 90� and internal rotation.53 In our reha-
bilitation protocol, patients are noneweight bearing for
6 weeks, allowing 0� to 90� of range; limited internal
rotation can be attempted.
Specific risks and considerations associated with our

technique include tunnel proximity to the ACL tunnel,
ensuring no convergence, and the theoretical risk of
EndoButton subsidence if placed on metaphyseal bone
at the BPTB harvest site. We pay particular attention to
medial collateral ligament release, if required, and
avoid this technique in valgus knee patients, and we
place the EndoButton under the tibialis anterior fascia
or in the bone defect from the BPTB tibial graft site. We
ensure to traction the meniscus root into the anatomic
footprint, ensure not to over reduce, but tension the
sutures for compression at root, allowing known small
amount of stretch of construct shown above.
The clinical benefits of posterior root tear repairs are

well documented, with improved knee function scores,
normalized kinematics, and a delay in degenerative
joint disease, yet the rate of complete healing remains
roughly 64%.9,10,38,54-57 Our technique has not been
clinically validated in the literature but does follow
published biomechanical and clinical principles. The
future of this technique is to be biomechanically and
clinically validated.
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