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Surgical Repair of Symptomatic Wrisberg Variant
Discoid Lateral Mensicus with Pull-Out Repair and

Capsulodesis

Nobutake Ozeki, M.D., Ph.D., Hideyuki Koga, M.D., Ph.D.,

Tomomasa Nakamura, M.D., Ph.D., Yusuke Nakagawa, M.D., Ph.D.,
Toshiyuki Ohara, M.D., Ph.D., Yuji Kohno, M.D., Ph.D., and Ichiro Sekiya, M.D., Ph.D.
Abstract: Wrisberg variant discoid lateral meniscus (DLM) is a congenital anatomic variation of the meniscus in the knee
joint, which is an uncommon type of the DLM. We present a surgical technique in a case of symptomatic Wrisberg variant
DLM. To improve the instability due to the lack of the posterior attachment of meniscotibial ligament, the posterior portion
of DLM was attached to the insertion site of normal LM posterior root using pull-out repair technique. In addition, a
longitudinal tear from the anterior to the middle portion of DLM was repaired with outside-in and inside-out techniques.
Finally, a capsulodesis using knotless anchors was performed from outside of the joint to prevent the meniscus extrusion
after the surgery. Knee symptoms such as pain, catching, and ROM restriction disappeared at 3 months after the surgery.
Postoperative magnetic resonance imaging showed a slightly sharpened shape of the DLM, and the attachment of the
posterior portion of the DLM was observed. Longitudinal tear of the DLM was healed without cleavage. This procedure is
useful to improve the symptoms of the knee joint withWrisberg variant DLM and to preserve the function of the meniscus.
Introduction
iscoid lateral meniscus (DLM) is a congenital
Danatomic variation of the meniscus in the knee

joint. The prevalence of DLM is higher in the Asian
populations (1.5% to 38%)1-4 rather than in the
Western populations (1.5 to 5%).5,6 DLM is classified
into three types based on the morphologic features and
presence of the meniscotibial ligament7: complete DLM
(type I) covers the entire tibial plateau, incomplete
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DLM (type II) covers more of the tibial plateau than is
normal, and Wrisberg variant (type III) lacks the
posterior capsular attachment, with the exception of
the posterior meniscofemoral ligament (Wrisberg
ligament).
A stable DLM is asymptomatic, and no treatment is

necessary. When knee symptoms, including pain,
effusion, catching, locking, and limitation of range of
motion (ROM) occur associated with an injured DLM,8

a surgical procedure should be considered. Previously,
total or subtotal meniscectomy had been performed,
and satisfactory results were obtained just after the
surgery.9 However, contact pressure on the lateral
compartment dramatically increased, and degeneration
of articular cartilage and/or osteochondritis dissecans
has emerged,10 leading to secondary osteoarthritis.9 A
systematic review has shown that more degenerative
change occurs after subtotal or total meniscectomy.11

From the viewpoint of preserving the meniscus func-
tion, a saucerization with suture repair has been per-
formed,12 and satisfactory clinical results were
obtained. However, a possible concern is that DLM
appears extruded after surgery,13,14 and function of the
meniscus might not be maintained properly.
For the surgical procedure of the Wrisberg variant

DLM, only a small number of reports have been
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reported.15-17 Neuschwander reported one case of
meniscectomy and 6 cases of stabilization of the
meniscus to the posterior capsule.15 Yue reported two
cases of partial resection and two cases of inside-out
repair of DLM to the posterolateral capsule.16 Almost
good clinical results were obtained; however, a surgical
option that can definitely eliminate the instability of the
Wrisberg variant DLM has not been established.
Here, we present a surgical technique for treatment

of symptomatic Wrisberg variant DLM. To improve
the instability due to the lack of the posterior attach-
ment of meniscotibial ligament, posterior portion of
DLM is attached to the insertion site of normal LM
posterior root using pull-out repair technique. In
addition, a longitudinal tear from the anterior to the
middle portion of DLM is repaired with outside-in and
inside-out techniques. Finally, a capsulodesis using
knotless anchors is performed from outside of the
joint to prevent the meniscus extrusion after the
surgery.

Indications, Preoperative Patient Evaluation, and
Imaging
This technique is indicated for patients with Wrisberg

variant DLM, who have symptoms, such as knee pain,
effusion, catching, locking, and limitation of ROM.
Preoperative magnetic resonance imaging (MRI) is
necessary to evaluate the classification, tear pattern,
and the shift of the DLM.18 It is sometimes difficult to
accurately diagnose Wrisberg variant DLM on preop-
erative MRI; in such cases, arthroscopic evaluation is
necessary for conclusive diagnosis. For preoperative
patient evaluation, a physical examination should be
performed for effusion, joint line tenderness at the
lateral side of the knee, limitation of knee range of
motion, and McMurray test. Preoperative MRI shows a
Fig 1. Preoperative MRI of a left
knee joint (A and B: coronal
planes; C and D: sagittal planes).
(A) Discoid lateral meniscus
(DLM) covered the most area of
the lateral tibial plateau (arrow).
(B) No tibial attachment of pos-
terior DLM was observed (arrow).
(C) DLM lacked the posterior
tibial attachment (arrow). (D)
Longitudinal tear was observed at
the anterior part of the LM
(arrow).
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large size of the LM, which covered most of the area of
the lateral tibial plateau (Fig 1A). The posterior horn of
the LM lacks a bony attachment to the tibia in both
coronal and sagittal planes (Fig 1, B and C). Longitu-
dinal tear is observed at the anterior part of the LM (Fig
1D). From these findings, it is diagnosed as the injury of
the Wrisberg variant DLM.

Surgical Technique (With Video Illustration)
The patient is positioned supine on a standard oper-

ating table. An anteromedial and anterolateral portals
are used for the standard arthroscopic examination
(Video 1). Arthroscopic view from the anterolateral
portal reveals that the lateral tibial plateau is almost
covered with the DLM (Fig 2A). At first, an inside-out
suture is addressed for DLM, and the meniscus body
is pulled to the lateral peripheral side to better visualize
the lateral compartment and to proceed with the sur-
gical procedure. There is no bony attachment of the
posterior horn of the DLM (Fig 2B), and the posterior
part of the DLM is pulled anteriorly by probing in spite
of no obvious tear (Fig 2C). A complete longitudinal
Fig 2. Arthroscopic images of
Wrisberg variant discoid lateral
meniscus (DLM) in a left knee
joint (viewing from an ante-
romedial portal). (A) DLM
covered the most area of the
lateral tibial plateau. (B) Posterior
portion of the DLM had no tibial
attachment and was floated from
the tibia. (C) Posterior part of the
DLM was displaced anteriorly by
probing. (D) Longitudinal tear
from the anterior to the middle
portion of the DLM was observed
with the gap at the tear site and
the exposed lateral tibial plateau
(asterisk). A denotes anterior
cruciate ligament; D denotes
DLM; F denotes lateral femoral
condyle; and T denotes lateral
tibial plateau.
tear is observed in the white-red zone extended from
the anterior to the middle part of the DLM (Fig 2D).
For the elimination of the meniscus instability, a bone

tunnel is created to attach the posterior portion of the
DLM to the tibia. A 2.4-mm guide wire (Arthrex,
Naples, FL) is inserted into the insertion site of normal
LM posterior root from the anteromedial aspect of the
proximal tibia using ACUFEX Director Tip Aimer
(Smith & Nephew Endoscopy, Andover, MA) (Fig 3,A
and B), and the 6-mm-diameter tunnel is created.
Subchondral bone at the lateral side of the tunnel outlet
is exposed by a curettage to enhance the healing of the
meniscus attachment. A Knee Scorpion Suture Passer
(Arthrex, Naples, FL), preloaded with 2-0 FiberWire
(Arthrex) is inserted through the anterolateral portal,
creating a mattress suture at the posterior horn (Fig
3C). The suture post is placed in front, and the tined
suture is left uncut, so this suture can be pulled into the
tunnel, as well as work as a locking suture against
SutureTapes applied later. Then, 2 SutureTapes
(Arthrex) are passed just lateral to the mattress suture
using the Knee Scorpion, applying racking hitch knot.



Fig 3. Surgical procedure of
creating an attachment of the
posterior portion of discoid lateral
meniscus (DLM) in a left knee
joint. (A) Viewing from an ante-
rolateral portal. (B-D) View from
an anteromedial portal. (A) A
guide was positioned at the
anatomical insertion site of the
normal LM posterior root
(viewing from an anterolateral
portal). (B) A 2.4-mm guidewire
was inserted. (C) Subchondral
bone at the lateral side of the
tunnel outlet was exposed by a
curettage. (D) Sutures were
secured at the posterior portion of
the DLM and pulled into the
tunnel. D denotes DLM; F denotes
the lateral femoral condyle; T de-
notes the lateral tibial plateau.
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Sutures are shuttled through the bone tunnel to the
anteromedial aspect of the proximal tibia without final
fixation (Fig 3D).
To repair the anterior portion of the longitudinal tear,

outside-in technique is performed using a Micro
SutureLasso Small Curve with Nitinol Wire Loop
(Arthrex). A 2-cm horizontal skin incision is made at
the level of the LM to expose a joint capsule. An
Ultrablade is passed though both the femoral and tibial
sides of the anterior portion of the DLM, and the knot is
tied on the capsule. For the repair of the anterior part, 5
sutures are required. To repair the middle portion of the
longitudinal tear, inside-out technique is performed
using Henning meniscal suture kit (Stryker, Kalama-
zoo, MI). A 2.5-cm longitudinal skin incision is made
under the level of the LM to expose a joint capsule. For
the repair of the middle part, a total of 2 inside-out
sutures are required (Fig 4A).
Next, for the prevention of the meniscus extrusion, a

capsulodesis is performed from the outside of the joint
using 1.8-mm Knotless FiberTak Soft Anchors
(Arthrex). For the appropriate anchor placement, a
spinal needle (23G) is inserted beneath the meniscus
from the outside of the joint (Fig 4B). From the skin
incision of the inside-out technique, the anchor is
inserted at the edge of the tibial plateau. A total of 3
anchors are inserted at an interval of 1 cm. The repair
suture from the second anchor is inserted into the
shuttling suture loop from the first anchor, and the
shuttling suture of the first anchor is gently pulled to
pass the repair suture through the first anchor. The
repair suture of the second anchor is tightened. In the
same manner, the repair suture from the third anchor is
inserted into the shuttling suture loop from the second
anchor, and the shuttling suture of the second anchor is
gently pulled to pass the repair suture through the
second anchor. The repair suture of the third anchor is
also tightened. At this time, the capsule is substantially
stabilized (Fig 4C); therefore, the repair suture of the
first anchor is dismissed.
Finally, the sutures for the posterior portion of the

DLM are fixed using TensionLoc (Arthrex) at the
anteromedial aspect of the proximal tibia. With
arthroscopic viewing from the anteromedial portal, the



Fig 4. Surgical procedure of
repair of the DLM in a left knee
joint (viewing from an ante-
romedial portal). (A) Longitudinal
tear from the anterior to the
middle portion of DLM was
repaired with outside-in and
inside-out techniques. (B) A spi-
nal needle was inserted beneath
the meniscus for the appropriate
anchor placement of a capsulod-
esis. (C) Capsulodesis was per-
formed from the outside of the
joint using 1.8-mm Knotless
FiberTak Soft Anchors (Arthrex)
for the prevention of the
meniscus extrusion. Three an-
chors were inserted at the edge of
the tibial plateau and tensioned
with the next anchor, respectively
(arrowheads). The capsule was
substantially stabilized. (D) The
sutures for the posterior portion
of the DLM were fixed with
arthroscopic viewing from the
anterolateral portal. Final arthro-
scopic examination showed the
properly exposed tibial cartilage
with repaired DLM. D denotes
DLM; F, lateral femoral condyle;
T, lateral tibial plateau.
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suture ends for the DLM are tied under adequate ten-
sion. Final arthroscopic examination shows the prop-
erly exposed tibial cartilage with repaired DLM (Fig
4D). Throughout the procedure, meniscectomy is not
necessary. The tips and pitfalls of this technique are
described in Table 1.

Postoperative Course
After the surgery, a routine postoperative protocol for

meniscus repair, including range of motion exercises
Table 1. Tips and Pitfalls

Tips

� At first, place an inside-out suture for DLM and pull it to the lateral
peripheral side. This enables you to better visualize the lateral
compartment and easily proceed with the surgical procedure.

� Position the transtibial tunnel properly at the anatomical insertion
site of the normal LM posterior root.

� For a capsulodesis, insert anchors at the edge of the lateral tibial
plateau, but not into the articular cartilage. Guidance of a spinal
needle just beneath the LM indicates the appropriate position.
and partial weight bearing with a knee immobilizer and
crutches, is applied. Walking without knee immobilizer
is permitted at 4 weeks postoperatively, and full weight
bearing is permitted at 6 weeks. After the confirmation
of healing in MRI at 3 months, (Figs 5-7), deep
squatting at more than 90� is allowed.

Discussion
We have introduced a surgical repair of symptomatic

Wrisberg variant DLM, which consists of three main
Pitfalls

� Surgical instruments such as the tibial tunnel guide and suture
passer should be handled carefully to avoid chondral damage.

� Care should be taken not to damage the inside-out sutures
during the procedure of capsulodesis.



Fig 5. Postoperative magnetic
resonance image of a left knee
joint at 3 months after surgery (A
and B: coronal planes; C and D:
sagittal planes). (A) A sharpened
shape of the DLM. (B) Created
attachment of the posterior
portion of the DLM (arrow). (C)
The attachment of the posterior
portion of the DLM (arrow). (D)
Repaired longitudinal tear of the
DLMwas healed without cleavage
(arrow).
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procedures: creating an attachment of the posterior
portion of DLM through a bone tunnel, repair of a
longitudinal tear from the anterior to the middle
portion of DLM using outside-in and inside-out tech-
niques, and a capsulodesis using knotless anchors from
outside of the joint to prevent the meniscus extrusion
after the surgery.
To improve the instability of the Wrisberg variant

DLM due to the lack of the posterior attachment of
meniscotibial ligament, previous reports showed
inside-out technique to stabilize the DLM to the
posterior capsule.16 However, it is difficult to obtain
enough stability using inside-out technique from an
anteromedial portal because the penetrating angle
of meniscal repair devices was too shallow to repair
the posterior portion of LM. Of course, the all-
inside technique for LM from an anterolateral
portal has a considerable risk to induce the neu-
rovascular injury. Therefore, it would be best to
create a bony attachment of the Wrisberg variant
DLM using pull-out repair technique to obtain
enough stability of the posterior portion of the
DLM, as well as to mimic anatomical insertion site
of the normal LM.
In addition to the meniscal repair techniques, a

capsulodesis was performed using knotless anchors
from outside of the joint. Previous reports showed
that meniscal repair would induce transposition of the
medial meniscus,19,20 and the meniscus extrusion af-
ter surgery increased as the number of sutures
required for repair increased.21 In this surgical pro-
cedure, a number of sutures are necessary for
meniscal repair, which has a possibility to induce the
meniscal extrusion. Moreover, extrusion of the



Fig 6. Postoperative magnetic resonance imaging of a left
knee joint at 3 months after surgery (sagittal planes). Holes of
suture anchors were observed at the edge of the lateral tibial
plateau (arrowheads).

Fig 7. Three-dimensional
MRI of a left knee joint us-
ing Vincent. (A) Preopera-
tive image showed no
attachment of DLM (ar-
row). (B) Postoperative im-
age showed a substantial
posterior attachment of the
DLM (arrow).

Table 2. Advantages and Limitations of this Technique

Advantages Limitations

� Pullout suture fixation of posterior portion of the DLM pro-
vides the definite stabilization of the Wrisberg variant DLM.

� Meniscus extrusion after repair is prevented by capsulodesis,
which leads to maintaining the function of the meniscus.

� To complete the procedure is technically demanding.
� There is a risk to limit the normal motion of LM during knee

extension-flexion.

DLM, discoid lateral meniscus; LM, lateral meniscus.
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meniscus can occur after surgery of the DLM, even in
cases in which a sufficient margin of the discoid
meniscus has been preserved,22 probably because
collagen fibers in the discoid meniscus are disoriented
and discoid menisci have less hoop stress function-
ality.23 Therefore, we performed the capsulodesis to
prevent the meniscus extrusion.24,25

The tips of this procedure are listed in Table 1. At first,
we placed an inside-out suture for DLM26 and pull it to
the lateral peripheral side. It enabled better visualiza-
tion of the lateral compartment to proceed with the
surgical procedure with the DLM. To create a bony
attachment of the posterior portion of DLM, the
transtibial tunnel should be properly placed at the
anatomical insertion site of the normal LM posterior
root because a wrong position would result in a
biomechanical property of the LM different from the
normal one. In addition, the anchors for capsulodesis
should be inserted at the edge of the lateral tibial
plateau, but not into the articular cartilage. Guidance of
a spinal needle just beneath the LM is useful for the
appropriate position.
The pitfalls of this procedure are as follows: surgical

instruments, such as the tibial tunnel guide and suture
passer, should be handled carefully to avoid chondral
damage. Care should be taken not to damage the
inside-out sutures, while the procedure of capsulodesis
(Table 1).
The critical advantages of this surgical technique are
pullout suture fixation of posterior portion of the DLM
provides the definite stabilization of the Wrisberg
variant DLM, and the capsulodesis prevents the
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meniscus extrusion after repair of longitudinal
meniscus tear of the DLM (Table 2). It improves the
clinical symptoms and maintains the proper function of
the meniscus.
The main disadvantages of this technique are that this

procedure is technically demanding, and there is a risk
of limiting the normal motion of LM during knee
extension-flexion (Table 2).
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