Technical Note

Surgical Management of Discoid Lateral Meniscus ®

With Anterior Peripheral Instability: Retaining an

Check for
updates.

Adequate Residual Meniscus Volume
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Abstract: Discoid lateral meniscus (DLM) presents with differing pathoanatomy and may exhibit various types of tears.
The treatment strategy is based on the presence and location of instability as a result of deficient capsular attachment.
Recently, meniscal stabilization after saucerization has been recommended for DLM to preserve the meniscus shape,
prevent extrusion, and mitigate against the progression of osteoarthritis. In addition to stabilization, the resection volume
is important to prevent osteoarthritic changes. Although there was no tear and no displacement of the lateral meniscus on
magnetic resonance imaging, some DLMs were found to have tears and peripheral instability during arthroscopy.
Therefore, the assessment of peripheral instability during surgery is very important to achieve a desirable clinical outcome.
This Technical Note describes an arthroscopic technique for anterior peripheral stabilization of the DLM, in which we
highlight the surgical procedure for repair of the anterior horn, reassess the instability around the popliteal hiatus after the
anterior horn is repaired, and the stabilization of the posterior horn, if necessary.

Discoid lateral meniscus (DLM) is a congenital
anatomic variation in meniscal shape and stabil-
ity, rendering the lateral meniscus susceptible to in-
juries and instability that often require surgical
management. Previously recommended treatments for
symptomatic DLMs were subtotal or total meniscec-
tomy. This was because of the high incidence of tears
and degenerative lesions associated with DLM. Current
treatment algorithms emphasize meniscal rim preser-
vation with arthroscopic saucerization. With recent
arthroscopic advancements, for patients with unstable
peripheral rims, saucerization with repair has been
advocated recently to prevent extrusion in an attempt

to minimize the associated risk of degenerative
arthrosis.'

Anterior peripheral instability, including the poster-
ocentral type of DLM, identified with magnetic reso-
nance imaging (MRI), is sometimes associated with a
snapping phenomenon and instability of the anterior
horn of the meniscus,” as opposed to the no-shift type
of DLM on MRI, hiatus widening,” suggesting meniscal
instability in the nondiscoid meniscus. Bulging of the
meniscal margin® and absence of the popliteomeniscal
fascicle may indicate meniscal instability of the DLM.’
This Technical Note describes an arthroscopic tech-
nique designed to address anterior and peripheral
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Fig 1. (A) Coronal, (B) sagittal, and (C) sagittal with full-extension knee magnetic resonance images of anterior instability of the
discoid lateral meniscus (DLM) in the left knee. The DLM was displaced posterocentrally on the coronal image (A; white arrow),
and anterior parameniscal soft-tissue edema was seen on the sagittal image (B; white arrow). The DLM is displaced posteriorly,
and the posterior horn appears to be thick on the sagittal images with knee full extension (C; white arrow).

stabilization of the DLM. We highlight the surgical anterior horn. We also describe the addition of a suture
repair of the anterior horn of the DLM and reassess the  to address the posterior horn of the DLM in case of
instability around the hiatus following repair of the posterior instability after anterior repair.

Fig 2. Arthroscopic findings of
the left knee viewed from the
anteromedial portal in the supine
position. (A) Connective tissue
(white arrow) between the ante-
rior horn of DLM and capsule is
found with arthroscopic viewing
from the anteromedial portal in
the flexed knee position. (B) The
anterior horn of DLM (black
asterisk) is moved posteriorly
under knee extension. The con-
nective tissue (white arrow) still
remains between the DLM and
capsule (white arrow). (C) The
detached periphery of the ante-
rior horn is found after removal
of the connective tissue (white
arrow). (AH, anterior horn of
DLM; DLM, discoid lateral
meniscus; F, femoral condyle.)
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Fig 3. Saucerization of the lateral meniscus in a left knee, viewed from the anterolateral portal in the figure-four position. (A)
Saucerization is started from the border between the anterior horn and central area (white arrow) of the DLM with a 45° punch
from the anteromedial portal parallel to the circumferential fibers of the anterior horn of the DLM viewing from anterolateral
portal. (B) Saucerization with removal of the central area (white arrow) is performed with punch from the anteromedial portal.
(C) Sutures with 2-0 FiberWire are then passed through the anterior horn using a Scorpion suture passer (white arrow)
introduced through the anterolateral portal. (d) A NanoPass (Stryker, Kalamazoo, MI) (white arrow) is then introduced through
the anterolateral portal and used to penetrates the upper side of capsule and reach femoral side of DLM and retrieve the upper
side of suture. (E) A suture is tied using a sliding knot technique and secured with a knot pusher (white arrow) through the
anterolateral portal. (F) After stabilization of the anterior meniscus, the residual posterior meniscus is displaced anteriorly and
appears larger (white arrow). (G) After the residual meniscus of posterior horn is remeasured, the posterior horn is resected until
10 mm from the hiatus is preserved again. (H) Meniscal instability is again evaluated with a probe. (AH, anterior horn of DLM;
DLM, discoid lateral meniscus; F, femoral condyle.)

Surgical Technique (With Video lllustration)

This technique is indicated for cases in which the
periphery of the anterior horn has become detached
from the capsule and the entire DLM has been displaced
from the normal anatomic position to one that is

Fig 4. Additional inside-out su-
ture of the left knee viewed from
the anterolateral portal in the
figure-four position. (A) The dual
meniscal repair needles loaded
with 2-0 braided polyester sutures
(white arrow) penetrate the un-
stable portion of the meniscus
through a cannula positioned in
the anteromedial portal. (B)
Arthroscopic view after saucer-
ization with inside-out repair
from the anteromedial portal.

posteriorly or posterocentrally displaced (Fig 1A). This
pathoanatomy often has a snapping phenomenon,
anterior parameniscal soft-tissue edema, and bulging of
the meniscal margin frequently observed on MRI
(Fig 1B). Furthermore, MRI can demonstrate a
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posterior shift of the meniscus with the knee in full
extension (Fig 1C).*°

With the patient in the supine position, a nonsterile
tourniquet is applied to the upper thigh of the operated
leg. Arthroscopic evaluation is performed using stan-
dard anterolateral and anteromedial portals. DLM is
diagnosed from the anterolateral portal view; no
widening of the hiatus and abnormal movement of the
DLM under extension and deep flexion of the knee
(Video 1) is confirmed from the lateral gutter view
through the anterolateral portal. From the ante-
romedial portal view, the periphery of the anterior horn
is sometimes not detached from the capsule (Fig 2 A
and B), similar to a ramp lesion”; however, the entire
DLM is displaced posteriorly from flexion (Fig 2A) to
extension (Fig 2B) of the knee (Video 1). Connective
tissue is easily removed with an arthroscopic shaver,
and the site of the tear is demonstrated (Fig 2C). Sau-
cerization is performed from the transition between the
anterior horn and central area of the DLM using a 45°
punch parallel to the circumferential fibers (Fig 3A).°
After measuring a 1-cm resection length (Video 1)
with a depth gauge (TRUKOR Depth Gauge; Smith &

Table 1. Advantages and Limitations of the Procedure
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Fig 5. Postoperative magnetic
resonance imaging after saucer-
ization with the transportal trans-
capsular repair for anterior
instability and additional inside-out
suture for consecutive posterior
instability in the left knee. It
resembled the normal meniscus.
The width of the body of the lateral
meniscus was 10 mm (A; white
arrow).

Nephew, Andover, MA), the posterocentral portion is
then resected until reaching a point 10 mm from the
hiatus (Fig 3B). A 2-0 FiberWire suture (Arthrex,
Naples, FL) is then passed through the anterior horn
using a Scorpion suture passer (Arthrex) introduced
through the anterolateral portal (Fig 3C). A NanoPass
(Stryker, Kalamazoo, MI) is then introduced through
the anterolateral portal and used to penetrate the lower
side of the capsule and tibial side of the DLM and
retrieve the lower limb of the suture. Next, the same
procedure is performed to penetrate the upper side of
the capsule to reach the femoral side of the DLM and
retrieve the upper limb of the suture (Fig 3D). The
suture is tied using a sliding knot technique and secured
with a knot pusher (Fig 3E); this technique is then
repeated. The total number of sutures used is deter-
mined based on the length of the tear. The distance
between sutures is 3 mm (Video 1).

After stabilization of the anterior meniscus, the re-
sidual posterior meniscus is often displaced anteriorly
and appears larger (Fig 3F, Video 1). After resection, the
length is remeasured, and the posterior portion of the
meniscus is resected until 10 mm from the hiatus is

Advantages

Limitations

e Accurate saucerization by defining the starting point and the length
of the cutting width of 1 cm.

Need only 1 portal to suture for anterior instability.

No subcutaneous knot irritation for anterior repair.

Applicable for horizontal tears.

Can assess the instability of the posterior part after repairing the
anterior horn of DLM and add the suture for posterior part.

e Need only standard meniscectomy and repair skills.

Need specific meniscal suture instrumentation.

Need to reassess the length of residual meniscus and posterior
instability after anterior repair.

Possibility of suture failure.

Possibility of reinjury after meniscal stabilization.

DLM, discoid lateral meniscus.
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Fig 6. Newly developed case of posterior instability after anterior suture only for anterior instability of DLM in the left knee. (A)
Anterior parameniscal soft-tissue edema (white arrow) was seen on the sagittal MRI. (B) Arthroscopic view after saucerization
with transportal transcapsular repair for anterior instability from the anterolateral portal. (C) No hiatus widening (white arrow)
was seen during first surgery. (D) The DLM is displaced anterocentrally (white arrow) on the coronal image after first surgery. (E)
Meniscal loss of the posterior horn around the hiatus (white arrow) was seen on the sagittal images after first surgery. (F) Hiatus
widening (white arrow) was seen in the revision surgery from the anterolateral gutter view. (D, discoid lateral meniscus; F,
femoral condyle; MRI, magnetic resonance imaging; P, popliteal tendon.)

preserved (Fig 3G, Video 1). Meniscal instability is again
evaluated with a probe (Fig 3H); if instability persists in
the posterior horn, surgical stabilization is performed.
The skin incision is parallel to and just posterior to the
lateral collateral ligament with the knee in 90° of
flexion for a standard inside-out meniscal repair. The
fascia is exposed and cut immediately posterior to the
lateral collateral ligament. A retractor (Stryker) is
inserted into the interval between the lateral posterior
capsule and the gastrocnemius to protect the neuro-
vascular structures behind the knee. Once the retractor
is in place, meniscal repair is performed through the
anteromedial portal in the figure-of-four-leg lock
position. After preparing the repair site with the
arthroscopic rasp, dual meniscal needles loaded with
2-0 braided polyester sutures (Stryker) are used to
penetrate the unstable portion of the meniscus (Fig 4A,
Video 1) using a cannula (Stryker) positioned in the
anteromedial portal. The suture needles are retrieved
under direct visualization through a previously pre-
pared lateral incision. The sutures are tied over the
capsule. The technique is performed with stitches
placed at 3-mm intervals using 2-0 nonabsorbable su-
tures. After repairing the posterior portion, the width of

the repaired meniscus and stability of the meniscus are
confirmed (Fig 4B, Video 1).

The postoperative protocol for the patients in this
study included immobilization with a brace for a week,
limited knee range of motion of 0 to 90° for 3 weeks,
and protected weight-bearing for 6 weeks. Patients
were permitted to jog at 3 months after surgery and
return to previous sports at 6 months after surgery.
Postoperative MRI showed that the width of the body of
the lateral meniscus was 10 mm on the coronal image
and with no hiatus widening on the sagittal image,
which was similar to the width of the normal lateral
meniscus (Fig 5A and B). This suggests that this method
can restore normal meniscal morphology and stabili-
zation after saucerization with repair.

Discussion

A high prevalence of symptomatic DLMs is associated
with peripheral instability.” The current treatment al-
gorithm for symptomatic DLMs includes meniscal rim
preservation and peripheral meniscal stabilization.
Studies have shown that saucerization with suture
stabilization of the peripheral meniscal rim results in
fewer degenerative changes compared with total or
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Table 2. Pearls and Pitfalls of the Procedure

Y. HASHIMOTO ET AL.

Pearls

Pitfalls

Careful evaluation of meniscal stability should be performed from
the anteromedial and lateral gutter views through range of motion
including extension and deep flexion of the knee.

A curved narrow basket punch rather than a straight punch is
recommended to remove the anterior margin of the DLM.

Caretul central debridement will preserve tissue to establish normal
morphology.

The suture with Scorpion should be used to penetrate the unstable
portion of the meniscus, including the horizontal tear.

NanoPass used to penetrate the upper side of capsule and retrieve
the femoral side of suture. Next, the lower side of capsule is pene-
trated and the tibia side of suture is retrieved through the antero-
lateral portal.

Reassess the stability of posterior meniscus after repairing the
anterior horn of DLM and add the suture for posterior stabilization if
necessary.

e Anterior detachment of the meniscus is sometimes covered by a
connective tissue—like ramp lesion of the medial meniscus.

e Excessive debridement of either the DLM or capsule can eliminate
the ability to create a normal meniscus shape.

e Inadequate chondral clearance for suture passing may result in
iatrogenic chondral injury.

e After restoring anterior instability, checking the length of residual
meniscus and the stability of the peripheral rim of the posterior
meniscus are necessary.

e Careful retraction should be performed to protect the neurovascular
structures in the posterolateral aspect of the knee.

DLM, discoid lateral meniscus.

subtotal meniscectomy.” Although a 6- to 8-mm width
of the remaining meniscus rims was recommended as
an appropriate value in a previous study,” the long-
term result of saucerization has been shown to be
associated with the progression of lateral compartment
arthritis in 68.5% of patients.” Moreover, Nishino
et al."” reported that the width of the anterior horn,
midbody, and posterior horn decreased significantly
from 3 to 24 months after surgery. Therefore, we feel
that a larger residual meniscus width is required.

In addressing anterior instability, the outside-in and all-
inside suture techniques have previously been reported
in non-DLM knees. However, saucerization with repair
of anterior instability of the DLM has rarely been re-
ported. The proposed advantages our described tech-
nique are as follows: (1) It allows for accurate
saucerization by defining the starting point and leaving a
meniscal width of 10 mm; (2) requires only one portal for
arthroscopic suturing; (3) no subcutaneous knot irritation
associated with the anterior repair; (4) includes a strategy
to reassess the stability of the posterior meniscus after
repairing the anterior horn of the DLM and adding the
suture for the posterior portion; and (5) this technique is
technically straightforward, as it requires only standard
meniscectomy and meniscal repair skills (Table 1).

Regarding the evaluation of peripheral meniscal sta-
bility, bulging of the meniscal margin®, anterior para-
meniscal soft-tissue edema, and absence of the
popliteomeniscal fascicle may indicate meniscal insta-
bility in DLM.” Li et al.” reported that widening of the
popliteal hiatus, which can be seen on MRI, may lead to
recurrent subluxation of the non-DLM. Meniscal
instability sometimes develops due to hiatus widening
after anterior repair (Fig 6A-F). Thus, reassessment for
posterior instability is needed following anterior repair
during surgery. If there is persistent instability of the

posterior meniscus, then posterior repair is indicated.
Regarding the suture technique, conventional outside-
in suture repair techniques for anterior horn tears of
the lateral meniscus have been reported to yield satis-
factory results in clinical outcome studies.'’ However,
these techniques require an additional incision of
approximately 1 to 2 cm or more in length, and sub-
cutaneous knot irritation may also occur. All-inside
repair techniques have been reported to avoid this
skin incision and restore the normal biomechanics of
the lateral meniscus during motion."'”

This technique includes a combination of outside-in
suture repair and all-inside repair techniques, which
uses transportal transcapsular repair using specific
meniscal repair devices. A possible limitation of this
technique is that it requires specific meniscal repair
devices and can is vulnerable to the risk of suture fail-
ure. Finally, as a technique paper, we cannot draw
clinical conclusions; further follow-up is necessary to
investigate the long-term results of this transportal
transcapsular repair on clinical and radiologic
outcomes.

The advantages and limitations, as well as the pearls
and pitfalls, are summarized in Tables 1 and 2,
respectively.
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