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Abstract: Even though inside-out repair of meniscal tears is still the gold standard, the need for a posterior incision is a
certain disadvantage of this approach. However, all-inside arthroscopic meniscal stacked suture repair can be performed
for hypermobile lateral meniscus using all-inside devices and slotted canula. This technique is able not only to reduce
surgical invasion but also preserve meniscal mobility, since sutures are placed on the peripheral area of the lateral
meniscus. To successfully use the devices required for this procedure, surgeons must understand proper insertion tech-
niques. The purpose of this Technical Note is to demonstrate this technique using FASTFIX 360.

ne of the causes of knee pain, hypermobile lateral
meniscus (HLM), also results in a locking sensa-
tion during knee flexion. It is induced by disrupted
popliteomeniscal fascicles' and is commonly repaired
with arthroscopic inside-out vertical stacked suturing.
In this way, a skin incision is usually made behind the
lateral collateral ligament (LCL) with the knee in a
flexed position. The lateral head of the gastrocnemius
muscle is then separated from the posterolateral capsule
using a retractor to protect neurovascular bundles.”
Using an all-inside technique, however, can reduce
surgical invasiveness from posterior incision and
remove the need for an experienced assistant to catch
the needle. Although the biomechanical fixation
strength of previous-generation all-inside devices has
been a concern, those that are currently in use have
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improved fixation strength and clinical results, and the
procedure is now reported to be comparable with
inside-out repair.”* However, all-inside devices bring
with them neurovascular risk, increased incidence of
technical error and device problems, greater cost, and
theoretically, iatrogenic meniscus damage as a result of
larger-diameter insertion needles.’

To minimize the surgical invasiveness of this proced-
ure, we have developed an all-inside arthroscopic
meniscal stacked suture repair for HLM. The purpose of
this Technical Note is to guide surgeons through the
appropriate use of this technique using FASTFIX 360
(Smith & Nephew Endoscopy, Andover, MA).

Indications

A history of repeated locking symptoms is an impor-
tant indicator of possible HLM. The diagnosis of HLM is
made by physical examination® and magnetic reso-
nance imaging, which can show disrupted pop-
liteomeniscal fascicles. Surgery is indicated when
patients with HLM complain of a frequent locking
sensation and apprehension when valgus and deep
flexion force are applied to the knee.

Surgical Technique (With Video lllustration)

This novel technique is carried out under regional or
general anesthesia without a pneumatic tourniquet.
The patient is placed in a supine position with the
operative knee held in the leg drop position with 90° of
flexion. Standard anterolateral and anteromedial por-
tals are made and a routine arthroscopic evaluation is
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Fig 1. Arthroscopic image of hypermobile lateral meniscus of
the right knee from the anterolateral portal. The knee is
flexed on the operating table with varus and internal rotation
of the tibia, resulting in the figure-four position, and adduc-
tion stress is applied to the medial femoral condyle. The
posterior portion of lateral meniscus is easily pulled using a
probe through the lateral condyle (black arrow).

performed. Meniscus movement is observed from knee
extension to flexion. The posterior portion of the lateral
meniscus is easily pulled through the lateral condyle
with a probe, regardless of the obvious tear observed
from standard portals (Fig 1). To perform the all-inside
arthroscopic meniscal stacked suture repair, the knee is
flexed on the operating table with varus and internal
rotation of the tibia, resulting in a figure-4 position, and
adduction stress is applied to the medial femoral
condyle for better visualization. Rasping is performed to
refresh the peripheral rim of the lateral meniscus. Care
should be taken during this procedure not to injure
meniscal midbody and cartilage. Double-stacked verti-
cal sutures (D-SVS) are used in the repair of the dis-
rupted meniscotibial attachments approximately 5 mm
from the peripheral rim so that mobility can be pre-
served in the lateral meniscus following surgery. A
slotted cannula is inserted through the anteromedial
portal and then positioned until it is above and below
the peripheral lesion of the lateral meniscus so that the
FASTFIX 360 can be easily inserted. The built-in,
adjustable depth penetration limiter is set at 10 to
12 mm. The slotted cannula is not removed until the
introduction of the first needle delivery to help position
the tip of the needle at the ideal location on the
meniscus, ensuring that the tip of the needle is pointing
downwards. A delivery needle is introduced into the
peripheral meniscal tissue about 5 mm from the
capsular side. A slotted cannula is used as a stabilizer for
the meniscus to ensure that the implants are placed
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accurately (Fig 2). When it is at the desired entry point,
the tip of the slotted cannula is rotated, not only to
protect neurovascular structures but also to obtain
better visualization. While maintaining this position,
the deployment slider is pushed forward to deploy the
first implant. The delivery needle is then pulled slightly
and rotated so that its tip aims to the capsular side,
where the second implant is placed. The first stacked
suture is placed through the loose meniscofemoral at-
tachments and superior peripheral rim of the lateral
meniscus to close the superior gap and fixed (Fig 3).
The second stacked suture is placed through the loose
meniscotibial attachments and inferior peripheral rim
of the lateral meniscus to close the inferior gap and
fixed (Fig 4). When the delivery needle inserted from
the anteromedial portal is placed near the popliteus
tendon with some risk of penetration, a central
transpatellar tendon portal” is made. Following D-SVS
(Fig 5), diagnostic probing is performed and in case of
lateral meniscus adjunct, the popliteal fossa can easily
be pulled through the lateral condyle. A third stacked
suture is performed to tighten this lesion. In addition,
the depth penetration limiter is then set at 10 to 12 mm,
according to preoperative evaluation, so as not to
interfere with the LCL. The slotted cannula is inserted
into the popliteal fossa just lateral to the popliteus
tendon. The delivery needle is then internally rotated to
pass as close as possible to the popliteus tendon.
Maintaining this position, the deployment slider is
pushed forward to deploy the first implant. The delivery

Fig 2. A slotted cannula was inserted through the ante-
romedial portal in the figure-4 position and was placed on the
superior peripheral rim of the lateral meniscus to stabilize the
meniscus for accurate placement of the implant for stacked
suture using FASTFIX 360 (black arrow). Arthroscopic image
from the anterolateral portal is shown.
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Fig 3. A first vertical stacked suture is placed through the
loose meniscofemoral attachments and superior peripheral
rim of the lateral meniscus to close the superior gap (black
arrow). A needle is inserted approximately 5 mm from the
peripheral rim of the lateral meniscus so that mobility can be
preserved following surgery. Arthroscopic image of the lateral
meniscus of the right knee from the anterolateral portal in the
figure-4 position is shown.

needle is then slightly pulled and externally rotated so
that the tip of the delivery needle aims to the capsular
side and the second implant is placed on the capsular
side (Fig 6 and Video 1).

Fig 4. A second stacked suture is placed through the loose
meniscotibial attachments and inferior peripheral rim of the
lateral meniscus to close the inferior gap (black arrow).
Arthroscopic image of the lateral meniscus of the right knee
from the anterolateral portal in the figure-4 position is shown.
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Fig 5. Arthroscopic image of lateral meniscus following
double-stacked vertical sutures (black arrows). Meniscal
mobility is preserved because the sutures are not placed inside
the midbody of the lateral meniscus. Arthroscopic image of
the lateral meniscus of the right knee from the anterolateral
portal in the figure-4 position is shown.

Pearls and pitfalls and advantages and disadvantages
of this technique are shown in Tables 1 and 2.

Postoperative Rehabilitation

A brace to immobilize the affected limb is applied for
4 weeks. Range of motion exercise and open kinetic
chain muscle training are permitted after immobiliza-
tion, and the patients are permitted full weight bearing.
Squatting and sports activities are permitted at
12 weeks after surgery.

Discussion

Inside-out repair of meniscal tears is still the gold
standard in terms of biomechanical strengthg; however,
the need for a posterior incision is a disadvantage. In
particular, when treating HLM, care should be taken
not to interfere with the LCL, popliteus tendon, neu-
rovascular bundles, and peroneal nerve. Using this all-
inside arthroscopic meniscal stacked suture repair
technique, we were able to treat HLM safely and less
invasively without a posterior incision or the need for
an experienced assistant to hold the needle. This is the
greatest advantage of this procedure. Previous genera-
tions of all-inside devices often resulted in chondral
damage because the suture was too rigidly prominent
on the meniscal surface’ and caused pain due to
penetration of the capsule.'” These 2 disadvantages
were modified in this technique because D-SVS are
performed approximately 5 mm from the peripheral
rim of the lateral meniscus not only to preserve
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Fig 6. Diagnostic probing was performed after double-stacked
vertical sutures, and in case of a lateral meniscus adjunct, the
popliteal fossa is pulled through the lateral condyle, and an
additional vertical stacked suturing at the popliteal fossa is
performed to tighten this lesion in this patient. The depth
penetration limiter is set at 10 to 12 mm so as to not interfere
with the lateral collateral ligament (black arrow). Arthro-
scopic image of the lateral meniscus of the right knee from the
anterolateral portal in the figure-4 position is shown.

mobility in the lateral meniscus but also to prevent
suture prominence on the meniscal surface; we set the
depth penetration limiter at 10 to 12 mm to ensure that
postoperative pain is not caused, which can occur if the
capsule penetrates too deeply. On the contrary, there is
a residual risk of interfering with the LCL, popliteus
tendon, neurovascular bundles, and peroneal nerve in
this technique; hence, accurate understanding of the
anatomy around the posterolateral lesion of the knee is

Table 1. Pearls and Pitfalls of All-Inside Arthroscopic
Meniscal Stacked Suture Repair

Pearls
Holds the figure-4 position
Adduction stress for better visualization
Appropriate placement of the slotted canula
Avoids too-deep penetration of the delivery needle
Tightens the knot appropriately

Pitfalls
Inappropriate portals
Handling error due to insufficient synovectomy
Poor visualization due to intraarticular bleeding
Chondral damage when inserting the slotted canula
Neurovascular injury
Penetration of the LCL and popliteus tendon

LCL, lateral collateral ligament.
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Table 2. Advantages and Disadvantages of All-Inside
Arthroscopic Meniscal Stacked Suture Repair

Advantages
No need for skin incision behind LCL
Reduced surgical invasiveness
No need for an experienced assistant
Disadvantages
Neurovascular risk
Technical error and device problems
Implant cost

LCL, lateral collateral ligament.

a prerequisite for performing this procedure safely.
Biomechanically simple parallel vertical sutures have a
pattern similar to crossed suture patterns for longitu-
dinal meniscal tears.'" It is uncertain whether this is in
line with HLM. Extensive lesions have been reported as
a poor prognostic factor for all-inside meniscal repair
using the FASTFIX 360.'” Therefore, further study is
required to clarify the appropriate candidates for this
procedure when treating patients with HLM.

Beyond the risks and limitations, however, this
technique enables a reduction in surgical invasiveness
and can preserve meniscal mobility since sutures are
not placed inside the midbody of the lateral meniscus.
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