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All-Inside Meniscus Repair Method for Injury of the
Margin of the Anterior Segment of the Meniscus
Hiroyuki Kan, M.D., Ph.D., Yuji Arai, M.D., Ph.D., Shuji Nakagawa, M.D., Ph.D.,
Hiroaki Inoue, M.D., Ph.D., Yuta Fujii, M.D., Hiroyoshi Fujiwara, M.D., Ph.D., and

Toshikazu Kubo, M.D., Ph.D.
Abstract: Although the outside-in method has been used to treat injuries to the anterior segment of the meniscus, this
method has drawbacks including the need to make a skin incision and portals for arthroscopy, pain caused by strangu-
lation of the subcutaneous tissue and joint capsule, and protrusion of the knots. To resolve these problems, we present an
all-inside method that enables simple suture of injuries to the anterior segment of the meniscus through arthroscopic
portals placed only on the anteromedial and lateral sides without using a specific instrument. This simple, low-cost, low-
invasive technique may be useful for suturing marginal injuries to the anterior segment of the meniscus.
he meniscus buffers the femorotibial load on the
Tknee joint, as well as being involved in knee joint
stability, proprioception, lubrication, and nutrient sup-
ply to the cartilage.1 Therefore, leaving an injury to the
meniscus untreated or resecting it partially or totally
can increase the risk of osteoarthritis of the knee.2

Repair of a meniscus injury can improve long-term
outcomes compared with resection, as well as
preventing the development and progression of osteo-
arthritis of the knee, emphasizing the importance of
conservation of the meniscus. Meniscus repair methods
differ depending on the injured site. This study
described a newly devised method of repairing injuries
to the margin of the anterior segment of the meniscus.
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The contact pressure of the femorotibial joint increases
on themedial and lateral sideswhen the anterior segment
of the lateral meniscus is injured, with the contact pres-
sure normalized by repair of this injury.3,4 Repair of the
medial and lateral anterior segments of the meniscus is
important for the knee to retain its normal function.
The development of instruments for arthroscopic

surgery and the progression of arthroscopic techniques
have led to the application of sutures to meniscus
injuries. Although the outside-in method has been used
to repair injuries to the anterior segment of the
meniscus, it has drawbacks including the necessity of
making a skin incision in addition to portals for
arthroscopy, pain caused by strangulation of the sub-
cutaneous tissue and joint capsule, and protrusion of
the knots. To resolve these problems, we report an
all-inside method that enables simple suture of the
injury to the anterior segment of the meniscus through
only arthroscopic portals on the anteromedial and
lateral sides without using a specific instrument.

Methods

Surgical Technique
This surgical procedure is indicated for knees diag-

nosed with injuries to the margins of the anterior and
middle segments of the meniscus based on preoperative
local findings and imaging examination or arthro-
scopically, in which the morphology of the injury is a
longitudinal tear in the red-red zone. Surgery is
performed in the supine position under general anes-
thesia. After disinfection of the lower limb, an air
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Table 1. Pearls of the All-Inside Meniscus Repair Method

1. This surgical procedure is indicated for knees diagnosed with injuries to the margins of the anterior and middle segments of the meniscus
2. Portal on the injured side is at a slightly higher level
3. To prevent tangling of the suture thread, the synovial membrane around the portal is cleaned using a shaver or thin cannula
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tourniquet is attached and 300 mm Hg pressure is
applied. Fifty milliliters of saline is injected into the
articular cavity through the suprapatellar bursa. Portals
are prepared on the medial and lateral sides below the
patella, although the operation is easier to perform
when the portal on the injured side is at a slightly
higher level. Meniscal tears are initially evaluated by
routine arthroscopy. If the medial meniscus is injured,
valgus stress is added at 30� flexion and surgery is
performed under arthroscopic view on the lateral side.
If the lateral meniscus is injured, varus stress is added in
the figure-of-four position and surgery is performed
under arthroscopic view on the medial side. To prevent
tangling of the suture thread, the synovial membrane
around the portal is cleaned using a shaver or thin
cannula (Table 1). The necessary instruments include
an 18-gauge spinal needle or Meniscal Mender II
(Smith & Nephew, Andover, MA), a rasp, an arthro-
scopic retriever, a knot pusher, a suture cutter, 2-0
nylon thread, and strong sutures. First, rasping is
applied to promote healing of the tear region. If the
anterior segment is injured, the needle is inserted
through the portal, avoiding entangling with the soft
tissue. The needle is inserted into the peripheral rim
portion of the meniscosynovial junction in the knee
joint. After viewing the tip of the needle in the knee
joint arthroscopically, the direction of the needle is
Fig 1. All-inside meniscus repair method. (A) Advancing of the
segment. (B) Passing of nylon thread through the needle and guid
though the portal, with the ends of the nylon thread held and pu
ends of the nylon thread exiting the joint and coming out of the po
the joint.
altered to slightly downward to penetrate the outer
segment of the torn meniscus, with the needle
advanced through the tear to the femoral surface of the
inner segment (Fig 1A). Nylon thread is passed through
the needle and guided into the joint (Fig 1B). A suture
retriever is inserted though the portal, and the end of
the nylon thread is held and pulled out of the portal
(Fig 1C). When the needle is pulled out, both ends of
the nylon thread exit the joint and come out of the
portal (Fig 1D). Using a sliding knot technique, the
suture is applied to the joint (Fig 1E). One end of the
nylon thread is tied to the strong suture, relayed, and
exchanged to strengthen the suture thread. Our tech-
nique is demonstrated in Video 1.
A horizontal mattress suture can be applied using the

same technique by passing the nylon thread at 2 sites in
parallel (Fig 2A), followed by tying the ends of the
2 threads to relay them into a single thread (Fig 2 B-D).
Using the sliding knot technique, the suture is applied
to the joint (Fig 2E). To prevent injury due to
impingement of the knot by the femoral cartilage, the
suture is made above the meniscosynovial junction, not
above the meniscus.
This method was also applied to injuries to the middle

segment of the meniscus. A needle is inserted percu-
taneously and nylon thread is passed through the
needle and guided into the joint (Fig 3A). A suture
needle through the tear to the femoral surface of the inner
ing the thread into the joint. (C) Insertion of a suture retriever
lled out of the portal. (D) Pulling out of the needle, with both
rtal. (E) Using a sliding knot technique, the suture is applied to



Fig 2. Application of a horizontal mattress suture. (A) Passing the nylon thread at 2 sites in parallel. (B) Tying the ends of the 2
threads. (C) Pulling of one thread (solid line). (D) Relaying of both threads into a single thread (dashed line). (E) Using the sliding
knot technique, the suture is applied to the joint.
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retriever is inserted though the portal, and the end of
the nylon thread is held and pulled out of the portal
(Fig 3B). Referring to the arthroscopic light spot, the
needle is inserted from a level slightly higher than the
injured meniscus. Both ends of the nylon thread are
held with a suture retriever, pulled out of the joint and
exposed from the portal (Fig 3 C and D), and sutured
similar to that for the anterior segment (Fig 3E).

Aftertreatment
Partial weight bearing was initiated after 2 weeks of

postoperative non-weight-bearing, with full weight
Fig 3. All-inside meniscus repair method to the middle segmen
Passing of nylon thread through the needle and guiding the threa
portal, with the ends of the nylon thread held and pulled out of the
suture retriever, followed by pulling the thread out of the joint
technique, the suture is applied to the joint.
bearing initiated 4 weeks after surgery. Range of
motion training was initiated 1week after surgery, but it
was limited to approximately �20� to �30� extension
until 2 weeks after surgery. Jogging was initiated
8 weeks after surgery, and the patient returned to
competition 3 months after surgery.
Discussion
Meniscus injuries are often treated by arthroscopic

resection or suture. However, resection has been
reported to reduce meniscal function decreases and to
t of the meniscus. (A) A needle is inserted percutaneously.
d into the joint. (B) Insertion of a suture retriever though the
portal. (C, D) Holding of both ends of the nylon thread with a
and exposure through the portal. (E) Using the sliding knot



Table 2. Benefits and Limitations of the Procedure

Benefits Limitations

No additional skin incision is necessary Injury of the posterior segment of the meniscus is not indicated
No specific instruments are required A sliding knot technique is required
Pain caused by strangulation of the subcutaneous tissue

and joint capsule and protrusion of the knot is less likely
If the synovial membrane entangles with the knot, the rupture

portion cannot be drawn together firmly
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damage the joint cartilage, increasing the risk of oste-
oarthritis of the knee.5 Therefore, current guidelines
recommend repairing meniscus injuries as much as
possible, with favorable outcomes reported in knees
treated with various surgical procedures, including the
inside-out, outside-in, and all-inside methods.6

Procedure selection is based on the position and
morphology of the torn region of the meniscus and the
preference of the surgeon, with the outside-in method
generally used for suturing the anterior segment of the
meniscus. However, this method is difficult to perform,
with a mean operative time significantly longer than
those of the inside-out and all-inside methods using
commercial fixators.7 Moreover, the conventional
method requires making an additional skin incision to
bury the suture thread, and pain can result from
strangulation of the subcutaneous tissue and joint
capsule or protrusion of the knot. These problems may
be resolved by suturing of the anterior segment of the
meniscus using an all-inside method. One such method
uses suture hooks, but suture hooks may be expensive
and inappropriate for suturing the meniscus because
their tips are thick and blunt.8 This method also re-
quires an extreme far medial portal, which would be
another disadvantage. Another all-inside technique
that did not include an additional skin incision was
described, but that method involved percutaneous
insertion of a spinal needle, thus requiring acquisition
of skills to insert the needle accurately.9 Moreover, the
thread can be cut by the needle tip. An all-inside
method using various commercial fixators has been
used to suture the middle segment of the meniscus, but
repeated stimulation with the nonabsorbable anchor
and thread may induce mucoid degeneration of the soft
tissue and ganglion formation, causing pain.10

We have presented a new all-inside method using a
generally used, low-price spinal needle that requires no
specific instruments. In addition, no additional skin
incision is necessary, and the sutures can be inserted
through normal anteromedial and lateral portals.
Furthermore, this method was applicable to suturing
the middle segment via percutaneous insertion of the
needle. The needle can be inserted while arthroscopi-
cally confirming the position of the needle tip, enabling
accurate penetration of the injured region. Because the
suture thread knot is located inside the joint, pain
caused by strangulation of the subcutaneous tissue and
joint capsule and protrusion of the knot is less likely.
This simple, low-cost, low-invasive technique may be
useful for suturing marginal injuries to the anterior
segment of the meniscus. However, there are some
limitations of this technique. First, a sliding knot tech-
nique is required. Second, if the synovial membrane
entangles with the knot, the rupture portion cannot be
drawn together firmly, so the synovial membrane
around the portal is cleaned using a shaver or thin
cannula (Table 2).
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