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regain their pre-injury level of activity at a long-
term follow-up of 5-8 years [9].

The anterior horn of the medial meniscus
has been reported to be particularly important
for stabilizing external rotation when the knee
is fully extended [3] and also in preventing
anterior femoral displacement [12]. In addition,
the anterior horn tears of the lateral meniscus
were reported to significantly increase tibio-
femoral contact pressures in both compart-
ments of the knee [7]. Studies have reported
that repair of these tears restores condyle con-
tact pressures to normal values [7].
Consequently, surgical repair is indicated
whenever possible for all anterior horn tears. It
is also important to recognize and treat anterior
horn meniscal cysts, primarily of the lateral
meniscus, as complete meniscal tears because
solely debridement of anterior horn tears can
destabilize the meniscus and lead to pain and
decreased function. Current literature regarding
the treatment of tears of the anterior horn of the
menisci is very limited.

Commonly used techniques for meniscal
repair include the inside-out, outside-in, and
all-inside techniques. Warren et al. first
described the outside-in meniscus repair in
1985, having been prompted to develop a
technique that avoids the knee’s critical neuro-
vascular structures, specifically the peroneal
nerve and saphenous nerve for the lateral and
medial meniscus, respectively [1, 4, 8, 10].
Thirty-one years later, the technique has greatly
evolved, with improved surgical technique and
instrumentation being widely used presently
(Fig. 12.1).

This procedure has the benefits of small inci-
sions, low neurovascular risk, and high success
rate [1, 4]. The outside-in repair technique is
ideal for anterior horn tears because it allows for
adequate access to the anterior horn of the
meniscus, provides a stable fixation construct,
and avoids leaving prominent intra-articular
material with a minimal approach. The purpose
of this chapter is to describe the surgical tech-
nique of outside-in repair of anterior horn
meniscal tears, rehabilitation, and outcomes of
this procedure.

12.2 Surgical Technique

A diagnostic arthroscopy is first performed
through standard anterolateral and anteromedial
portals to confirm and evaluate the meniscal
pathology, as well as any concurrent pathology.
After confirmation of the anterior horn tear, the
arthroscope should be placed through the contra-
lateral portal of the compartment of the involved
meniscus to visualize the extent and characteris-
tics of the tear. A 3 cm vertical incision is made
in line with the portal on the same side of the
knee as the anterior meniscal tear. Careful dis-
section is performed through the subcutaneous
tissues to expose the underlying anterior joint
capsule (Fig. 12.2).

To begin the outside-in repair, a spinal needle
is introduced by piercing the overlying capsule,
advancing it under the anterior edge of the medial
or lateral meniscus (depending on the case), and
through the body of the anterior horn, thus tra-
versing the area of the tear (Fig. 12.3).

The inner cannula of the needle is removed,
and a #1 PDS suture (Ethicon, Inc., Johnson &
Johnson, Somerville, NJ, USA) is placed through
the needle and into the joint (Fig. 12.4).

Similarly, a second needle is passed through
the capsule, underneath the anterior edge of the
meniscus, and through the body of the anterior
horn. The inner cannula is again removed, and a
looped suture retriever is passed through the sec-
ond needle and into the joint. The free end of the
previously passed PDS suture is then pulled
through the looped retriever using a grasper and
the suture pulled back out of the knee creating a
mattress suture construct to secure the anterior
horn (Fig. 12.5).

Multiple sutures are added to strengthen the
construct (Fig. 12.6). Either a horizontal or verti-
cal mattress suture configuration can be utilized,
depending on the nature of the tear and the sur-
geon’s preference.

Once the repair is complete, the sutures are
tied to the anteromedial/lateral capsule with the
knee flexed to 90° (Fig. 12.7). The arthroscope is
inserted again, and the final construct is probed
and assessed to confirm stability of the repair
construct.
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Fig.12.1 Schematic
diagram of a left knee
(disarticulated from the
femur) demonstrating an
anterior horn tear of the
medial meniscus being

repaired with an outside-in A n te ri o r

technique with spinal
needles

Fig.12.2 A vertical
incision (arrow) is made
through the skin and
subcutaneous tissues on a
right knee to expose the
joint capsule by extending
the lateral portal incision
2-3 c¢cm, which is on the
ipsilateral side of the
affected (lateral) meniscal
tear

Horn
Tear

Postoperative Recovery and Rehabilitation For
repairs performed in isolation, the patient is
placed in a knee immobilizer in full extension and
allowed partial weight bearing with crutches for

Spinal
Needles

the first 6 weeks. Physical therapy is initiated on
postoperative day #1 to begin working on passive
range of motion exercises. Knee flexion is limited
to 0-90° for the first 4 weeks and then progressed
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Fig.12.3 (a)
Intraoperative and (b)
arthroscopic view. A spinal
needle (arrow) is advanced
through the lateral capsule,
under the anterior edge of
the torn lateral meniscus,
and through the meniscal
body on a right knee. A
30° arthroscope (arrow) is
placed through the
contralateral medial portal
for adequate visualization

Fig.12.4 The inner
cannula of the needle
(arrow) is removed, and a
PDS suture (arrow) is
passed through the needle,
thus traversing the anterior
lateral meniscal tear as
visualized using a 30°
arthroscope through the
contralateral medial portal
of a right knee

Arthroscope

Fig. 12.5 The spinal needle (arrow) is passed a second  The grasper is placed through a second lateral working
time in a similar manner as before through the lateral inci-  portal. This creates a horizontal or vertical mattress suture
sion of a right knee, and the free end of the previously across the anterior horn of the lateral meniscus, depending
passed PDS suture (arrow) is retrieved through the spinal ~ on the type of tear and surgeon preference. A 30° arthro-
needle using a grasper (arrow) and looped suture retriever.  scope (arrow) is present in the medial portal
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Fig.12.6 Two PDS
sutures (arrows) have been
passed in a horizontal
mattress configuration to
repair the lateral meniscal
tear of a right knee as
viewed with a 30°
arthroscope through the
medial portal

Fig.12.7 The suture tails
(arrows) are appropriately
tensioned and tied over the
lateral joint capsule of a
right knee, thus securing
the anterior horn of the
lateral meniscus to the
capsule to allow healing of
the tear
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as tolerated. Any significant squatting, lifting, or
sitting cross-legged is prohibited for a minimum
of 4 months to avoid excess stress on the meniscal
repair.

12.3 Outcomes

Due to the prevalence of meniscal injuries, many
studies have investigated the outside-in technique
and how it compares to other repair procedures.
Van Trommel et al. reported a success rate of
76 % with their cohort of 51 patients treated
with outside-in meniscus repair, using a combi-
nation of radiographs, second-look arthroscopy,
and MRI. Patients without these records were
excluded. Despite a 76 % reported success rate,
only 45 % of these patients had complete
meniscal healing, while 31 % had partial heal-
ing at the time of follow-up [10]. Morgan et al.
found similar results, citing an 84 % success
rate out of 74 repairs evaluated by second-look
arthroscopy. All 84 % were asymptomatic at
final follow-up. The average time from surgery
to repair was 8.5 months. Similar to Van
Trommel, only 65 % of the repairs completely
healed, while 19 % partially healed. It is worth
noting that the average time from repair to fol-
low-up for the partially healed group was
approximately half of the length of time for the
entire cohort. The authors strongly believe that
this influenced their results [6]. Abdelkafy et al.
reported on a cohort of 41 meniscal repairs at a
mean follow-up of 11.71 years (range
2-19 years), using standard clinical evaluation
techniques, such as radiographs, to assess knee
health. Five of the 41 procedures failed, mean-
ing they received revision repair or meniscec-
tomy [1]. Hantes et al. evaluated 17 outside-in
repairs at a mean follow-up of 23 months.
Patients were evaluated for joint effusion, sen-
sitivity, and a negative McMurray test, and if
these test were negative, the meniscus was con-
sidered healed. Based on this scoring system,
100 % of the repairs were successful [5].

Venkatachalam et al. used a cohort of 62 repairs
in 59 patients from the years 1994 to 1999.
Successful repair in their study had to meet the
following criteria: the patient had little to no
pain, no locking, and no revision surgeries. The
average time until follow-up was 21 months.
No clinical evaluation was used. Instead,
patients were mailed a self-examination, which
they filled out and sent back. The overall
reported success rate is 66.1 %, a value we
believe to be more realistic than other studies
[11]. Lastly, Dave et al. conducted a literature
review of outcome studies of the outside-in
technique and found that reported success rates
ranged from 50 to 91 % [4]. One potential
explanation is the varying definition of
success.

Meniscal repair outcomes are assessed in a
heterogeneous manner. A “failure” does not nec-
essarily imply that the patient is symptom free or
that the meniscus completely healed. A failed
procedure commonly refers to a patient that
received no alleviation of symptoms postsurgery
and likely required either a revision repair or a
meniscectomy. Upon second-look arthroscopic
examination, partial healing usually presents with
a mostly healthy appearance but with repeated
high-signal intensity in MRI. It is still to be deter-
mined what is clinically relevant since many par-
tially healed menisci are asymptomatic [8].

12.4 Discussion

Since its inception in 1985, the outside-in repair
technique has become a landmark procedure in
the treatment of meniscal tears. The small inci-
sions, low risk of neurovascular injuries, and high
success rate make it a reliable method of repair,
particularly for tears in the anterior two-thirds of
the meniscus. Anterolateral and anteromedial
meniscus tears have been shown to drastically
increase contact pressure throughout both com-
partments of the knee, making this technique par-
ticularly valuable.
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Conversely, success rates for tears to the
posterior meniscus are not as high. Several
studies have commented on the increased fail-
ure and complication rate with tears to the pos-
terior horn [1, 4, 6, 10], which some believe to
be due to the difficulty in accessing the region
[8]. The outside-in repair has also been recog-
nized as an effective alternative to the menis-
cectomy, which significantly increases condyle
contact pressure and leads to osteoarthritis in
the long term [13]. Furthermore, repair has
proven to be more effective at returning patients
to sport and pre-injury activity level [4, O].
However, particularly debilitating tears, includ-
ing radial tears, displaced tears, and tears in
avascular zones, may be technically challeng-
ing to repair. Due to the deleterious effects of
meniscectomy, a meniscal repair should always
be attempted first.

Reported outcomes of the outside-in repair are
consistently high; however, various authors dis-
agree on how clinical relevance should be
defined. But while an exact estimate of success
with the outside-in repair is difficult to find, the
technique is still highly effective at alleviating
symptoms and returning patients to their pre-
injury level of activity [1, 4-6, 8, 10, 11].

Conclusion

Meniscal tears are one of the most common
knee injuries. If left untreated, this condi-
tion can have long-lasting impacts on a
patient’s knee health and overall activity
level. Since 1985, the outside-in repair has
been a reliable tool for the treatment of
anterior horn meniscal tears. It is our belief
that any practicing sports medicine surgeon
should be comfortable with this procedure,
as it will ensure the best possible short- and
long-term outcomes for patient health and
quality of life.
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