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Abstract Original Research Article

Introduction: The meniscus, a fibrocartilaginous tissue, is essential to the proper operation of the knee joint.
Treatment for meniscal injuries depends on a number of factors, including the patient's age, the kind of tear, and the
location of the injury. Meniscal tears should be treated as often as practical owing to their critical function in knee
biomechanics. Meniscus repair techniques include inside-out, outside-in, and all-inside strategies. The inside-out
technique has been the gold-standard technique for meniscal repair. It entails making an incision either
posteromedially or posterolaterally to gain access to the posterior capsule and allow sutures to be passed through the
menisci with long needles in a vertical or horizontal mattress configuration while being viewed under an arthroscopic
microscope. This technique, known as outside-in, involves passing sutures across the rip from the outside to the
interior of the joint using a spinal needle. Knots are formed on the intraarticular end of the sutures and used to lessen
the meniscal tear. The aim of the study is to evaluate the results of meniscus tears repaired using combined inside-out
and outside-in techniques. Method and Analysis: Using the outside-in approach for anterior meniscal tears and the
inside-out technique for middle meniscal tears, a retrospective evaluation of patients with meniscus tears treated using
combined procedures was conducted. Barrett's criteria and MRI were used to evaluate the clinical progress of meniscal
repair. With a significance level of P = 0.05, the Wilcoxon Two Sample Test was employed as the statistical analysis
tool together with SPSS 22. Results: 24 patients participated in the research, and their average age was 33.1 years old
(range, 19-56 years old). A mean of 12.1 months passed between follow-ups. Complete meniscal healing was
accomplished in all three patients except one who had ACL re-rupture. Tegner and Lysholm ratings were lower in
patients after ACL reconstruction than in individuals with intact ACL, despite improvements from preoperative
condition. Conclusion: We came to the conclusion that a meniscal repair strategy that combines inside-out and
outside-in repair is effective in treating meniscus tears.
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100,000 people [3]. The knee joint is made up of
INTRODUCTION incongruent articular surfaces, therefore it depends on

other tissues, including the menisci, the capsule, the
muscles that cross the joint, the anterior and posterior
cruciate ligaments, the medial and lateral collateral
ligaments, and the latter two. The tibia, femur, and
patella are joined by two wedge-shaped (in cross-
. section), semilunar fibrocartilage structures known as
therapy as arthroscopy methods and instruments have the menisci. While the lateral meniscus is more "O"

improved [1, 2]. Meniscal injuries to the knee are : : i
frequent, with an annual incidence of 60 to 70 per ?Z]aped, the medial meniscus appears to be "C" shaped

The fibrocartilaginous tissue known as the
meniscus is crucial to the functioning of the knee joint.
Meniscal injuries may result in long-term degenerative
joint alterations because of the crucial function they
play in the biomechanics of the knee. Meniscal repair
rather than meniscectomy has been the primary focus of
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Meniscal injuries (Fig 1) are treated based on a
variety of parameters, including the location, kind of
tear, and age of the patient [2, 5]. As often as feasible,
meniscal tears should be treated due to their crucial role
in knee biomechanics. Inside-out, outside-in, and all-
inside approaches are a few well-known methods for
meniscus repair [6, 7] (Fig 2). There is currently no
agreement on the best suture approach since it can be
inferred that no one meniscal repair technique or device
is optimal in every circumstance however, the inside-

out method is easy to employ and has been put to good
use for a very long time [1]. The all-inside approach
was created because meniscal injuries in the posterior
region have a higher risk of neurovascular
complications. The all-inside technique has become
more popular due to its ease of use, lack of the need for
an accessory incision, low rate of complications, and
shortened recovery time [8]. However, there are some
drawbacks, including higher cost, chondral injury,
implant-related pain, synovitis, and parameniscal cyst.

Fig. 1: Meniscus tear

OUTSIDE In

INSIDE OUT

Fig. 2: Various technique to repair tears

The inside-out technique, which involves
making an incision either posteromedially or
posterolaterally to gain access to the posterior capsule
and enable sutures to be passed through the menisci
with long needles in a vertical or horizontal mattress
configuration under arthroscopic visualisation, has been
the gold-standard method for meniscal repair [1]. The
requirement for an auxiliary incision, probable damage
to the saphenous vein medially and the peroneal nerve
or popliteal neurovascular bundle laterally are issues
unique to this method [9]. Technically challenging and
requiring extra help in the operating room, this
procedure may lengthen the length of the operation.
Although the all-inside method eliminates the need for
an additional incision, it comes at a higher cost and
increases the risk of damaging the neurovascular bundle
in posterior lateral rips [10]. Warren invented the

outside-in approach in 1984 to reduce the danger to
neurovascular systems. Using a spinal needle, sutures
are passed across the tear from the outside to the inside
of the joint using this approach. On the intraarticular
end of the sutures, knots are made and utilized to
decrease the meniscal tear. The remaining suture ends
are then knotted over the joint capsule. This approach is
mainly suitable to meniscus injuries in the anterior and
middle thirds [11].

In the present investigation, the inside-out
approach was used in the center of the meniscal tears
and the outside- in technique in the anterior meniscal
tears as a "combined meniscal repair" (CMR). The
purpose of this research was to examine the efficacy of
this approach and the incidence of complications in
patients who received surgery for a meniscus tear.
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METHOD AND ANALYSIS

Patients who had arthroscopic repair of a
miniscus tear between 2020 and 2022 were evaluated
retrospectively. Patients who had horizontal, transverse,
or complicated meniscus rips in the past (those lasting
more than 12 weeks), as well as any signs of arthritis,
were excluded from the study. Before surgery, MRI was
performed on each patient to help the surgeon make a
choice. Meniscal repair was recommended for tears in
the red-red or red white zones without evident
deterioration. When doing the end button meniscal
repair, anterior cruciate ligament (ACL) deficient knees
were rebuilt utilizing hamstring autograft or allograft.
24 patients (14 male, 1 female) were included in the
research based on these criteria. The median age was
33.1 years; the range was 19 to 56. In this investigation,
patients with a minimum follow-up of 24 months were
included. A patient's age, follow-up length, time
between the injury and surgery, cause of damage, any
related ligamentous or chondral injuries, need for
subsequent surgery, location of the tear, and degree of
preoperative activity were all acquired from the patient
file. The average number of days between the first
injury and surgery was 12.1. Six patients who played
professional sports had allograft-assisted ACL surgery,
whereas the remaining patients underwent autograft-
assisted ACL reconstruction.

A conventional arthroscopy was done to
establish the existence of a torn miniscus. As soon as
this rip was found and deemed repairable, the tear edges
were smoothed using a meniscal rasp and shaver. The
Ultra FasT-Fix meniscal repair method was used with
one or two sutures depending on the extent of the tear in
the front portion of the torn meniscus. If concurrent
ACL repair had to be undertaken, the meniscal suture
was placed before to the tibial fixation. The inside-out
approach was used using non-absorbable No. 2-0 Ti-
cron sutures, and the inside-out meniscus repair was
positioned in the centre of the meniscal tear. If there
was any difficulty passing the guide or suture through
the tear, such as flipping over, a horizontal or vertical
matrix suture was first given to the junction of the
posterior and medial portion of the meniscus through
the suture guide to aid suturation. Then, the ends of the
knotted sutures were extended, and sutures were put to
the front portion of the meniscus tear. From the mini-
incision, the suture ends were taken outside the joint
capsule and knotted over the capsule. If ACL surgery
was ruled out, microfracture was applied via the
intercondylar notch to encourage the meniscus' healing
response. The ACL was reconstructed using anatomic
one-bundle reconstruction using the endobutton
method.

With the help of a physiotherapist,
postoperative therapy was initiated. As soon as the
patient was able, isometric quadriceps workouts were
started in the early phase. The rehabilitation program

was carried out in conjunction with an ACL
rehabilitation program if the ligament had been rebuilt.
In this program, a hinged knee brace was employed to
protect the graft from excessive stresses, and mobility
was introduced such that 90 degrees of knee flexion
could be achieved four weeks following surgery. The
brace was then removed. The patients were instructed to
walk on toe touch crutches for six weeks. The patients
were permitted to walk with full weight-bearing after
six weeks. The patients were urged to return to their
normal activities after 12 to 20 weeks, although sports
were limited for six months. In meniscus repairs
without ACL surgery, an accelerated training program
was adopted, with mobility limitation up to 90 degrees
for 4 weeks, no postoperative bracing, limited rotational
and pivoting motions of the knee, and toe touch weight-
bearing for 6 weeks.

All of the postoperative exams were carried
out by an experienced surgeon (YS). Both MRI and
Barrett's criteria indicated that the meniscus repair had
healed. According to Barrett's standards [12], a repaired
meniscus was deemed healed if, at the last follow-up,
there was no joint-line discomfort or effusion and a
negative McMurray test. If there was no fluid signal
within the meniscus or the signal only contacted one
articular surface, the meniscus was regarded as healed.
The meniscus was regarded as unhealed if the signal
hyperintensity crossed across from one articular surface
to the other [13]. If any of these factors were present,
the outcome was deemed a failure. With the use of the
Lachman and pivot-shift tests, knee stability was
assessed. The Lysholm and Tegner activity ratings were
used to evaluate how well the knee performed during
everyday activities, leisure activities, and competitive
sports. At the last follow-up, an MRI was used to
evaluate the meniscus and ACL's radiographic healing
status.

We used the SPSS 22 software for statistical
analysis and the Wilcoxon Two Sample Test as the
significance test, with a significance threshold of P
value 0.05.

RESULTS

Table 1showed the demographic variables of
patients. The mean age of the patients were 33.1 (range
from 19- 56). 58.33% were male and 1.67 was female.
The average time from injury was 12.1 day. Most of the
patients underwent right side operation (66.67%). 11
patients (45.83%) had medial meniscus involvement,
whereas 9 patients (37.5%) had lateral meniscus
involvement. 4 patients (16.67%) had both medial and
lateral meniscal repair. 6 meniscal tears (25%) were
located in the red-white zone and 18 tears (75%) were
located in the red-red zone. 19 patients (79.17%) had
simultaneous anatomic one bundle ACL repair. Five
patients with Grade 1 injuries to the medial collateral
ligament were treated conservatively. The average
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duration of follow-up was 33.1 months (range: 12 to 24
months). No patient displayed discomfort along the
joint line, complained of pain, or clicked on the
McMurray test. At the follow-up MRI, all meniscal
tears had healed. Nonetheless, 3 individuals were
hospitalised for mild trauma over the duration of
follow-up. A rerupture of the anterior cruciate ligament
(ACL) was discovered in a patient who suffered a
minor fall three months after ACL repair with a
meniscus that had healed, necessitating revision ACL

reconstruction using allograft. The second patient who
played football 4 months after surgery was diagnosed
with ACL elongation and unhealed meniscus rupture. In
addition to revision ACL repair using allograft, this
patient had partial meniscectomy. The Lachman test
was Grade 1 in 55% of patients, yet there were no knee
symptoms. The pivot-shift test was negative in all ACL
rerupture patients. The average number of sutures used
during repair was 4.3 (2.3 for inside-out and 3 for
outside-in). There were no infections reported.

Table 1: Demographic variable of the patients

Variables N= 24 | %
Mean age 33.1 (19-56)

Gender

Male 14 58.33
Female 10 41.67
Operation time from injury 12.1 days (range, 4 days-2 weeks)
Operation side

Right 16 66.67
Left 8 33.33
Meniscus side

Medial 11 45.83
Lateral 9 375
Both meniscus 4 16.67
Location of tear

Red-red zone 18 75
Red-white zone 6 25
The mechanism of injury

Football injuries 9 375
Other sports injuries 7 29.17
Jump from height 4 16.67
Others 4 16.67
Associated ACL reconstruction | 19 79.17

Table 2 shows the Preoperative and most
recent follow-up Lysholm knee scores and Tegner
activity levels in patients having meniscus repair. The
mean Tegner score had increased from 3.4 before

surgery to 6.7 at the last follow- up visit (p< 0.001). The
mean Lysholm score increased from 49.3 before
surgery to 81.2 after surgery (p< 0.001).

Table 2: Preoperative and most recent follow-up Lysholm knee scores and Tegner activity levels in patients
having meniscus repair

The measured scores | Preoperative | Postoperative | p value
Tegner score 3.4+2.1 6.7+1.9

ACL reconstructed 2.6+0.2 4.1+1.7 <0.001
ACL intact 4.12+2.0 5.5+1.7

Lysholm score 49.3+12.9 81.2+3.2

ACL reconstructed 45.1+4.1 91.9+4.4 <0.001
ACL intact 69.1+18.2 99.1+5.0

Table 3 shows the comparison of the most

recent follow-up ratings for meniscus repair patients
with ACL reconstruction and intact patients. Those with

ACL reconstructions had lower Tegner and Lysholm
scores than patients with intact ACLs (p=0.032 and
p=0.012, respectively).

Table 3: A comparison of the most recent follow-up ratings for meniscus repair patients with ACL reconstruction
and intact patients

Postoperative scores | ACL reconstructed | ACL intact | P value
Tegner score 4.1+1.7 5.5+£1.7 0.032
Lysholm score 91.9+4.4 99.1+5.0 0.012
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DiscussION

In our research, the combined meniscal repair
approach for a torn meniscus was effective. With the
exception of one patient who had an ACL re-rupture, all
meniscus tears had healed. In order to reduce the risk of
neurovascular complications, inside-out and outside-in
approaches were combined in this research. As a result,
the posterior portion of meniscal rips was treated
entirely with the inside-out technique, and the middle
portion with the inside-out technique. Meniscal repair
success rates ranged from 66.1% to 100%, according to
reports [14-17]. The present study's high success rate
may be attributed to a number of elements, including
fixation strength, concurrent ACL restoration, and the
meniscus's vascularity. Red-red and red-white zone
tears were seen in the participants in this investigation.
Meniscal repair is often recommended only in certain
circumstances. These factors rely on the location of the
tears, such as those in the red-red or red-white zone
with strong vascular supply, the size of the tear, and the
form of the rip, with longitudinal vertical tears and
bucket handle tears often being more repairable.
Candidates who meet these requirements are often
younger ( 65 vyears old), have Kellgren-Lawrence
grades I-Il and fewer than 3 degrees of varus
malalignment, persistent symptoms after conservative
therapy, and are likely to adhere to a 6-week partial
weight bearing restriction [18, 19]. Degenerative tears
also lower the success rate; hence, these individuals
weren't included in the research. The all-inside method
has been employed in all combination repairs
documented in the literature for posterior meniscal
injuries. However, meniscal fixation devices have been
documented to have poor success rates in posterior
medial meniscal rips. This has been attributed to issues
with the posteromedial meniscus's ability to repair [15].

According to findings in the literature, a
number of characteristics, including young age, acute
tear, rim width less than 3mm, lateral meniscus tears,
and concurrent ACL reconstruction at the time of
meniscal surgery, favorably impact the success of
meniscal repair [2, 5]. In the patients in our
investigation, there was no difference in the Lysholm
ratings between red-red and red-white zone tears.
Majewski et al., on the other hand, examined 88
patients and contrasted the results of outside-in
meniscal restoration to the contralateral unharmed knee.
21 patients had rerupture followed by meniscectomy,
and three individuals experienced postoperative
problems. Although the patients' mean Tegner and
Lysholm scores were both good (6 and 94 points,
respectively), 46 of the patients' knees revealed
osteoarthritic alterations, as opposed to 27 of the
contralateral, unharmed knees. The consequences on
osteoarthritis remain unclear, and it is challenging to
link these changes to the meniscal healing [20].
Although meniscal repair patients who also had ACL
reconstruction saw good healing rates, their Lysholm

and Tegner ratings were lower than those of patients
who had an undamaged ACL. This was believed to be
caused by the extensive rehabilitation regimen, a
potential increase in discomfort following surgery, and
the associated atrophy brought on by disuse in patients
after  ACL  reconstruction.  Additionally, the
rehabilitation procedure was more stringent in patients
with related ACL reconstruction tears, which may have
influenced the functional ratings.

CONCLUSION

We came to the conclusion that a meniscal
repair strategy that combines inside-out and outside-in
repair is effective in treating meniscus tears.
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