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Abstract
Purpose: The purpose of this study was to assess the
functional outcomes of arthroscopic meniscal repairs.
Type of Study: Prospective study.
Methods: Thirty consecutive meniscal repairs were
performed from June 2015 to May 2017 using the all-
inside and outside-in technique. All tears were located at
red-red or red-white zones. Preoperative and follow-up
evaluation was performed using the objective and
subjective International Knee Documentation Committee
(IKDC)

guestionnaires. Presence of locking, joint-line tenderness,

criteria as well as Lysholm functional
effusion, and positive McMurray test were considered to

indicate clinical failure. Statistical significance was
determined using paired t-test between pre and post. A p
value of <0.05 was considered statistically significant.

Results: The patient population studied, had an average
age of 28 .13 + 6.34 [mean + S.D.] years (range, 18 to 42
years), and a follow-up of 1 year. There were 20 male and
10 female patients with 24 medial and 6 lateral repairs.

All-inside technique performed in 24 patients and outside-

in performed in 6 patients. The success rate by IKDC
score was 90% [excellent result in 22 patients (73.33%),
good result in 5 patients (16.67%), fair result in 3 patients
(10 %)]. Both the subjective IKDC and the Lysholm
scores statistically improved. Mean (= SD) preoperative
IKDC score was 48.8 (+10.66) and post-operative mean
(xSD) IKDC score at 1 year was 86.9 (+ 10.63). Pre-
operative Mean = SD of Lysholm score was57.3 = 12.58
and post-operative Mean + SD was 82.47 + 16.54.
Conclusion: Arthroscopic meniscal repair improves
functional outcome.

Keywords Meniscus, Meniscus repair, All-inside and
Outside-in technique, Arthroscopy, Outcomes
Introduction

The menisci, once thought as a vestige of leg muscle, have
been considered as a vital structure with various functions:
chondropotection through weight distribution by enlarging
the contact area between the femur and the tibia®, weight
bearing®®, joint stabilization®, joint lubrication®, articular
cartilage nutrition®, proprioception®, load-transmission

and energy-absorption™. Menisci have an important role
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in knee function. Long-term follow-up studies showed that
virtually all meniscectomized knees develop arthritic
changes with time ©. Moreover, the severity of these
changes seems to be proportional to the amount of
meniscus removed. Because of these functions, meniscal
tissue should be preserved whenever possible.

Meniscal injury is a common source of pain and
functional impairment of the knee that is frequently
encountered by orthopaedic surgeons . The Meniscal
tears are the most common pathology of the knee with a
mean annual incidence is about 60-70 per 100,000® ¥
with a male to female ratio ranging from 2.5:1 to 4:1.
They may occur in acute knee injuries in younger patients
or as part of a degenerative process in older individuals.
Medial meniscal tears occur more frequently than tears of
the lateral meniscus, at a ratio of approximately 2:14?:
Historically it was believed that the menisci served no
functional purpose and they were often excised with open
total meniscectomy. In 1948 Fairbank reported the clinical
outcomes of 107 patients after total meniscectomies and
found that the majority had progressive flattening of the
condyle, narrowing of the joint space and ridge formation
®). This study significantly changed our approach to
dealing with meniscal tears. Maintaining an intact and
functioning meniscus is felt to be a major factor in
reducing the ultimate risk of progression to radiographic
findings consistent with arthritis. Thus, by maintaining
physiologic knee kinematics as best as possible, we aim to
prevent, or at least delay, the premature onset of
osteoarthritis.

Meniscal repair can be performed either with an open or
arthroscopic technique. Arthroscopic meniscal repair has
advantages over open repair in terms of minimal incision,
early recovery and rehabilitation . Arthroscopic repair
outside-in

can be done by inside-out techniques,
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techniques, all-inside techniques and hybrid techniques
that combine multiple techniques ®*.

The goals of surgical intervention for meniscal tears are to
relieve pain, facilitate pre-injury level daily living
activities, and prevent early degeneration of the knee joint
19, Some surgeons have performed meniscal repairs even
in more than 60 years of age ®®. The reparability of
meniscal tears depends on several factors, such as
vascularity, type of tear, chronicity, and size 9.

Materials and methods

The study was conducted at Central Institute of
Orthopaedics, Vardhman Mahavir Medical College and
Safdarjung hospital, New Delhi. In this prospective study
30 patients with suspicion of a meniscal tear (based on
clinical examination and magnetic resonance imaging
(MRI)) were asked to enroll in the study after informed
consent if they met the following criteria: (a) longitudinal
full thickness tear greater than 10 mm in length, (b)
location of the tear less than 6 mm from the
meniscocapsular junction, (c) no former meniscus surgery,
(d) no evidence of arthritis during arthroscopy, (e) no
concomitant ligamentous injury and (f) fixation of the
meniscus using only one technique (no hybrid fixation).
From June 2015 to May 2017, 30 meniscal tears were
repaired in 20 men and 10 women. The age of the patients
at the time of meniscal repair was 28 .13 * 6.34 [mean *
S.D.] years (range, 18 to 42 years). This was a prospective
study where patients were followed up to 1 year. The
meniscal tears involved 16 right knees and 14 left knees,
and the tears were located in 24 (80 %) medial and 6
lateral menisci (20 %). All tears were vertical, located in
the red-red or red—white zone. Twenty four repairs were
carried out using in-side out repair technique and 6 repair
needed outside-in technique. Preoperative and follow-up
evaluation was performed using the objective and

subjective International Knee Documentation Committee
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(IKDC) criteria as well as Lysholm functional
guestionnaires. Presence of locking, joint-line tenderness,
effusion, and positive McMurray test were considered to
indicate clinical failure. Statistical significance was
determined using paired t-test between pre and post. A p
value of <0.05 was considered statistically significant.
After repair, the involved leg was placed in a brace for 4
weeks. Full weight bearing was immediately allowed with

the brace in full extension. Flexion was limited to 90_

during 4 weeks. Running, swimming, and cycling were
begun at 3 months. Return to full athletic participation was Figure2: Meniscal abrasion with a rasp
authorised at 6 months. Case 1:

Surgical Techniques

General anesthesia or spinal anesthesia was administered
to all patients. After diagnostic arthroscopy, the
morphology of the meniscus tear was determined. The tear
length and the rim width were recorded at the time of
surgery. Tear edges were freshened with a meniscus rasp
and shaver. Using microfracture awls, multiple
perforations were made in the meniscus rim to produce
vascular channels and encourage bleeding to stimulate the
healing response.We used an all-inside technique for

placing suture in the posterior or middle segments and an

outside-in technique for the middle or anterior segments

. Figure3: showing All-inside meniscal repair with vertical
of the meniscus.

suture
Case 2:

Figurel: Peripheral, longitudinal tears of the lateral

meniscus arthroscopic view using the probe to assess

stability. Figure4: MRI of longitudinal tear and arthroscopic view,

all-inside repair sequence with the first anchor
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introduction than the second anchor is deployed than the
suture is finally tensioned by pulling the suture and then

by the use of a knot pusher.

Figure5: showing Needle with nylon loop used to retrieve

sutures for outside-in repair. Introduction from outside to
the inside of the joint at the level of joint line by

transillumination and direct arthroscopic view.

Figure6: showing Arthroscopic view of outside-in
technique. The nylon loop is used to bring the suture
outside the joint percutaneously before final suture which
requires a small stab skin incision.

Results

Non sporting activity was the most common cause of
meniscal tear with 12 patients, sporting injury was second
common with 10 patients and atraumatic injuries were the

least common cause of meniscal tear with 8 patients. Joint
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line tenderness along with locking and catching were
common clinical feature in majority of patients.We
preferred all inside meniscal repair technique in 24
patients due to ease of use, avoidance of an accessory
incision, shorter operating time, and less risk to
neurovascular structures and in 6 patients where tear was
not amenable to repair by all-inside technique specially
tears located in anterior horn of meniscus, we used
Outside- in meniscal repair technique. In our study
preoperative mean (xSD) IKDC score was 48.8 (+10.66)
and post operative mean (£SD) IKDC score at 1 year was
86.9 (+10.63) and the change in IKDC score was
statistically significant (p value 0.0001). After 1 year of
follow up we got excellent result in 22 patients (73.33%),
good result in 5 patients (16.67%), and fair result in 3
patients (10 %) according to IKDC score. In our study Pre
operative mean (xSD) Lysholm score was 57.3 (+12.58)
and post operative mean (xSD) score at 1 year was 82.47
(£16.54) with a p value of <.0001 which was statistically
significant (p value<0.05). After 1 year of follow up we
got excellent result in 15 patients (50%), good result in 12
patients (40%), and fair result in 3 patients (10 %)
according to Lysholm score. Although all-inside technique
had the

complications but implant related complication was seen.

advantage of avoiding neurovascular
Out of 30 patients, complications were observed in 2
patients (6.66%), out of these two, one patient had
neuropraxia of the peroneal nerve during outside in
technique which recovered spontaneously and in other
patient device launch inaccurately during all-inside
technique. An appropriate rehabilitation protocol was
necessary to optimize the results.

Discussion

In the study conducted by Haas AL et al in 2005 the
Subjective IKDC scores improved significantly (P<.05).

Thirty-three of 37 patients (89%) had good to excellent
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results on their postoperative subjective ®®. In 2012
Albertoni LJIB et al conducted study in which 82% of the
cases (18 patients) were considered to have well to
excellent results, 18% were fair and none were poor. The
change in pre-operative and post-operative IKDC score
was statistically significant (p value 0.001) ™. August W
M Fok et al found that mean IKDC score improved
significantly from 62 preoperatively to 81 postoperatively
(P<0.001, paired t test) in their study in 2013“®. Our
result for IKDC score was similar to the previous studies
which all showed increased in IKDC score post-
operatively

In the study conducted by Haas AL et al in 2005 the
Lysholm scores statistically improved (P<.05) from 69.35
(SD + 11.85) preoperatively to 93.73 (SD + 6.58)
postoperatively®®. In the study conducted by Chiang CW
et al in 2010 the Lysholm score improved significantly (p
<0.0001) from an average of 65 (SD+ 5) preoperatively to
95 (SD+ 9) postoperatively®™. In the study conducted by
Albertoni LJB et al in 2012 the pre operative Lysholm
score was 55.82 which significantly improved post
operatively to 89.95 (p value 0.001)®”. In the study
conducted by Keyhani S et al in 2014 the outcome of the
Lysholm score was excellent and good in 49 (80.3%)
patients and fair in 12 (19.7%)®.

Our result for Lysholm score was similar to the previous
studies which all showed increased in Lysholm score
postoperatively

Conclusion

We concluded that arthroscopic meniscal repair improved
functional outcome of knee for vertical full-thickness tear
greater than 10 mm in length, located less than 6 mm from

the meniscocapsular junction.
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