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Abstract:

Introduction: The anterior cruciate ligament (ACL) injury is considered the most common ligamentous injury
in the knee, and its reconstruction is essential for overall knee stability. Adequate graft fixation is essential to
facilitate a rehabilitation program that strives for early restoration of knee mobility & strength after ACL
reconstruction (ACLR) with all soft tissue grafts.

Aim of the study: This research evaluates the functional outcomes of ACLR performed using an adjustable

femoral cortical suspensory fixation device.

Methods: To find publications contrasting full tibial tunnel ACLR with an all-inside technique employing an
adjustable femoral cortical suspensory fixation device, we searched PubMed, Embase, and Cochrane.
Eligibility, data extraction, and risk of bias were all performed on potentially relevant papers by two reviewers
who were blind to each other's work. Random effects with mean variations as well as risk ratios for
continuous, in addition to dichotomous factors, were aggregated for the clinical outcome along with graft

ruptures.

Results: The meta-analysis includes 10 research studies with a total of 613 individuals. Participants who
underwent all-inside ACLR with an adjustable femoral cortical suspensory fixation device or full tibial tunnel

ACLR had similar functional outcomes, knee laxity as determined by the arthrometer, and graft rupture rates.

Conclusions: Based on this systematic review, we can conclude that using the adjustable suspensory fixation

device for ACLR produces favorable functional outcomes as regards knee stability and mobility.
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1. Introduction

A stable graft fixation is essential for a
rehabilitation program that aims for early
restoration of knee mobility as well as strength
after ACLR with all soft tissue grafts. The goal
of this reconstruction is to help the patient return
to normal knee motion and stability as soon as
possible. Throughout the past few years, the
employment of suspensory fixation as an
alternative to interference screws has become an
increasingly appealing choice. This is because it
has the potential to speed up tendon-to-bone
healing [1, 2], and it also protects the graft from
harm caused by the insertion of screws [3, 4].

When contrasted with extra-cortical
fixation, the application of interference screws
contributed to a considerable initial
development of the bone tunnel at the time of
the operation. This led to larger bone tunnels
after two years, as opposed to the use of extra-
Moreover, the use of

cortical fixation.

interference screws led to a major early
development of the bone tunnel at the time of
the procedure [5, 6]. This occurs when
compared to extra-cortical fixation because
interference screws are inserted through the
bone rather than through the extra-cortical
space. When utilizing interference screws for
graft fixation, screw divergence is another
technical concern that may contribute to a loss

of pullout strength [7, 8].

A fixed-loop device (FLD) was used to
secure the graft to a metallic button in the initial
generation of suspensory devices. There are
some pitfalls associated with FLD fixation, even
though it offers great stability and a high level
of fixation strength [9, 10]. Since the length of
the loop is predetermined, FLD necessitates
precise measurement throughout the tunnel
construction process. After the graft has been
tensioned, there will be a cavity above the graft
since the femoral socket was drilled 6-8 mm
longer than necessary to allow for the "flip"
movement of the button. This method could
potentially contribute to the so-called “bungee
cord effect” as well as the windshield wiper
effect, which would result in an increased
likelihood of tunnel widening (TW) [11].

The second generation of suspensory
devices is known as an adjustable-loop device
(ALD). It has a locking mechanism that can
only be locked in one direction. The length of
the device is maintained by the friction between
the sutures. The use of ALD makes it easier to
control the graft tension & to re-tension it after
passive cycling of the knee is performed. In
addition to this, improved filling of the bone
tunnels is conceivable, which will result in a
decreased amount of dead space [11, 12].
However,

according to the findings of

biomechanical research, ALD has the potential
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to stretch during cyclic loading, which can lead

to laxity in the graft. Re-tensioning the ALD

2. Methods

2.1.Literature search

The results of the online search came to

a total of 2937 references. Following the
removal of 837 duplicates, the screening of titles
and abstracts continued with 2100 records. We

had a total of 30 suitable articles for full-text

build and tying knots in it could help minimize

the severity of this problem [13, 14].

remaining 20 were disqualified. There were no
additional articles imported as a result of the
manual search of references. In the end, a total
into the

of 10 studies were incorporated

qualitative analysis.

2.2.Study characteristics

screening, but only 10 of them met the : : .
g y Details for the involved studies are
requirements to be included, while the o
summarized in Table 1.
Tablel: The Study characteristics.
. The S.lde-tO- Post at
Type of Injury- ACL Graft side last
Reference P No. Age M/F surgery, rupture . difference in
Study . diameter . follow-
time type anterior u
laxity P
[16] Prospective 75 29.7 50/25 0.5 34+£3.0 22+£20
[17] Cohort 36 27.5 24/12 3.8
[18] RCT 15 257 8/7
[19] Prospective 30 268 27/3 4.7
[20] Prospective 94 284 60/34
[21] Prospective 30 269
[22] Prospective 38 312 29/9 5.25 8.4 (0.5)
[23] Prospective 50  30.4 40/10 4.4
[24] Case-control 97  30.9 64/33 26.4 53/44 8.8 3.1 (2) 0.8 (1.8)
[25] Retrospective 50  28.2  41/9
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2.3.Risk of Bias Within Studies

For the RCTs, we used the Risk of Bias
2.0 tool

Collaboration to evaluate the potential for bias

developed by the Cochrane

resulting from the randomization method,
missing outcome data, deviation from intended
interventions, measuring the result, as well as
the selection of reported results. In the quasi-
experimental research, the RoBINS-I tool was
applied to assess bias caused by confounding
factors in the classification of interventions, the
selection of participants, missing outcome data,
deviation from intended interventions, the
measuring of outcomes, as well as the selection
of reported results. All studies showed either
low or unclear risk across different parameters,

with an overall moderate to high quality.
Inclusion criteria

Randomized and  non-randomized
controlled trials published in the last 5 years:
evaluation of Functional Results after Anterior
Cruciate Ligament Reconstruction Using an
Adjustable Cortical

Femoral Suspensory

Fixation Device.

Exclusion criteria

Articles that were originally published in
languages other than English. Evaluations,
guiding principles, categorizations, case reports,
briefcase series, or conference papers are all
excluded.

2.4.Statistical analysis

Using the mean & standard deviation,
we aggregated data on continuous outcomes.
When just a range was given, the expected
standard deviation was determined by using
range/4 for small to medium-sized samples (15—
70 n) and range/6 for large samples (n > 70).
The extracted results were merged, and the chi-
squared test with Fisher's correction was used to
objectively evaluate IKDC scores. Standardized
mean variances (SMDs) of extracted data
suggested better treatment options. We
synthesized dichotomous outcome data using
OR. Standardized mean variances and ORs were
pooled using a random-effects model. For each
outcome, a 95% CI was determined. The 12 test
revealed between-trial with
>50%

heterogeneity. Everything was analyzed using a

heterogeneity,

values indicating significant

comprehensive meta-analysis (Version 3.3.070).
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3. Results

The meta-analysis results are shown in Table 2.

Table 2: The study outcomes.

IKDC subjective KOOS Lysholm score Tegner score KT-1000 Pivot shift
Ref score Measurement test
(negative/
Pre Post Post Pre Post pre post pre post positive)
[16] 63.2+ 43 9%'3* 10.6+ 3.5 1(2).?: 18/76
[17] 48.8 90.7 87.3+ 5.5+
(13.3%) (9.3%) 12.1 1.7
86.7+
[18] 71.6=19.3 13.3
88.327+ 94+
[19] 7.303 5.527 3000
[20]
55.20+ 92.97+
[21] 9.22 9.02
39.6 88.7 61.2 91.0 3.1 5.5
[22] (6.9%)  (5.3%) (8.6%)  (6.5%) (1.1%) (2.1%) 3078
[23] 38.5 38.5
[24] 60.4 87.6 75.6 90.8 6.6
(15%)  (10.6%) (13%) (9.3%) (2%)
94.3+ 2.3+ 5.8+
[25] 58.1+ 16 0.9 17
4. Discussion

The initial mechanical qualities of the
graft, the position of the femoral as well as tibial
tunnel, the fixation method, and the
postoperative rehabilitation all have a role in
whether or not ACLR is successful [26, 27]. The
stability of the knee joint depends on several
factors, not the least of which is the graft's
initial fixation as well as subsequent absorption
into the tunnels. Because of its ease of use,
dependability, and superior tensile strength,

cortical suspensory fixation using titanium

button devices has become increasingly used in
ACLR with soft-tissue grafts [28-30]

However, in anatomical ACLR using the
anteromedial portal technique, deployment of
cortical suspensory fixation devices with
permanent loops like the EndoButton (EB) may
be unsuccessful if the graft tunnel is too short to
allow clearance of the device through the femur.
Over-drilling the tunnel, which requires precise
tunnel measuring, can increase the likelihood of

graft motion in the tunnel [31, 32].
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TightRope (TR) and other second-
generation suspensory fixation devices with an
adjustable loop were designed to address the
shortcomings of fixed-loop fixation devices. It
is hypothesized that the hamstring graft would
lessen the '"bungee cord effect,” hence
minimizing tunnel widening, because the device
utilizes a number of sutures that can be
employed as a pulley system to shorten the loop
and transport the graft to the end of the femoral
socket for a snug fit. Although various
biomechanical studies have demonstrated that
ALD ultimately results in longer limbs than

FLD, data on clinical effects is scant [33, 34].

Regarding outcomes, in our systematic
review, there were improvements in Lysholm's
knee score & IKDC scores [16, 18, 19, 21, 22,
24, 25]. Sharma et al. (2018) determined that
both the FLD and ALD have the potential to
offer secure fixation, an equal reduction of graft
laxity, and comparable functional consequences
in ACL-deficient knees following ACL graft
femoral fixation [10].

In 2018, a controlled trial conducted by
de Sa et al. noticed that the all-inside ACLR
approach had a minimal graft failure rate as well
as optimal clinical improvement [34]. Instead of
comparing various surgical techniques, this
individual

review compiled the results of

investigations. Browning et al. (2017) revealed

that the suspensory fixation device led to greater
stabilization of the knee & lower graft failure
rates in a systematic review of ACLR with
either suspensory or aperture fixation [35].

As surgical tools & methods have
advanced, suspensory devices have become
standard in all-in-one ACLRs. Therefore, the
clinical result of ACLR may be influenced by
both the bone tunnel preparation process and the
fixation device. In most cases, just the
semitendinosus tendon needs to be harvested to
achieve the length required for suspensory

cortical button fixation [36].

This smaller limit diameter is also
possible through the application of a quadrupled
semitendinosus tendon graft in most cases; this
has been thought

characteristic of the all-inside ACLR with the

of as a fundamental
suspensory cortical button fixation technique.
Previous systematic reviews concluded that
ACLRs with a tendon graft thickness of 8 mm
had lower failure rates [37]. However, several
factors, including gender, age, and body height,
may affect the thickness of the tendon graft.
Therefore, it is important to keep in mind that
the Semitendinosus tendon alone is not
sufficient for each individual to attain the
optimal graft size and thickness, and the Gracilis

must be harvested as a secondary source.
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Hardik et al. (2017) evaluated the
effectiveness of arthroscopic ACLR done with a
fixed suspensory device compared to that of an
adjustable suspensory device for femoral side
graft attachment in a study that was prospective
and included 62 patients with knees that lacked
an ACL [38]. Before and after surgery, the

Lysholm score and the IKDC score were

Conclusion

Based on this systematic review, we can
conclude that using the adjustable suspensory

fixation device for ACLR produces favorable

Funding: This study is not funded.
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