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Abstract:

The purpose of the current study is to conduct a systematic review
of the literature on techniques and functional outcome of
arthroscopic lateral ankle ligament repair in chronic ankle
instability. Methods: A systematic search of MEDLINE,
EMBASE, and Cochrane Library databases was performed during
August 2019. Included studies were evaluated with regard to level
of evidence (LOE) and quality of evidence (QOE) using the
Coleman Methodology Score. Thirteen studies from a total of 506
studies were included, a single level I study and one level Il four
level 1II, six level IV and one level V study according to
established criteria. The QOE in all studies was of poor or fair
quality. Preoperative American Orthopedic Foot and Ankle
Society (AOFAS) showed an improvement from average score

(range, 41.2 to 69.9) to average postoperative score (range, 89.2 to

98), the average improvement in AOFAS score (range, 22.8-54.2) at a mean follow-up for 18.6

months. Seven studies used Karlsson -Peterson (K-P) scores, with an average postoperative

scores (range, 76.2 to 93.6) at a mean follow-up of 19.2 months. The comparative studies

showed similar clinical outcomes between arthroscopic and open procedures. All studies

reported a mean complication rate of 11.7% with patients treated with arthroscopic repair.
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Introduction

Ankle sprains are common musculoskeletal
injuries, with the majority of cases affecting
the lateral ligaments of the ankle and of
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those the most commonly injured ligament is
the anterior talo-fibular ligament (ATFL),
followed by the calcaneo-fibular ligament
(CFL) (2).
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Although conservative therapy is often
successful in treating these injuries, about 5-
20%
conservative therapy and develop chronic

ankle instability (2).

of ankles may not respond to

The diagnosis of chronic ankle instability is
based on a careful assessment of the history
of the triggering event and further recurrent
should
evaluate the presence of any foot and ankle

episodes. Physical examination
malalignment. Palpation should elicit pain
and tenderness particularly around the lateral
gutter. The two most important tests for the
evaluation of the ankle instability are the
anterior drawer test and the talar tilt test (3).
Magnetic Resonance Imaging (MRI) is a
useful tool to evaluate additional pathologies
osteochondral often

such as lesions,

associated with instability, but it has
limitations in the assessment of ligamentous
injuries. Although this tool is extremely
specific (100% for ATFL and 83% for CFL),
it has a relatively low sensitivity (56% for
ATFL and 50% for CFL(4).

While a variety of surgical techniques have
been reported, such as the Evans, the
Chrisman—-Snook, the Watson—Jones (5) and
the Castaing procedure. These aimed to
stabilize the lateral ankle by tenodesis of a
portion of the peroneal tendons. These
procedures are characterized by extensive

exposures of the operative field, are

technically demanding and require prolonged
immobilization. Moreover, the sacrifice of
the peroneal tendons with a development of
non-anatomical forces across the ankle joint
may cause a possible future ankle
degeneration (6).

The open Brostrom-Gould procedure is
generally accepted as the gold-standard
treatment when the quality of local tissues is
adequate and when the hind-foot is well
aligned. Recently, an arthroscopic lateral
ankle ligament repair techniques has become
increasingly popular in an effort to reduce
postoperative pain and facilitate early
recovery (7).
Despite the increased popularity of
arthroscopic lateral ankle ligament repair and
the expanding number of techniques and
research analyzing the technical details of
fixation, there is no consensus about the
effectiveness of this procedure. The purpose
of the current study is to conduct a
literature on

systematic review of the

functional results of arthroscopic lateral

ankle ligament repair in chronic ankle

instability.

Methods

Search Strategy

Two independent reviewers (M Singer, A
Tawfik) performed the systematic review
search in July 2019, according to PRIMSA



guidelines (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses),
using the Cochrane database of systematic
reviews, the Cochrane central register of
controlled trials, PubMed, and MEDLINE as
database for search. Search keywords will be
a combined “arthroscopic” and either lateral
ankle instability or lateral ankle ligament or
talo-fibular studies which included in the
systematic review range from 2011 to 2019.
Inclusion criteria:

e Clinical studies with at least 12
months of follow up.

e English literatures only.

Exclusion criteria:

e Cadaveric and non-human studies.

e Reviews, commentaries, and general
discussion papers not presenting data
on impacts.

e Articles describing techniques only.
There was no time limit given to publication
date. Once titles and abstracts were selected,
the full text of the studies was then reviewed.
Differences  between  reviewers  were
discussed until agreement was achieved, and
the senior author (E Esmat) was consulted in

the event of persistent disagreement.
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Data Extraction and Analysis

Two reviewers (M Singer, A Tawfik)
independently extracted data from each
study. After isolating the papers to be
included in the systematic review, the
following data were extracted: total number
of patients, patient age, follow-up time,
gender ratio, surgical technique, surgical
complications, complication rate, recurrent
instability or revision rate, and clinical
outcome measures.

Statistical Analysis

Statistical analysis for the overall cohort of
studies was performed using a commercially
available statistical software package (SAS
9.3; SAS Institute, Cary, NC).

Results

The electronic database search yielded 501
studies, additional 5 studies were identified
by search through references and other
sources; resulting in 506 studies.

256 studies were duplicated so removed, and
250 were screened according to inclusion
and exclusion criteria. Only 16 studies were
eligible, so included in qualitative synthesis,
and only 13 studies were included in the

current systematic review (fig 1).(8-20)
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Fig 1. PRISMA flowchart outlining the systematic review.

After full-text review, a total of 725 ankles
were identified. The mean follow-up was
21.14 months (range, 12-40 months). All
included studies of arthroscopic lateral ankle
ligament repair are summarized in Table 1.

Clinical Outcomes

Clinical outcomes data using different
scores showed significant improvement
(Table 1).

Nine studies that recorded both preoperative

and postoperative American Orthopaedic

14

Foot and Ankle Society (AOFAS) showed
an improvement from average preoperative
score of 60.5 (range, 41.2 to 69.9) to average
postoperative score of 93.5 (range, 89.2 to
98), so the average improvement in AOFAS
score was 33.1 points(range , 22.8-54.2) at a
mean follow-up for 18.6 months.(9-11, 13-
15, 17, 19, 20) .

Seven studies used Karlsson -Peterson (K-P)
scores, with an average postoperative scores
of 86.9 (range, 76.2 to 93.6) at a mean
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follow-up of 19.2 months.(8-10, 13, 14, 20);
only 4 studies reported preoperative K-P
score with average of 47.5 (range 28.3 to
61.8). one study used K-p score as the
primary outcome score and showed an
increase from 28.3 preoperatively to 90.2
postoperatively(8).

Only 4 studies measured the visual analogue
scale (VAS) to evaluate patient pain.
Preoperative VAS scores ranged from 5.2 to
8.2, and postoperative VAS scores improved
in 4 out of 4 studies and ranged from 0.57
to 1.7 at a mean follow-up of 17.02
months.(9, 10, 17, 20)

Three comparative studies of open and
arthroscopic repair procedures have been
included, with 2 Level Il studies(13, 15)
and one Level I study.(20) The mean follow-
up time was one year in 2 studies(15, 20)
and 3 years in one study.(13) No significant
difference was found in the clinical outcome
scores between the arthroscopic repair and
open repair procedures in each study.
However, one study (15)showed lower VAS
score at 3 days after surgery and shorter time
to return to daily activity in arthroscopic
group, but Yeo found no difference in VAS
score at 12 months postoperatively(20).
Return to Sport Activity at Previous Level
Overall, two studies (11, 19) reported

patients returning to sport and demonstrated

that 100% of patients returned to sport at the
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preinjury level. One study (14) comparing
reconstruction  (done for professional
athletes) and repair (done for recreational
athletes) showed that 80% of the first group
and 80% of the second group were able to
return to the same preinjury level of sports.
Li 2017 (12) reported 21 patients out of 31
patient in the two-anchor group practiced
sport activities at the preinjury level, and the
other 10 patients changed to non-weight-
bearing recreational sport activities (cycling
and swimming) for fear of re-injury. In the
one-anchor group, 6 patients out of 20
patient returned to sport activity at a level
equal to or higher than their preinjury
activity, and 14 patients returned to non-
weight-bearing recreational sport activities
for fear of re-injury. At the final follow-up,
patients in the two-anchor group had a
significantly higher percentage (68%) of
sport participation than those in the one-
anchor group (30%) (p = 0.01)(12).
Complications

All studies reported a mean complication
rate of 11.7%, with 85 total complications
reported among 725 patients treated with
arthroscopic repair.(8-20)

Complications varied but included peroneal
nerve Injury , sural nerve injury, peroneal
tendonitis, tenderness of scar, deep vein
thrombosis, infection, portal site irritation,

delayed wound healing, and recurrent
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that reported revision data.(8, 13, 15, 19) In

instability .The most common complication

the 3 comparative studies, there was no

damage (i.e.,

nerve

encountered was

significant difference in complication rate

neuritis, nerve ,injury, or numbness) at 6%

of all cases (Table 2)..(8-20)

between arthroscopic and open procedures

(Table 3) (13, 15, 20).

The weighted mean rate of revision was

0.9% at a mean of 25.5 months in 4 studies

Table 1. Summary of Outcomes in Studies .AOFAS, American Orthopaedic Foot and Ankle Society; IER, inferior

extensor retinaculum; K-P, Karlsson -Peterson; NA, not applicable; VAS, visual analogue score.
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Table 2. Complications

Li et al. (2017)

Matsui et al. (2016) Yeo et al. (2016)

Follow-up, yrs 3
Postop metric
American Orthopaedic Foot and Ankle Society

Arthroscopic 93.3
Open 924
Karlsson Ankle Functional Score
Arthroscopic 90.3
Open 89.4
Visual analogue score
Arthroscopic
Open
Complication rate, %
Arthroscopic 43
Open 54

1 1

98 90.3

95.4 89.2

76.2

73.5

3.3 (3 days postop) 1.2 (2 weeks postop) 1.7
4.7 (3 days postop)” 1.9 (2 weeks postop) 2

10.5 20.0

222 13.0

Table 3. Summary of Outcome in Comparative Studies

Acevedo cottom Cottom Kimetal

etal  &Righy etal (2011} (2017} al(2016)
Study (2015 (2013) ({2016)
Patient n n 40 45 P PE] 19
Anterior diplacement >3mm 3
Delayed wound healing 3 4
Deep venous thrombosis 1
Fibular fracture 1
Neuwritis  nerve injurynumbness 5 1 2
Persistant pain 3 1
Recurrent instability 1
Tenderness \pain or scar
Total
Discussion

Although multiple techniques for the
treatment of lateral ankle instability have
been described in literature, the anatomical
repair of the lateral ligament complex is still
considered the gold-standard in the
treatment of chronic ankle instability (21).

For many years, repair was done through

open procedures like Brostrom procedure or

17

lietal Masutiet Vegaetal Yeoetal Songetal Ronnyet Hongliet Tekinet Manuel

(2016)  (2016) (2017) al(2018) al{2019) al(2013) etal %
(2019)
% 5 B 8 St 6 30
0
1 7 1 2
3 1
0
3 3 2% 4 6
1 1
3 1
2 10 2
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its modifications. The arthroscopic repair of
ATFL was firstly introduced in the 90s by
Hawkins and Ferkel. These techniques did
not gain popularity for many reasons: higher
complexity, more complications, longer
surgical time and controversial results when

compared to open techniques (22).

Complication rate,
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In the last ten years, a new impetus in
arthroscopy led surgeons to develop
arthroscopic  lateral ~ ligament  repair
procedures. Arthroscopic procedures are
minimally invasive procedures that may
reduce postoperative pain and subsequent
recovery times. Moreover, arthroscopy
allow assessing and treating other intra
articular pathologies often associated with
chronic instability, such as osteochondral
lesions, synovitis and loose bodies.
Previously, many authors showed that intra
articular lesions are present in 63-95% of
the cases of chronic ankle instability. These
lesions are considered to be the cause of
persistent symptoms in 13-35% of
symptomatic patients despite a successful
open ligament reconstruction (6).

In the current systematic review studies, we
included the results of 13 studies of
arthroscopic  lateral ~ ligament  repair,
including a total of 725 arthroscopic ankle
repairs, with a mean follow-up of 21.14
months (range, 12-40 months). The most
important finding in the current study was
excellent clinical outcomes of arthroscopic
lateral ligament repair. AOFAS showed an
improvement from average preoperative
score of 60.5 (range, 41.2 to 69.9) to average
postoperative score of 93.5 (range, 89.2 to

98) in 9 studies.
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Comparative studies have attempted to
evaluate whether the potential advantages of
arthroscopic ~ lateral  ligament  repair
techniques provide better outcomes than
traditional open repairs. In a recent
systematic review study, showed excellent
efficacy of open and arthroscopic surgical
procedures in the treatment of the chronic
ankle instability, with more complications
reported in arthroscopic surgeries(23).

The current review, included 3 comparative
studies that compared arthroscopic with
open ATFL repair (1 level | study, and 2
level I1). These studies showed similar
clinical outcomes between the 2 groups.(13,
15, 20)

Theoretically as the arthroscopic approach is
less invasiveness, the minimal subcutaneous
dissection may provide relatively quicker
recovery and postoperative rehabilitation.
However, Itis important to note that these
results are limited to only short-term follow-
up. Therefore, further randomized controlled
trials with large cohorts of patients and long-
term outcomes are required to determine the
effectiveness of the arthroscopic technique
compared with the open technique for lateral
ankle instability (24).

The studies included in this review varied in
the repair methods wused. The most
commonly used procedure in this review

was one or 2 suture anchors introduced from



an accessory anterolateral portal to the distal
fibular attachment of the ATFL (Table 1).
However, suturing the ATFL with or
without inferior extensor retinaculum
reinforcement has significant variability in
the description of the technique employed,
and advanced arthroscopic skills are
necessary to perform these procedures as the
slight differences in these techniques
complicate the conclusions of the studies,
further studies should be directed to evaluate
the difference between techniques in
arthroscopic repair. (24)

The current study has found a relatively high
complication rate of 11.7% (85 of 725)
following the arthroscopic repair, in
comparison with a 5.4% (36 of 669)
complication rate with the open modified
Brostrom-Gould procedure reported in a
recent systematic review. The current study
has shown that the arthroscopic procedure
may be associated with a higher
complication rate in regard to nerve damage,
including superficial peroneal nerve injury,
which was frequently reported. This may be
due, in part, to variations in the technique
employed (25).

To reduce the likelihood of nerve damage
during arthroscopy, Acevedo (8) identified a
“safe zone” at a distance of 1.5 cm from the

tip of fibula in anatomical study. Awareness
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of this safe zone may allow for surgeons to
avoid the potential risk of nerve injuries
during the arthroscopic repair. Several
studies acknowledged that the arthroscopic
technique is technically demanding with a
steep learning curve, and therefore it is only
recommended for experienced surgeons or
surgeons being trained by an expert in this
technique to reduce the risk of complications
associated with the procedure.(8, 11, 13, 15,
19, 26)

Limitations

This systematic review has several inherent
limitations and potential biases. The criteria
were limited to MEDLINE, PubMed, and
Cochrane  Library  Database articles
published exclusively in English. The
comparative studies provided only short
term clinical outcomes, and no study
evaluated the long-term outcomes following
arthroscopic repair. There is a strong
possibility of bias within the studies
themselves, as no study clearly separates the
surgeon or author from the data collection,
the data extraction was not performed in a
blinded fashion, but rather was performed
by 2 independent reviewers and later
confirmed by the lead author.

Conclusion
The current systematic review included 13

studies demonstrated that arthroscopic
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lateral ankle ligament repair yields favorable
clinical outcomes in the short term.
However, there is no clinical evidence to
support the advantages of the arthroscopic
procedure over the open procedure, and
there are no long-term data currently
available

supporting an  arthroscopic

procedure over an open procedure.
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