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Background: Chronic lateral ankle instability (CLAI) is a common pathology among athletes. Although the open modified
Broström-Gould procedure remains the gold standard, arthroscopic approaches have gained popularity due to their
minimally invasive nature and promising outcomes. Despite growing clinical adoption, evidence on the effectiveness of
these techniques - especially those using knotless anchor systems - remains relatively limited.

Purpose: This study aims to evaluate the clinical and functional outcomes of arthroscopic repair of CLAI using a knotless
anchor system, contributing to the growing body of literature supporting this approach.

Methods: We analyzed patients who underwent arthroscopic CLAI repair with a knotless anchor system. Clinical
assessments were performed at three time points: preoperatively, and at 6 and 12 months postoperatively. Variables
collected included age, sex, Visual Analog Scale (VAS) for pain, American Orthopaedic Foot and Ankle Society (AOFAS)
Ankle-Hindfoot Score, Karlsson-Peterson score, patient satisfaction, and surgery-related complications.

Results: A total of 36 patients were included (64% male, 36% female), with a mean age of 27.5 ± 8.0 years. Statistically
significant improvements were observed in VAS, AOFAS, and Karlsson-Peterson scores at both 6 and 12 months (p <
0.001). The median AOFAS score improved from 61.0 preoperatively to 96.0 at 6 and 12 months. The Karlsson-Peterson
score rose from 45.0 to 95.0. At 12 months, 91.7% of patients reported being very satisfied and 8.3% satisfied. Only two
minor complications were recorded. No significant correlation was found between outcomes and patient age or sex.

Conclusion: Arthroscopic repair of CLAI using a knotless anchor system demonstrates excellent short-term clinical and
functional results. These findings support its continued use and encourage further comparative studies with open
Broström-Gould procedures and alternative arthroscopic techniques.

What this study adds: This study provides retrospective evidence supporting the effectiveness of all-arthroscopic, knotless
anchor repair for chronic lateral ankle instability, showing excellent short-term clinical and functional outcomes with high
patient satisfaction and low complication rates.

Potential impacts on research, practice, or policy: These findings support wider use of arthroscopic knotless anchor
techniques in clinical practice and may influence surgical decision-making and future guidelines.

Study Design: Retrospective cohort study

Level of evidence: Level III

Keywords: Ankle; Ankle arthroscopic repair; Arthroscopy; Chronic lateral ankle instability; Joint; Knotless tissue anchor;
Ligament; Minimally invasive surgery
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INTRODUCTION

The ankle is a hinge-type synovial joint whose stability relies

on both bony congruence and three primary ligamentous

complexes – lateral collateral, medial-lateral collateral, and

syndesmosis - ensuring coordinated biomechanical

interactions among bones, ligaments and tendons [1][2]. The

anterior talofibular ligament (ATFL), one of the primary

stabilizers of the ankle joint [3], is implicated in approximately

85% of acute ankle sprains, particularly during inversion

combined with plantar flexion [4].

https://doi.org/10.70885/hmsj.2026.02.002
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Chronic lateral ankle instability (CLAI) is a frequent

consequence of ankle sprains, characterized by recurrent

episodes of instability, pain, functional limitation, and reduced

sports participation [5][6]. This condition is associated with

several pathologies, such as osteochondral lesions or

peroneal tendinopathy [6][7]. Anatomical factors, including

cavus foot and fibular misalignment [8][9], predispose

individuals to this condition.

There is no definitive diagnostic standard. Clinical

examination remains the most reliable method for identifying

lateral ankle instability, with the anterior drawer and talar tilt

tests being the most commonly used [10]. Conservative

management should be undertaken during the first three to

four months after diagnosis [4], focusing on functional

rehabilitation [11]. Surgery is indicated if CLAI persists after 3-

6 months of conservative management [10].

Numerous surgical techniques have been described to treat

CLAI [12]. The open modified Broström-Gould procedure is

considered the gold standard for surgical repair of CLAI [1],

involving the use of tendon grafts to restore the anatomy and

biomechanics of the ATFL and PTFL, often using anchors,

bone tunnels with interference screws, or devices like

endobuttons [12]. These methods are particularly beneficial

for patients with previous unsuccessful repairs, chronic

instability, attenuated tissue quality, ligament laxity, or

cavovarus deformity [13].

Arthroscopy ligament repair involves surgically separating the

ATLF from the capsule and reattaching it to the fibula using

knot or knotless anchors. This procedure offers several

benefits, including reduced scarring, decreased pain,

minimized swelling, less disruption to skin sensation, and

potentially faster recovery [14]. However, knot-related

complications, including irritation [15], have been reported,

with an overall complication rate of 11.6% [16], comparable to

that of open techniques.

A minimally invasive arthroscopic technique for ATFL

reconstruction using knotless anchors, reattaching the

ligament to the fibula ligament, was developed to mitigate

these issues, aiming to simplify the procedure and reduce

implant-related morbidity [17].

Despite growing clinical adoption, evidence regarding the

functional and clinical outcomes of all-inside arthroscopic

repair using knotless soft-tissue anchors remains limited,

particularly in consecutive patient series with standardized

follow-up protocols. Therefore, the present study aimed to

evaluate the short-term clinical and functional outcomes of

CLAI with an all-inside, all-knotless arthroscopic repair

technique.

METHODS

Study population

The study population of this project belongs to a database,

with data collected between January 2020 and December

2021, of all patients who underwent arthroscopic repair of

CLAI at Clínica Espregueira – FIFA Medical Centre of

Excellence, and who, at that time, signed the free and

informed consent form.

Inclusion Criteria

The inclusion criteria included: (i) patients with 16 years or

older (all patients had closed physis); (ii) recurrent inversion

ankle sprains or repeated “giving away” during daily or

recreational activities secondary to trauma for at least 1-year;

(iii) positive anterior drawer test or stress radiographs

compared with the uninjured side; (iv) magnetic resonance

imaging (MRI) showing ATFL damage with or without CFL

damage; and (v) unresponsive to physical therapy for over 3

months.

Exclusion Criteria

The exclusion criteria consisted of: (i) neurovascular

disorders; (ii) ankle deformity; (iii) general joint laxity; (iv)

previous surgery on the affected ankle, and (v) concomitant

lesions of the affected ankle, such as osteochondral lesions

of the talus, impingement syndrome, os subfibulare, deltoid

ligament injury, peroneal tendon tear, syndesmosis injury and

arthritis.

Study Design and Data Collection

This analytic, longitudinal study was conducted at the Foot

Unite of Clínica Espregueira – FIFA Medical Centre of

Excellence.

Participants who met the inclusion criteria and were

symptomatic with a combination of chronic ankle instability

and avoidance of sports and presented with a positive

anterior drawer test upon the physical examination were

eligible to participate.

All patients underwent arthroscopic lateral ligament

reconstruction using an all-inside, all-knotless soft-tissue

anchor technique [17].

Demographic data (age and sex) were collected. Clinical

outcomes were assessed using the VAS for pain [18], the

AOFAS Ankle-Hindfoot Scale (Appendix 1) [19], and the

Karlsson-Peterson score (Appendix 2) [20], recorded

preoperatively and at 6 and 12 months postoperatively.

Patient satisfaction at 12 months was evaluated using a four-

level categorical scale (dissatisfied, not very satisfied,
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satisfied, and very satisfied). Surgical-related complications

were documented throughout the follow-up period.

Statistical Analysis

The statistical analysis of the data was assessed using

version 29.0 of Statistical Package for the Social Science

(SPSS) software. The confidence interval for all variables was

set as 95% and was considered statistically significant when

p < 0.05.

Normality of continuous variables was tested using the

Shapiro-Wilk test, skewness and kurtosis values, and visual

inspections of plots [21]. As several variables did not meet

normality assumptions, non-parametric tests were used for

inferential analyses. Continuous variables were presented as

median (Mdn) and interquartile range (IQR) or as mean (M)

and standard deviation (SD), depending on their distribution,

while categorical variables were presented as absolute (n)

and relative (%) frequencies [22].

Changes over time – preoperative, 6 months, and 12 months

postoperative – were analyzed using the Friedman Test [23].

When significant, pairwise comparisons were performed to

identify differences between time points. Effect size for the

Friedman Test was calculated using Kendall's W [24].

Correlation between the age and gender and 12 months

postoperative outcomes was assessed using Spearman's or

Pearson’s correlation coefficients, according to data

distribution.

Comparisons between genders were performed using the

Mann-Whitney U test [25]. The effect size was calculated

using the formula for Pearson’s correlation - r: Z/√N (where N

represents the number of participants) [23].

Ethical Considerations

This project followed the investigation protocol, previously

submitted, and approved by the Clinical Council of Clinica

Espregueira - FIFA Medical Centre of Excellence.

It should be noted that the principles of the Declaration of

Helsinki were complied with throughout the whole clinical

trial, by the rules of Ethical Conduct and Good Clinical

Practice, the Convention on Human Rights and Biomedicine,

and the Council of International Organizations of Medical

Sciences.

RESULTS

Patient baseline characteristics

A total of 38 patients agreed to participate in the study. After

the exclusion of 2 patients due to exit follow-up, 36

participants were included (Figure 1). The follow-up of the 2

excluded patients was lost because they were foreigners and

had returned to their countries of origin. In this sample, 23

(64%) were male and 13 (36%) were female. The overall mean

age was 27.5 ± 8.0 years (range 16 to 43). In the male group,

the mean age was 28.4 ± 8.5 (range 16 to 43), while in the

female group, the mean age was 26.0 ± 6.9 (range 17 to 39).

Outcome measurements

The results regarding the scores presented to the patients

before the surgery (pre-op) and 6 and 12 months

postoperative (post-op) are displayed in Tables 1 and 2.

The results of the Friedman Test indicated that there was a

statistically significant difference in VAS score across the

three time points (χ2 = 65.97, p < 0.001). Inspection of the

median values showed a decrease in pain of statistics from

preoperative (Md = 8.0 (1.0)) to 6 months postoperative (Md

= 1.0 (2.0)) and a further decrease at 12 months

postoperative (Md = 0.5 (1.0)). There was a statistically

significant difference between preoperative score evaluation

and 6 months postoperative (p < 0.001) and between

preoperative score evaluation and 12 months postoperative

evaluation (p < 0.001). No statistically significant differences

were found between 6 months postoperative and 12 months

postoperative (p = 0.377).

A statistically significant difference was observed in the

AOFAS Ankle-Hindfoot Scale across the three times (χ2 =

63.13, p < 0.001). Median scores increased from preoperative

(Md = 61.0 (8.0)) to 6 and 12 months postoperative, as these

had the same median (Md = 96.0 (6.0)). There was a

statistically significant difference between preoperative score

evaluation and 6 months postoperative (p < 0.001) and

between preoperative evaluation and 12 months

postoperative evaluation (p < 0.001). There were no

statistically significant differences between 6 months

postoperative and 12 months postoperative (p = 0.585).

The Friedman Test results revealed a statistically significant

difference in the Karlsson-Peterson score between the three-

time points (χ2 = 66.71, p < 0.001). There was an

improvement in the statistical result from preoperative (Md =

45.0 (5.0)) to 6 months postoperative (Md = 95.0 (6.0)) and

12 months postoperative (Md = 95.0 (5.0)). Preoperative

score evaluation and 6 months postoperative and

preoperative score evaluation and 12 months postoperative

evaluation showed statistically significant differences (p <

0.001 and p < 0.001, respectively). Between 6 and 12 months

postoperative, there were no statistically significant

differences (p = 0.867).
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Figure 1. Sample flow chart.

Table 1. Outcome measures.

Pre-Op
Md (IQR)

6 months
Post-Op
Md (IQR)

12 months
Post-Op
Md (IQR)

χ2 ρ W

VAS 8.0 (1.0) 1.0 (2.0) 0.5 (1.0) 65.97 <0.001 00.92

AOFAS AHS 61.0 (8.0) 96.0 (6.0) 96.0 (6.0) 63.13 <0.001 00.88

Karlsson-
Peterson

45.0 (5.0) 95.0 (6.0) 95.0 (5.0) 66.71 <0.001 00.93

Legend: AOFAS AHS – American Orthopedic Foot and Ankle Society Ankle-Hindfoot Scale;Md – Median, Pre-Op – Preoperative;

Post-Op – Postoperative; IQR – Interquartile range; χ2 – Friedman Test; W – Kendall´s W
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Table 2. Differences between groups.

Statistic Test Adjusted p value

VAS

Pre-Op – Post-Op 6m 1.319 <0.001

Pre-Op – Post-Op 12m 1.681 <0.001

Pos-Op 6m – Post-Op 12m 0.361 0.377

AOFAS AHS

Pre-Op – Post-Op 6m -1.347 <0.001

Pre-Op – Post-Op 12m -1.653 <0.001

Pos-Op 6m – Post-Op 12m -0.306 0.585

Karlsson-Peterson

Pre-Op – Post-Op 6m -1.375 <0.001

Pre-Op – Post-Op 12m -1.625 <0.001

Pos-Op 6m – Post-Op 12m -0.250 0.867

Legend: AOFAS AHS – American Orthopedic Foot and Ankle Society Ankle-Hindfoot Scale; Md – Median, Pre-Op – Preoperative;

Post-Op – Postoperative

One year after the surgery, patient satisfaction was assessed.

Of the 36 patients evaluated, 33 (91.7%) felt very satisfied,

and 3 (8.3%) felt satisfied, as displayed in Figure 2A. Among

the 3 satisfied patients, two of them had 2 minor surgical-

related complications (Figure 2B): one showed stiffness and

the other had lateral conflict. The third patient had a

traumatic sprain 8 months after the surgery. These minor

surgical-related complications represent 6% of the patients,

and 94% of the patients did not have surgical-related

complications.

Correlation between age and 12 months postoperative

outcomes was assessed to investigate whether other

variables could be considered as factors that influence the

participant’s postoperative outcomes. By Spearman's

correlation, no significant correlation was found (p > 0.05)

between age and 12 months postoperative outcomes, as

displayed in Table 3.

No statistically significant differences were observed in 12

months postoperative outcomes between gender (p > 0.05),

using the Mann-Whitney U test. The influence of these

variable in the 12 months postoperative outcomes is shown

in Table 4.

DISCUSSION

The main finding of this study is that the arthroscopic repair

using an all-inside, all-knotless soft-tissue anchor technique

[17] demonstrated positive clinical outcomes with minimal

complications. Knotless sutures provide a secure and

inconspicuous repair without knot impingement or loosening

and require minimal bone removal [17]. Biomechanical

studies have shown that knotless anchor fixation exhibits

greater strength and less variability compared to knotted

constructs in securing a suture loop [26]. These results are

consistent with previous studies, which reported that the

technique is less time-consuming [27] and reduces the

likelihood of knot-related irritation or impingement [28].
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Figure 2. Descriptive analysis of gender.

Table 3. Descriptive analysis of gender.

r ρ

Age

VAS Post-Op 12 m 0.094 0.585

AOFAS AHS Post-Op 12m -0.111 0.520

Karlsson-Peterson Post-Op 12m 0.138 0.422

Legend: AOFAS AHS – American Orthopedic Foot and Ankle Society Ankle-Hindfoot Scale; r – Spearman’s Correlation.

Table 4. Descriptive analysis of gender.

Gender Md (AIQ) U ρ r

VAS Post-Op 12m Male 1.0 (1.0) 127.0 0.404 -0.139

Female 0.00 (1.0)

AOFAS AHS Post-
Op Male 96.0 (6.0) 127.5 0.448 -0.126

12 m Female 96.0 (10.0)

Karlsson-Peterson Male 95.0 (5.0) 124.5 0.348 -0.145

Post-Op 12m Female 95.0 (6.00)

Legend: AOFAS AHS – American Orthopedic Foot and Ankle Society Ankle-Hindfoot Scale; Legend: Md – Median; Pre-Op

Preoperative; Post-Op – Postoperative; IQR – Interquartile range; U – Mann-Whitney U Test; r – Pearson’s Correlation

The Open Broström-Gould surgery has long been considered

the standard for lateral ankle ligament repair. However, the

emergence of orthopedic endoscopy has prompted the

exploration of less invasive techniques aimed at reducing

postoperative discomfort [29][30]. Vega et al were the first to

describe an arthroscopic approach using knotless suture

anchors for ATFL repair, successfully restoring ankle stability

in all patients whitout neurological or major complications

[31]. In addition to aesthetic advantages, the arthroscopic

procedure allows simultaneous diagnosis and treatment of

intra-articular lesions, which are commonly associated with

ankle instability and are critical to address during surgery

[32]. Collectively, these factors support the adoption of

arthroscopic repair using knotless anchors.
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Minimally invasive approaches that limit subcutaneous

dissection have been associated with faster recovery and

rehabilitation [33], which may have contributed to the

favorable postoperative outcomes observed in this study at 6

and 12 months.

In this study, VAS score decreased significantly (p < 0.001),

from 8 preoperatively to 1 at 6 months and 0.5 at 12 months

postoperatively, consistent with prior reports of postoperative

pain reduction following arthroscopic ATFL repair [34]. This

postoperative pain relief likely reflects the minimally invasive

nature of the technique [17].

The AOFAS Ankle-Hindfoot Scale increased from 61 points

preoperatively to 96 points at both 6 and 12 months

postoperatively (p < 0.001), in agreement with previous

reports showing improvements from 67 to 97 using knotless

anchors [31]. These results support evidence suggesting

higher functional scores with arthroscopic Broström

procedure compared to open surgery [35]. Similarly, the

Karlsson-Peterson score improved from 45 preoperatively to

95 postoperatively (p < 0.001), aligning with prior studies

indicating that this scale effectively evaluates functional

recovery and return to sport following lateral ligament repair

[34][36]. Based on these findings, patients were likely able to

return to sport activities by 6 months postoperatively.

No statistically significant differences were observed in

functional scores between 6 and 12 months postoperative (p

> 0.001). Given the small sample size (n = 36), these findings

should be interpreted cautiously, and the possibility of

differences between these times points cannot be excluded.

Patient satisfaction at 12 months was high, with 91.7%

reporting being very satisfied and 8.3% satisfied. Among the

three satisfied patients, two experienced minor surgery-

related complications (stiffness and lateral conflict), and one

sustained a traumatic sprain at 8 months. Minor surgical-

related complications occurred in 5,6% of patients, which is

lower than rates reported in systematic reviews comparing

arthroscopic procedures (35%) to open Broström-Gould

surgery (29.6%) [37]. Importantly, these minor complications

did not appear to affect overall patient satisfaction,

consistent with prior literature [37][38].

No significant correlation was found between age or gender

and 12 months postoperative outcomes (p > 0.001), in line

with recent evidence [15]. This contrasts with studies

suggesting older women may experience poorer outcomes

following arthroscopic repair with anchors [36], highlighting

the applicability of this technique across age and gender

groups.

The clinical relevance of these findings is substantial.

Arthroscopic repair using all-inside and all-knotless soft-

tissue anchors [17] offers comparable functional outcomes

to other arthroscopic and open techniques while minimizing

complications such as knot irritation, nerve injury, and

postoperative pain. This approach may represent a safe and

effective alternative to open Broström-Gould repair.

The strengths of this study are the evaluation of a recently

published technique for CLAI17 repair and the absence of

major surgery-related complications, demonstrating the

procedure’s safety. The surgeries were performed by the

same orthopaedic surgeon in the same center, and the

technique was consistently applied with the same specific

methods, which may have contributed to the positive

outcomes.

Limitations included the small sample size, absence of long-

term follow-up, and lack of a direct comparative group using

knotted suture, which may introduce information bias.

Further research with high-powered and high-quality

randomized controlled trials comparing the surgical

technique with open Broström-Gould surgery and/or

arthroscopic technique with knot systems is needed to

strengthen recommendations and determine if the best

functional outcome is achieved with the arthroscopic repair

with knotless suture anchor.

CONCLUSION

The arthroscopic technique using all-inside and all-knotless

soft-tissue anchors used in CLAI repair yielded significant

short-term improvements in pain and functional outcomes.

Significant reductions in pain and increases in AOFAS and

Karlsson-Peterson scores were observed from baseline to 6

and 12 months after surgery (p < 0.001), with no significant

differences between the two postoperative time points. After

12 months, all patients reported satisfaction with the

procedure, and only minor complications were observed in

6% of cases. These findings support this technique as a safe

and effective option for short-term management of CLAI.

Further studies should be carried out comparing the surgical

technique with open Broström-Gould surgery and/or

arthroscopic technique with knot systems.
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