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Abstract. – OBJECTIVE: The aim of the present 
study was to retrospectively compare the out-
comes of two minimally invasive surgical tech-
niques in patients with isolated anterior talofibu-
lar ligament (ATFL) lesion suffering from chronic 
ankle instability (CAI).

PATIENTS AND METHODS: Thirty-six patients 
with ATFL lesion suffering from CAI were treated 
at our department from 2010 to 2017 and retro-
spectively reviewed after an average time of 4 
years (2 to 9 years). Eighteen patients underwent 
a four-step operative protocol, including: syn-
ovectomy, debridement of ATFL lesion borders, 
capsular shrinkage, and 21-day immobilization 
and non-weightbearing. Eighteen patients under-
went arthroscopic Broström procedure. Patients 
were assessed pre-operatively and at follow-up 
with American Orthopedic Foot & Ankle Society 
Score (AOFAS) scale, Karlsson-Peterson score, 
Tegner activity level, and objective examination 
comprehending range of motion, anterior drawer 
test, and talar tilt test. Wilcoxon test was utilized 
to compare the pre-operative and follow-up status. 
The Mann-Whitney U test was used to make com-
parisons between the two surgical techniques. 
Statistical significance was established at p < 0.05.

RESULTS: Mean overall AOFAS, Karlsson-Pe-
terson and Tegner scores significantly increased 
at follow-up compared to pre-operatory status (p 
< 0.05). However, no statistically significant dif-
ferences concerning mean AOFAS score (90.2 in 
the four-step group vs. 89.2 in the Broström ar-
throscopic group), mean Karlsson-Peterson score 
(88.1 and 85.9 respectively), and median Tegner 
activity level (6.0 vs. 5.5) were reported between 
the two groups (p = n.s.). The complications in the 
arthroscopic four-step treatment group included 
damage to the superficial branch of the peroneal 
nerve in one case. The complications in the ar-
throscopic Broström included nerve injury in one 
case and persistent local pain nearby suture knot 
in one case.

CONCLUSIONS: Both arthroscopic Broström 
and a four-step operative procedure including sy-

novectomy, debridement of ATFL lesion borders, 
capsular shrinkage and immobilization, improved 
functional outcomes in patients with ATFL lesion 
suffering from CAI.
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Introduction

Ankle sprains are one of the most common 
musculoskeletal injuries in the general popula-
tion, with a high incidence among sportsmen. Up 
to 40% of ankle sprains can lead to persistent pain 
and giving-way symptoms, a condition known as 
chronic ankle instability (CAI)1,2.

The anterior talofibular ligament (ATFL) is 
the most common sprained lateral ligament, and 
its isolated lesion can be present in up to 80% of 
patients sustaining an injury3. When conservative 
treatment fails, ATFL lesion is frequently ad-
dressed surgically. Common treatment procedures 
include direct ligament repair, with or without the 
use of the inferior extensor retinaculum4-7, or ana-
tomic reconstruction techniques8-10.

Arthroscopy is gaining popularity for the treat-
ment of CAI as it reduces morbidity compared to 
open techniques and allows visualization and treat-
ment of concomitant intra-articular pathologies11,12. 

Minimally invasive techniques, such as arthroscop-
ic ATFL repair or thermal assisted capsular shrink-
age have been proposed to address patients with 
isolated ATFL lesion suffering from CAI13-24.

A protocol consisting of 4-step operative proce-
dures aiming to improve the functional outcomes 
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in patients with ATFL lesion has been implement-
ed in our department. The procedure includes sy-
novectomy, debridement of ATFL lesion borders, 
capsular shrinkage, and 21-day immobilization and 
non-weightbearing.

The aim of the present study was to retrospec-
tively compare the outcomes of patients who un-
derwent ATFL repair using Broström arthroscopic 
procedure with those who were treated according 
to the 4-step protocol. The hypothesis was that 
these procedures would provide long-term satis-
fying functional outcomes and a low rate of re-
currence of laxity in patients with isolated ATFL 
lesion suffering from CAI.

Patients and Methods

Thirty-six patients with isolated ATFL lesion 
suffering from CAI were treated at our department 
from 2010 to 2017 and retrospectively reviewed 
after an average time of 4 years (2 to 9 years). 
Eighteen consecutive patients (male/female ratio: 
11:7) underwent arthroscopic Broström procedure; 
mean age at surgery was 39.6 years (range 18-60) 
and mean body mass index (BMI) 25.5 (SD: 8.2). 

Patients were matched to a control group of 18 
consecutive patients (8 men and 10 women) tak-
en from senior author’s database, who underwent 
a four-step operative procedure, including syn-
ovectomy, debridement of ATFL lesion borders, 
capsular shrinkage, and 21-day immobilization 
and non-weightbearing. Mean age at surgery was 
33.5 years (range 18-49) and mean BMI 24.8 (SD: 
7.4). The two groups were comparable for BMI 
and absence of comorbidities. All operations were 
performed by a single senior surgeon.

Inclusion criteria were: age 18-55 years, 
MRI-documented ATFL lesion, positivity to an-
terior drawer test in plantarflexion compared to 
contralateral side or anterior drawer test equal or 
superior to grade 1 according to Nyska et al25. Pre-
vious ankle surgery, associated presence of a pos-
itive talar tilt test and documented calcaneofibular 
ligament (CFL) lesion on MRI were considered 
exclusion criteria.

Surgical Technique of the Four-Step 
Arthroscopic Technique

Preliminary arthroscopic inspection was per-
formed to assess ligament status and to identify 
concomitant intraarticular pathologies. Synovecto-
my was performed to address hypertrophic synovi-
tis. Then, a resection of the borders of the intraar-

ticular part of the ATFL remnants was performed 
together with a debridement of the adjacent joint 
capsule. The capsular shrinkage procedure was 
performed using a VAPR T Side Effect Thermal 
Electrode (Mitek, Westwood, MA, USA) with a 
3.5-mm tip at dessication mode, a temperature set-
ting of 70°C, and maximum power of 50 W. With 
the ankle placed in an everted position, the probe 
was swept from the ATFL and progressing along 
the adjacent capsule based on visual observation 
of the macroscopic tissue contraction. At the end 
of the procedure, portals were closed, and a sterile 
dressing was applied.

Surgical Technique of Arthroscopic 
Broström Repair

After preliminary joint inspection, a small third 
lateral portal was made under arthroscopic control. 
A Suturefix 1.9-mm double-loaded anchor (Smith 
& Nephew, Andover, MA, USA) or a 1.4-mm 
JuggerKnot all-suture anchor (Zimmer Biomet, 
Warsaw, IN, USA) was then placed at the fibular 
insertion of the ATFL, with care taken to avoid 
damaging a branch of the sural nerve and the su-
perficial peroneal nerve. The anchor suture was 
brought into the ligament stump, the surrounding 
capsule with a small bird beak through the ar-
throscopic portal, and the sutures were tied with 
the ankle joint in a neutral position until optimal 
tension was reached. After closure of the portals, 
a sterile dressing was applied.

Rehabilitation Protocol
An identical post-operative protocol was adopt-

ed for both groups including the application of an 
ankle brace (Air-Stirrup, Aircast Inc., Summit, NJ, 
USA) for the first post-operative 3 weeks without 
weightbearing. Then, patients were encouraged to 
gradually regain weightbearing and perform pro-
prioceptive exercises. Return to sports was allowed 
12 weeks postoperatively.

Outcome Measures
Clinical assessment included the American Or-

thopedic Foot and Ankle Society (AOFAS) ankle 
and hindfoot scoring system, Karlsson-Peterson 
score, Tegner activity level, and objective exam-
ination comprehending range of motion (ROM), 
anterior drawer and talar tilt test. Postoperative 
evaluations were performed by the same expert 
independent observer. All investigations were 
conducted in conformity with ethical principles 
of research and in accordance with the guidelines 
expressed by authors’ Institution and with the 1964 
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Helsinki declaration and its later amendments or 
comparable ethical standards. Informed consent 
was obtained.

Statistical Analysis
Data extracted were analyzed using IBM SPSS 

Statistics for Windows® software, Version 21.0 
(IBM Corp., Armonk, NY, USA). Shapiro-Wilk test 
was used for the assessment of normality: it was 
determined that data did not have a normal distribu-
tion. Wilcoxon signed-rank test for related samples 
was utilized to compare the pre-operative and fol-
low-up status. The Mann-Whitney U test was used 
to make comparisons between the two surgical tech-
niques. Statistical significance was set at p < 0.05.

Results

The median preoperative AOFAS score in-
creased from 60.4 (SD: 8.8) to a postoperative 
mean value of 90.2 (SD: 6.8) in the four-step 
group (p < 0.05) and from 63.8 (SD: 7.6) to 89.2 
(SD: 7.7) in the arthroscopic Broström Group (p < 

0.05). Similarly, a significant increase was reported 
at follow-up according to the Karlsson-Peterson 
score (62.5 to 88.1; p < 0.05 and 61.3 to 85.9; p 
< 0.05, respectively) and median Tegner activity 
level (4.0 to 6.0; p < 0.05 and 3.5 to 5.5; p < 0.05, 
respectively). Objective examination at follow-up 
documented a statistically significant improvement 
in terms of ankle stability compared to pre-oper-
ative manual laxity tests (p < 0.05). A detailed 
overview of the results of clinical assessment is 
presented in Table I. 

No statistically significant differences con-
cerning mean AOFAS score (90.2 in the four-step 
group vs. 89.2 in the arthroscopic Broström group; 
p = n.s.), mean Karlsson-Peterson score (88.1 and 
85.9 respectively; p = n.s.), and median Tegner 
activity level (6.0 vs. 5.5; p = n.s.) were report-
ed between the two groups. Complications were 
reported in 1 (5.5%) and 2 (11.1%) patients who 
underwent four-step procedure and arthroscopic 
Broström repair, respectively (p = n.s.) (Figures 1, 
2, 3). The complications in the arthroscopic four-
step treatment group included damage to the su-
perficial branch of the peroneal nerve in one case. 
The complications in the arthroscopic Broström 
included nerve injury in one case and persistent 
local pain nearby suture knot in another case. 

Discussion

According to our findings both Broström ar-
throscopic technique and the four-step operative 
protocol are effective procedures, which improve 
functional outcomes in patients with ATFL lesion 
affected by CAI.

According to recent reports, an isolated inju-
ry to the intraarticular part of the ATFL is most 
likely to occur in patients with CAI3. Therefore, 
patients with isolated ATFL lesion suffering from 
mild symptoms of instability may benefit from a 
minimally invasive arthroscopic approach11,12.

Figure 1. Graph showing the results of the AOFAS score 
in the two groups.

Table I. Comparison between pre-operative and follow-up status.

	 Four-step treatment	 Arthroscopic Broström procedure

	 Pre-operative	 Follow-up	 p-value	 Pre-operative	 Follow-up	 p-value

AOFAS scale (mean)	 60.4 (SD: 8.8)	 90.2 (SD: 6.8) 	 <0.05	 63.8 (SD: 7.6)	 89.2 (SD: 7.7)	 <0.05
Karlsson-Peterson score (mean)	 62.5 (SD: 10.1)	 88.1 (SD: 7.4)	 <0.05	 61.3 (SD: 8.4)	 85.9 (SD: 12.5)	 <0.05
Tegner score (median)	 4.0 (range 1-6)	 6.0 (range, 3-9)	 <0.05	 3.5 (range 1-5)	 5.5 (range, 3-8)	 <0.05
Anterior drawer test (positivity)	 18/18 (100%)	 1/18 (5.5%)	 <0.05	 18/18 (100%)	 1/18 (5.5%)	 <0.05

AOFAS: American Orthopaedic Foot and Ankle Society; SD: standard deviation.
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Recently, satisfying postoperative outcomes have 
been reported following arthroscopic repair of the 
ATFL13,18,22-24. Cottom et al13 reported on 40 patients 
with CAI that were treated with an all-arthroscop-
ic Broström procedure. At a mean follow-up of 12 
months, mean AOFAS, Karlsson-Peterson and VAS 
score significantly improved compared to pre-oper-
atory status. In a comparative study between open 
vs. arthroscopic Broström-Gould repair, Zeng et al22 
reported a significant improvement in AOFAS and 
Karlsson scores 3 years after surgery, with a mean 
value of 92.4 and 89.2, respectively. Compared 
to the arthroscopy group, the open surgery group 
had significantly shorter duration and lower costs. 
In their systematic review, Wang et al23 reported a 
relatively high complication rate of 17% following 
arthroscopic repair of the ATFL. Authors described 
the occurrence of damages to the superficial pero-
neal or sural nerve and discomfort due to anchor 
placement or suture knot prominence.

In our case series, the complication rate in the 
arthroscopic Broström group was 11%, including 
nerve injury in one case and persistent local pain 
nearby suture knot in another patient. These compli-
cations did not affect the overall surgical outcome.

Concerning arthroscopic thermal shrinkage, 
previous studies14,16,17 demonstrated improvement 
of symptoms in patients affected by moderate 
chronic ankle joint laxity. However, controversy 
exists on the effectiveness of this treatment in the 
long term, and this procedure has been criticized 
for its high rate of recurrence of ankle sprains10. 

The discrepancy between study outcomes may be 
related to different inclusion criteria and different 
postoperative rehabilitation protocols, and at pres-
ent scientific evidence supporting the long-term ef-

ficacy of thermal shrinkage in restoring ankle lax-
ity is still insufficient to draw firm conclusions26.

Our findings demonstrate that a higher degree of 
satisfaction was reported in all patients irrespective-
ly of the surgical technique adopted. Previous stud-
ies13,22,23 have shown that the arthroscopic Broström 
repair possess a good therapeutic efficacy, although 
it is a technically demanding procedure and carries 
some risks of postoperative complications. In our 
case series, a higher complication rate was reported 
in the arthroscopic Broström group compared to the 
four-step arthroscopic group, although the results 
were not statistically significant.

Weaknesses of the present study include its ret-
rospective nature, the relatively small sample size, 
and the lack of randomization of treatments. Giv-
en these limitations, our findings suggest that both 
techniques constitute a comprehensive approach 
leading to satisfying outcomes in the treatment of 
CAI in appropriately selected patients. This infor-
mation may help the surgeons’ approaching patients 
with isolated ATFL lesion suffering from CAI when 
choosing between different surgical procedures.

Conclusions

Both arthroscopic Broström and a four-step 
operative procedure, including synovectomy, 
debridement of ATFL lesion borders, capsular 
shrinkage and immobilization, improve functional 
outcomes in patients with ATFL lesion suffering 
from CAI.
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Figure 2. Graph showing the results of the Karlsson-Peter-
son score in the two groups.

Figure 3. Graph showing the results of the Tegner score in 
the two groups.
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