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 Background: This retrospective study from a single center aimed to compare the safety and clinical outcomes of arthroscop-
ic surgery vs open surgical repair of the anterior talofibular ligament (ATFL).

 Material/Methods: We randomly divided 80 patients with ATFL injury divided into 2 groups: an open surgery group and an ar-
throscopic group. The operation time, intraoperative bleeding volume, and the postoperative recovery time of 
all patients were analyzed. The anterior displacement and talus tilt angle, the American Orthopedic Foot and 
Ankle Society Ankle-Hindfoot Score (AOFAS), the Jersey Shore Science Fair (JSSF) ankle-hindfoot scale score, 
and the Karlsson Ankle Functional Score (KAFS) were compared at 6 months, 1 year, and 2 years after surgery. 
We collected data on the incidence of postoperative complications during follow-up. All significant results were 
supported with a P value.

 Results: The operation time, intraoperative bleeding volume, and postoperative recovery time in the arthroscopic group 
were better than in the open group (P<0.05). The AOFAS, JSSF, and KAFS in the arthroscopic group were bet-
ter than in the open group at 6 months after the operation (P<0.05). The AOFAS, JSSF, and KAFS scale scores 
were not significantly different between the 2 groups at 1 year and 2 years after the operation (P<0.05).

 Conclusions: The findings from this retrospective study showed that the use of arthroscopic surgical repair of the ATFL is a 
safe minimally invasive technique with reduced blood loss and surgical duration and good clinical outcomes.
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Background

Sprained ankle, a common injury that accounts for approxi-
mately 9-12% of all orthopedic injuries, has received much at-
tention in recent years. In the United States, there are 2300 
sprained ankles reported every day [1,2]. The lateral stability 
of the ankle joint is maintained by the bone structure, mus-
cle structure, and ligaments, among which the lateral liga-
ments include the anterior talofibular ligament (ATFL), calca-
neofibular ligament and talofibular posterior ligament [3,4]. 
Due to the characteristics of anatomical structure, the ATFL is 
the most vulnerable to injury and is affected in different de-
grees of sprained ankle [5-8]. When the anterior talofibular 
ligament is injured, most patients receive non-surgical treat-
ment such as rehabilitation functional treatment, while con-
servative treatment needs more time to restore normal mo-
tor function [9-11].

Here, we evaluated the feasibility and safety of arthroscopic 
technique in repair of the anterior talofibular ligament. Surgical 
treatment can restore ankle joint stability and function. Some 
scholars showed that all kinds of open surgical reconstruction 
of ATFL obtain a satisfactory clinical effect [12,13], but due to 
the large incision, post-surgical recovery was difficult, espe-
cially for the elderly [14,15]. Ankle sprains easily reoccur and 
cause lateral instability of the ankle [16-18]. Long-term LIA can 
lead to the traumatic arthritis of the tibiotalar joint and sub-
talar joint, with pain, swelling, and limited mobility. It not only 
causes pain and abnormal movement, but also affect the pa-
tients’ normal life and imposes an economic burden [19-21]. 
With the increasing development of arthroscopy technolo-
gy, some osteologists reported that arthroscopy technique in 
repair of ATFL had satisfactory clinical effectiveness [22,23]. 
According to previous studies, arthroscopy technique in re-
pair of ATFL required at least 3 portals, but we treated ATFL 
arthroscopically with only 2 portals, which had the advantag-
es of convenience, complete exposure, strong stability, and 
satisfactory recovery after the operation [24].

Therefore, this retrospective study from a single center aimed 
to compare the safety and clinical outcomes of arthroscop-
ic surgery with open surgical repair of the anterior talofibu-
lar ligament (ATL).

Material and Methods

Ethics Statement

Ethics approval and the details of patient informed consent 
were given by the Medical Ethics Committee of Southwest 
Medical University (reference number KY2019042).

Material

We performed retrospective analysis of clinical data of 80 pa-
tients in the Affiliated Traditional Chinese Medicine Hospital 
of Southwest Medical University for ATFL injury from January 
2014 to June 2018. The patients were randomly divided into 
2 groups with 40 in each group.

Inclusion criteria of patients were: age 18-55 years, recurrent 
ankle sprain with ineffective conservative treatment, preop-
erative examination of MRI showed ATFL injury with sufficient 
residual (Figure 1), ankle arthroscopy confirmed ATFL injury 
at peroneal end, followed up regularly for more than 2 years.

Exclusion criteria of patients were: tendon reconstruction 
should be performed because of insufficient stump of ATFL, 
with other serious ankle diseases or ankle deformity, with frac-
tures around the ankle, revision operation, not suitable for 
surgery due to infectious disease or chronic wasting disease.

Group A had 23 males and 17 females, age range 18-55 years 
(mean 38.68±14.23). The ratio of left to right ankle was 22 to 
18. The time from injury to surgery ranged from 1 to 5 months, 
with an average of 3.2 months.

Group B had 18 males and 22 females, age 18-55 years (mean 
34.27±15.73). The ratio of left to right ankle was 16 to 24. The 
time from injury to surgery ranged from 1 to 4 months, with 
an average of 2.8 months.

Surgical Techniques

The operations in both groups were performed by the same 
doctors under general anesthesia or subarachnoid block an-
esthesia combined with continuous epidural anesthesia. The 
patients were placed in a supine position with a pneumatic 
tourniquet attached to the affected thigh.

In Group A, the ankle joint was fastened in the metatarsal flex-
ion neutral position, the anteromedial approach was the vi-
sual approach, and the auxiliary anterolateral approach was 
the operational approach (Figure 2A). The anteromedial ap-
proach was located on the lateral edge of the tendon of an-
terior tibia muscle, and the auxiliary anterior lateral approach 
was about 1.5 cm in front of the peroneal tip (Figure 2B). The 
incision length was about 0.5 cm. The injury of intra-articu-
lar cartilage and ATFL was explored and evaluated under ar-
throscopy. In I type articular cartilage injury, there is softening 
of cartilage surface, but the shape of the surface is relatively 
intact without cracks. Type II articular cartilage injury usually 
shows superficial cartilage injury and is not very deep. Type III 
articular cartilage injury shows deep cartilage injury and crack-
ing, but the injury has not reached subchondral bone. In IV 
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type articular cartilage injury, the whole cartilage layer shows 
peeling, tearing, and other injuries [25]. We performed osteo-
phyte removal, synovium cleaning, and talus cartilage surface 
repairing (Figure 3A). Three cases of type I–II cartilage inju-
ries were treated with cartilage repair, and 7 cases of type III-
IV cartilage injuries were treated with micro-fracturing. It was 
confirmed that all the patients had ATFL injury at the lateral 
fibula and the ATFL had sufficient residual for repair [26,27].

ATFL suturing was divided into 2 steps. In step 1, using an an-
teromedial approach, a double-sutures absorbable anchor (3.5 
mm) with ULTRABRAID No. 2 super sutures (Smith & Nephew, 
London, U.K.) was implanted at the fibula attachment point 
of the ATFL through the auxiliary anterior lateral approach. In 
step 2, 2 sutures were inserted through the ATFL and tied to 
the fibula. Specific operation steps included the following. A 
needle was pierced from 1 cm at the front bottom of the aux-
iliary anterolateral approach, and the needle carried a PDS 
suture, which could guide the anchor thread to pass through 
the ATFL (Figure 3B). The needle passed through the skin and 
subcutaneous tissue and entered the ankle cavity. Orthopedist 
passed it through the ATFL, and then pulled out the PDS suture 

after clamping it through the auxiliary anterior lateral approach 
with a grip forceps. The PDS suture guided a suture through 
the ATFL and skin. Then, the orthopedist pulled out it through 
the auxiliary anterolateral approach (Figure 3C, 3D). The above 
steps were repeated, so that another suture passed through 
the ATFL and strengthened the inferior extensor retinaculum 
(IER) (Figure 3E). Finally, the sutures were tied to the fibula at-
tachment point of the ATFL (Figure 3F), and the distance be-
tween 2 sutures was appropriate. Doctors sutured the incision 
after exploration of ankle stability [28,29].

In Group B, arthroscopy was used for exploration and osteo-
phyte removal, synovium cleaning, and talus cartilage surface 
repair. Two cases of type I-II injury underwent cartilage repair 
and 5 cases of type III-IV injuries were treated with micro-frac-
tures. The posture and operation method of the patients were 
the same as in the arthroscopy group. Microscopic examination 
showed that all the patients had ATFL injury at the lateral fibu-
la and the ATFL had sufficient residual for repair. Then, the or-
thopedist used the classical improved open Broström approach 
to create a 3-4 cm incision in front of the distal peroneal lay-
er by layer and separated the ATFL and IER. A double-sutures 

A B

Figure 1.  Arthroscopic technique approaches. (A) Physical image of arthroscopic approach; (B) 3D Print Model of Surgical Approach. 
TA – tibialis anterior; LM – lateral malleolus; Approach MM – medial midline approach; ACAL – accessory anterolateral 
approach; IER – inferior extensor retinaculum; ATFL – anterior talofibular ligament.
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absorbable anchor was implanted at the same position as in 
the arthroscopic group in the distal fibula (fibula attachment 
point of ATFL). The ATFL was fastened in the fibula under di-
rect vision, and the IER was strengthened [30].

Postoperative Treatment

The incision was changed after being dressed with low-tem-
perature and thickness auxiliary materials, and individualized 
support was fastened. Non-athletes could wear boots to pro-
tect themselves and walk with weight-free plaster or fixed sup-
port for 4-6 weeks. After walking with crutches for 2 weeks, 
the patient could walk normally with plaster or support. After 
3 months they could exercise, and at 6 months they could 
jump, and gradually resumed their pre-injury activities. Athletes 
could wear walking boots to protect themselves and walk with 
weight-free plaster or fixed support for 2 weeks. After 2 weeks 
they could wear walking boots, after 2 months they could run, 
after 3 months they could jump, and after 6 months they grad-
ually resumed their pre-injury activities.

Postoperative Assessment

The operation time, intraoperative bleeding volume, postopera-
tive recovery time, and complications during follow-up were re-
corded in the 2 groups. The anterior displacement and tilt angle 
of the talus were compared after 6 months, 1 year, and 2 years 
after the operation. The AOFAS, KAF, and JSSF scores were used 
to evaluate the function, pain, stability, and mobility limitation 
of the ankle-foot join. The result at 2 years after the operation 
were graded according to the scoring system scoring standard.

Statistical Analysis

All data are presented as mean±standard deviation. Statistical 
analysis was performed using the SPSS software package (SPSS, 
Inc., Chicago, IL, USA). The statistical significance of differenc-
es between groups was assessed by a paired 2-tailed t test if 
the data were normally distributed. P<0.05 was considered to 
indicate statistical significance.

A B

Figure 2.  Preoperative examination of MRI showed anterior talofibular ligament injury. (A) In transverse section; (B) In coronal section. 
Fib – fibulare; Tal – talus; Tib – tibia; ATFL – anterior talofibular ligament.
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Results

The patients in the 2 groups were both followed up for 20-24 
months (average 22 months). The operation time, intraoper-
ative bleeding volume, and the postoperative recovery time 
in Group A were significantly better than in Group B (P<0.05) 
(Table 1). We found that 2 cases had temporary numbness of 
ankle and foot back, and 1 case had a thread reaction in Group 
A. Two cases occurred in each of the above-mentioned com-
plications in Group B. The numbness of ankle and foot back 
was relieved by themselves, and the thread reaction disap-
peared after incision debridement and thread removed. Other 

patients’ incisions in Group A and Group B all healed in stage 
I, and no early surgical complications. At 6 months after the 
operation, the AOFAS, KAF, and JSSF scale scores in Group A 
were significantly better than those in Group B (P<0.05), but 
there was no significant difference between the 2 groups at 1 
year and 2 years (P>0.05) (Table 2). There was no significant 
difference in functional grading at 2 years after the operation 
between the 2 groups (P>0.05) (Table 3). There was no signifi-
cant difference between the 2 groups in the anterior displace-
ment and talus tilt angle at 6 months, 1 year, and 2 years af-
ter the operation (P>0.05) (Table 4). During the follow-up, no 

A

D

B

E

C

F

Figure 3.  The procedure of all-arthroscopic repair of anterior talofibular ligament (ATFL) with anchors. (A, B) The procedure of 
arthroscopic repair of ATFL with anchors Arthroscopic placement of suture anchor at the fibular attachment point of ATFL 
through accessory anterolateral approach; (C) The needle was penetrated the ATFL after entering the articular cavity; (D) The 
PDS stature was pulled out via accessory anterolateral approach; (E) Repeat the above steps so that the anchor thread is 
passed through the ATFL and reinforced the IER; (F) Repeat steps to penetrate the other suture was penetrated the ATFL and 
fixed with top knot.

Group n
Operation time 

(minutes)
Intraoperative bleeding volume 

(mL)
postoperative recovery time 

(weeks)

Group A 40  24.9±5.3  8.6±1.9  5.4±1.4

Group B 40  41.3±6.7  33.2±7.4  7.3±1.2

Statistic
t 10.409 14.505 3.604

P 0.000 0.000 0.000

Table 1. Comparison of clinical indicators between the 2 groups (c
_
±s).
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Group Group A Group B Statistic

n 40 40 t P

AOFAS

Preoperative 64.2±11 65.0±13.13 0.452 0.657

Postoperative half a year after operation 80.1±5.3 75.7±4.2 2.238 0.032

Postoperative a year 86.3±3.9 84.4±3.6 0.915 0.366

Postoperative two years operation 91.1±3.8 89.5±3.1 0.994 0.306

KAF

Preoperative 68.0±12.3 68.2±12 0.135 0.895

Postoperative half a year after operation 77.3±7.4 72.8±5.2 2.066 0.046

Postoperative a year 83.4±4.8 79.2±3.4 0.798 0.432

Postoperative two years operation 88.2±4.8 86.8±2.7 0.182 0.851

JSSF

Preoperative 70.8±14 70.1±15 0.215 0.833

Postoperative half a year after operation 85.1±5.4 81.2±4 0.146 0.035

Postoperative a year 88.9±4.5 87.1±3.5 0.246 0.809

Postoperative two years operation 94.8±2.6 92.9±2.9 1.074 0.289

Table 2. Comparison of preoperative and postoperative functional scores between the 2 groups (c
_
±s).

AOFAS – American Orthopedic Foot and Ankle Society Ankle-Hindfoot Score; KAFS – Karlsson Ankle Functional Score; 
JSSF – Jersey Shore Science Fair Ankle-Hindfoot Scale Score.

Group n
AOFAS score KAF score JSSF scale score

Excellent Good Yes Poor Excellent Good Yes Poor Excellent Good Yes Poor

Group A 40 24 11 5 0 17 20 3 0 27 11 2 0

Group B 40 23 12 5 0 16 16 8 0 24 10 6 0

Statistic
Z -0.179 -0.059 -0.572

P 0.853 0.954 0.564

Table 3. Comparison of functional grading at 2 years after operation between the 2 groups (c
_
±s).

AOFAS – American Orthopedic Foot and Ankle Society Ankle-Hindfoot Score; KAFS – Karlsson Ankle Functional Score; 
JSSF scale score – Jersey Shore Science Fair Ankle-Hindfoot Scale Score.

Group n

Anterior displacement of talus (mm) Tilt angle of talus (°)

Preope- 
rative

Half a year
after 

operation

A year 
after 

operation

Two years
after 

operation

Preope- 
rative

Half a year
after 

operation

A year 
after 

operation

Two years
after 

operation

Group A 40 7.9±2.3 2.6±0.9 3.3±0.5 3.4±0.4 8.9±2.6 3.6±0.9 3.3±0.4 3.4±0.5

Group B 40 8.3±2.7 2.2±0.4 3.4±0.2 3.5±0.2 9.3±3.7 3.2±0.4 3.1±0.2 3.1±0.2

Statistic
t 0.409 1.006 0.954 0.897 0.914 1.446 1.164 1.247

P 0.630 0.314 0.346 0.376 0.363 0.134 0.246 0.216

Table 4. Comparison of the anterior displacement and tilt angle of talus preoperative and postoperative between the 2 groups (c
_
±s).
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anchor nail extraction, ankle instability, or other complications 
occurred in either group (Figure 4).

Discussion

As a common motor-induced complexity injury, ankle sprain 
is often associated with ATFL injury, which leads to chron-
ic LIA [31]. At present, there are many surgical methods to 
treat ATFL injury. The purpose of treatment is to restore an-
kle joint stability and function. Patients with sufficient resid-
ual ATFL are more likely to choose anterior talofibular liga-
ment repair [32,33]. ATFL repair surgery can be divided into 
open surgery and arthroscopic surgery. Many studies shown 
that the improved classical open Broström anchor nail ana-
tomical repairing operation was effective for ATFL injury, but 
due to the large incision, it was difficult for patients to recov-
er after the operation, especially for the elderly [34]. With the 
development of minimally invasive and arthroscopic surgery, 
arthroscopy technique in ATFL repair has become clinically sat-
isfactory. Arthroscopy repair of the ATFL has become an im-
portant research topic.

In this study, the clinical indexes of patients with arthroscopy 
technique in repair of ATFL recovered well, and no ankle in-
stability or other complications occurred. The curative effect 
was satisfactory. The clinical data of 80 patients with ATFL re-
paired by open and arthroscopic surgery were analyzed retro-
spectively. We found that AOFAS, KAF, and JSSF scale scores 
in arthroscopy surgery were significantly better than those in 
open surgery. It was further confirmed that arthroscopy tech-
nique in ATFL repair could achieve better effectiveness in the 
treatment of ATFL injury. The arthroscopy technique in repair 
of ATFL had the advantages of less trauma, shorter operation 
time, and fewer postoperative complications. In this study, 
the open operation time was 34-41 min (average 41.3±6.7 
min); and the intraoperative bleeding volume was 26-40 ml 
(average 33.2±7.4 ml). In contrast, the arthroscopic operation 
time was 19-30 min (average 24.9±5.3 min) and the intraop-
erative bleeding volume was 6-10 ml (average 8.6±1.9 ml), 
showing a clear advantage. Under arthroscopy, IER could be 
sutured to strengthen the lateral collateral ligaments and im-
prove the curative effect.

Arthroscopic surgery has many advantages because its small 
skin incision and minimal subcutaneous anatomy minimize 

A B

Figure 4.  Postoperative MRI of a 32-year-old female patient with right anterior talofibular ligament injury in arthroscopy group. (A) In 
transverse section; (B) In coronal section. Fib – fibulare; Tal – talus; Tib – tibia; ATFL – anterior talofibular ligament.

e928526-7
Indexed in: [Current Contents/Clinical Medicine] [SCI Expanded] [ISI Alerting System]  
[ISI Journals Master List] [Index Medicus/MEDLINE] [EMBASE/Excerpta Medica]  
[Chemical Abstracts/CAS]

Su B. et al: 
Arthroscopic repair of ATFL
© Med Sci Monit, 2021; 27: e928526

CLINICAL RESEARCH

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)



invasiveness in the repair process. According to previous stud-
ies, arthroscopy technique in repair of ATFL required at least 
3 portals [34], while, our arthroscopy surgery required only 2 
portals. To successfully complete the minimally invasive sur-
gery, there was no large debridement around the ATFL, and 
it was very important to carefully choose the location of the 
2 operating entrances. According to the skin incision exten-
sion technology and trans-skin technology, we used MM and 
AAL approaches to complete the arthroscopic repair of ATFL. 
Because of the low invasiveness, the postoperative pain was 
reduced and the daily functional activities were restored at 
an early stage.

Li et al [19] found that arthroscopic technique in repair of ATFL 
has the advantages of faster recovery and fewer complications. 
Our study shows that arthroscopic technique in repair of ATFL 
has lower invasion and better curative effect in patient with 
sufficient residual ATFL.

Our study has some limitations, including the small sample 
size, the use of a single center, and the bias that may be intro-
duced when the surgeons performing the procedures conduct 

the study. In addition, this was a retrospective study, and more 
prospective studies are still needed to evaluate and compare 
the long-term effects.

Conclusions

The findings of this retrospective study showed that arthroscop-
ic surgical repair of the ATFL is a safe, minimally invasive tech-
nique, with less blood loss, shorter surgical duration, and good 
clinical outcomes.
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