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Objectives  
Describing the clinical features, image diagnosing and evaluating clinical outcomes 
combining the open modified Broström procedure and InternalBrace augmentation with 
ankle arthroscopic surgery in patients with ATFL repaired. 

Subjects and methods    
The study included 15 patients diagnosed with ATFL torn and underwent surgical 
treatment. A descriptive, retrospective study from 2019 to 2022 at Viet Duc University 
Hospital. 

Result  
All of the patients satisfied with the surgery results. The AOFAS significantly improved 
from preoperative averaging from 63.6 ±10.4 (55-70) up to 92.7±4.5 (70-100), respectively 
(P <0,001) with an average follow-up time of 39.86 months. Intra-articular lesions were 
found in 14 ankles (93.3%), including 10 with synovitis and soft-tissue impingement, 6 
with chondral injuries, 6 with anterior tibial and talus osteophytes. 

Conclusions  
Surgical repair of ATFL by modified Broström procedure augmentated with InternalBrace 
is an effective technique, which helps stabilizing the ankle joint, improve the clinical 
outcomes significantly. 

I. INTRODUCTION 

The anterior talofibular ligament (ATFL) is one of the three 
lateral ankle ligaments that functions to prevent excessive 
inversion and plantar flexion of the foot. It’s the main lig
ament ensuring the stability of the ankle joint. ATFL orig
inates from the anterior margin, above tip of the lateral 
malleolus about 10mm from the anterior edge, attaching to 
the talar body. Ankle sprains are a common injury, espe
cially in sports, up to 50% of all injuries. 

Most acute ankle sprains can successfully be treated con
servatively with a short period of rest, cooling (ice), com
pression, and elevation to reduce the edema (the RICE prin
ciple). However, recurrent ankle sprains can lead to chronic 
ankle instability (CAI) in about 30-40% of cases,1 resulting 
in chronic pain, decreases function, especially in increasing 

the risk of ankle joint degeneration. The typical mechanism 
of ankle sprains involving excessive inversion and plantar 
flexion of the foot, which makes the ATFL most vunerable 
to be torn (up to 90%).2 

Surgical treatment involves more than 60 different sur
gical procedures to stabilize the lateral ankle ligaments 
with the goal of restoring ankle stability, reducing the risk 
of re-sprains in the future and long-term joint degener
ation. The success rate is around 80-90%. Various tech
niques have been developed over the years, with the modi
fied Broström technique being considered the gold standard 
due to its anatomical and mechanical restoration of the an
kle joint.2 In recent decades, the InternalBrace augmenta
tion technique using SwiveLock and FiberTak anchors has 
been widely used combining with Broström’s method, en
suring proper tensioning, shortening immobilization time, 
early functional rehabilitation. Patients can return to ac
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tivities and sports post-surgery in a short period of time. 
Additionally, about 93% of patients with chronic lateral 
ankle instability also have intra-articular problems, which 
Arthroscopy remains the gold standard for diagnosing and 
repairing for those injuries.3 Several studies have reported 
good clinical outcomes using the modified Broström tech
nique with InternalBrace augmentation. However, this 
technique has not been previously implemented in Viet
nam, and we are the first to introduce it at the Viet Duc Uni
versity Hospital. Therefore, we conducted this study with 
two main objectives: 

II. METHODS 

2.1. METHODS 

This was a descriptive, retrospective study, and all data 
were collected from clinical records. 15 patients were di
agnosed and underwent surgery to repair the anterior 
talofibular ligament at Viet Duc University Hospital from 
2019 to 2022. 

The inclusion criteria were as follows: 

Exclusion criteria: Patients from the study that had sys
temic diseases, neuromuscular disorders, obesity, bony de
formity of the ankle or foot on the affected side, previous 
surgery of the affected limb, ATFL torn on the talar side or 
a nonexistent ATFL. 

2.2. SURGICAL TECHNIQUE 

INSTRUMENT PREPARATION 

Equipment: Arthrex machine, endoscopy system: screen, 
light source, a 2.7 mm arthroscope with 30° obliquity, 3.5 
mm drill, 3.5 mm bonecutter shaver , small joint shaver. 

Instruments: 2 SwiveLock 3.5 x 15.8 mm and 4.75x19.1 
mm containing FiberTape sutures, 2 single FiberTak 2.9 mm 
anchors from Arthrex, 4.75 and 3.5mm drills. 

Figure 1. Irritated synovial tissue and chondral lesion       
in ankle arthroscopy.    

TECHNIQUE 

The patient is placed in the supine position and a tourni
quet is placed on the upper thigh, place the foot on the leg 
support 

Patients are given spinal anesthesia. 
If any intra-articular pathology has been diagnosed pre-

operatively, then an ankle arthroscopy is performed before 
the ATFL repair. 

PHASE 1: ANKLE JOINT ARTHROSCOPY 

EVALUATE AND TREAT INTRAOPERATIVE INJURIES 

PHASE 2: ANTERIOR TALOFIBULAR LIGAMENT REPAIR 
USING THE MODIFIED BROSTRÖM TECHNIQUE WITH 
INTERNALBRACE AUGMENTATION 

• Describe the clinical features and image diagnosing 
of lateral ankle instability due to ATFL injury. 

• Evaluate the outcomes of repairing the anterior 
talofibular ligament using open modified Brostrom 
repair with InternalBrace augmentation combining 
with ankle arthroscopic surgery at the Viet Duc Uni
versity Hospital. 

i. patients over the age of 18 with chronic lateral ankle 
instability; 

ii. patients with at least 3 months of failed conservative 
treatments before the operation; 

iii. Patients that diagnosed with chronic lateral instabil
ity of the ankle joint due to a torn ATFL that has 
been surgically repaired. 

iv. full medical records and consent to participate in the 
study. 

• Identify anatomical landmarks and entry portals. 
• Inject 15-20ml of saline into the ankle joint to widen 

the joint space. 
• Enter the ankle joint through the anterior lateral and 

anterior medial portals. 

• Remove bone spurs causing joint space narrowing. 
• Remove scar tissue, irritated synovial tissue, fibrous 

bands. 
• Remove loose body, drill to stimulate the damaged 

bone and cartilage. 

• Make a curved incision along the anterior and inferior 
borders of the lateral malleolus about 3-5 cm. 

• The remnant of the ATFL is identified and exposed. 
• Drill and insert 2 FiberTak anchors on the anterior 

edge of the lateral malleolus to suture the torn ATFL 
remnants and the bone membrane to the attachment 
point on the anterior edge of the lateral malleolus. 

• Place the talus offset within the ankle joint cavity 2 
cm distal to the outer aspect of the talus, pointing to
wards the talus body at the 7:30 position on the left 
foot and 4:30 position on the right foot. Drill a 3.4 
mm hole in the non-articular portion of the fibular 
bone at a 45° angle posteriorly from the outer aspect 
of the foot. Taper the fibular bone hole with a 4.75 
mm drill. Insert the SwiveLock 4.75 mm containing 
FiberTape into the fibular bone hole 
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Figure 2. Incision, drilling, and placement of      
SwiveLock into the talar hole.      

Postoperative care and rehabilitation: 

Figure 3. Drilling and placing the SwiveLock into the        
fibular hole   

Schedule patients for follow-up visits, record data in the 
study protocol. 

SPSS 20 was used for statistical analysis. 
Assess treatment outcomes using the AOFAS score, VAS 

score, and the anterior drawer test. 

III. RESULTS 

PATIENT CHARACTERISTICS 

Age and gender : According to the study, the average age 
was 31.8 ± 4.1 years (26 - 41), with a male/female ratio of 
1.5. The age group of 20-40 accounted for 93.3% of the pa
tients. 

Causes and mechanism: The main cause of lateral ankle 
instability due to ATFL injury was trauma, accounting for 
100%, with trauma mainly caused by activities, sports, and 
traffic accidents at 41.6%, 60%, 6.7% respectively. The 
mechanism of ankle inversion accounted for 83.3%. The 
percentage of right ankle injuries compared to the left ankle 
was 60% and 40% respectively. 

Time, recurrence, and treatment from injury to surgery 
The average time from injury to surgery was 34.6 ± 26.8 

months, ranging from 4-72 months. The number of trauma 
recurrences was 4.5 ± 2.3, ranging from 2 to 10 times. 
Proper first aid and treatment after trauma accounted for 
only 26.7%, with the rest not receiving proper first aid and 
treatment accounting for 73.3%. 

• Hold the foot in a maximum plantarflexed and in
verted position, secure the FiberTak anchor sutures 
onto the bone membrane. This position ensures opti
mal tension of the repaired ligament. 

• Drill the fibular hole over 1.5 cm from the tip of the 
lateral malleolus, evenly distributes between the Fib
erTak anchors. 

• Pass both FiberTape sutures through the SwiveLock 
3.5mm eyelet. With the foot in a neutral and slightly 
dorsiflexed position, insert the anchor into the drilled 
hole and mark the FiberTape at the black mark on the 
SwiveLock. Slide the eyelet down to the top line on 
the suture and secure it into the drilled hole. Before 
securing the anchor, place the small curved end of the 
pincer between the FiberTape suture and the original 
ATFL to prevent overtightening. 

• Finally, suturing the inferior extensor retinaculum to 
fibula or capsule. 

• Trim excess sutures, close the surgical wound layer 
by layer, and apply wound dressing. 

• After the operation, the ankle is immobilized in a 
slightly everted position by use of a cast. 

• Rehabilitation exercises including isometric contrac
tion of muscle groups around the ankle joint are 
started from the first day after surgery, and weight 
bearing are permitted after 4 weeks. 

• The cast is removed 6 weeks after surgery. 
• The patients were clinically evaluated before the op

eration and at follow-up by use of the American Or
thopaedic Foot & Ankle Society (AOFAS) score. 

• On the basis of the postoperative AOFAS score, the 
outcome was rated as excellent (90 to 100), good (80 
to 89), fair (70 to 79), or poor (<70). 

• Change wound dressing once every two days in two 
weeks. 

• Follow-up and evaluation after surgery: 
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Figure 4. Suturing the inferior extensor retinaculum to fibula or capsule, close the surgical wound.              

Figure 5. Anterior talofibular ligament repair using the Modified Broström technique with InternalBrace            
augmentation.  

Table 1. Frequency of clinical symptoms.     

Clinical symptoms n Percentage % 

Pain 15 100% 

Limited range of motion ankle 14 93.3% 

Swelling 12 80% 

Joint laxity 15 100% 

Positive anterior drawer test 15 100% 

CLINICAL AND PARACLINICAL CHARACTERISTICS 

FREQUENCY OF CLINICAL SYMPTOMS 

All patients had pain and joint laxity. Anterior ankle pain 
with limited dorsiflexion accounted for 93.3% of patients 
with anterior impingement. The average positive anterior 
drawer test was 12.46 ± 2.4 mm, ranging from 10-16 mm. 

Degree of joint degeneration on X-ray by Van Dijk: In the 
study, patients with lateral ankle instability due to ATFL in
jury were assessed for joint degeneration by Van Dijk, with 
9/15 (60%) having no joint degeneration, 4/15 (26.7%) hav
ing mild degeneration, and 2/15 (13.3%) having moderate 

degeneration. Injuries on X-ray and MRI in lateral ankle in
stability. 

On paraclinical examination including X-ray and MRI, 
bone spurs were found in 40% of patients, chondral injuries 
in 40% of patients, synovitis in 66.7% of patients, and 100% 
of patients had a complete anterior talofibular ligament 
tear on MRI. 

SURGICAL OUTCOMES 

The average surgical time was 36.75 ± 6.75 minutes, rang
ing from 34-60 minutes. 

Accompanying intra-articular lesions in ankle 
arthroscopy : 

Table 2. Accompanying intra-articular lesions    

Accompanying intra-articular 
lesions 

n Percentage 
(%) 

Anterior osteophyte 6 40% 

Chondral injury 6 40% 

Synovitis 10 66.7% 
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Table 3. Evaluation of treatment outcomes according to AOFAS score and VAS pain score of patients before and                 
after surgery   

Score Before Surgery After Surgery p 

VAS 5.5±0.8 0.9±0.8 <0.001 

AOFAS 66.1±6.3 91.6±7.8 <0.001 

Accompanying intra-articular 
lesions 

n Percentage 
(%) 

A complete anterior talofibular 
ligament tear 

15 100% 

POSTOPERATIVE COMPLICATIONS 

In the study, no cases were found vasculars or nerves dam
aged, wound infection, or ankle joint infection. 

SHORT-TERM RESULTS 

LONG-TERM RESULTS 

According to our study, patients were followed up for a min
imum of 14 months, a maximum of 58 months, with an av
erage of 39.9±15.4 months. 

Postoperative symptoms have significantly improved, 
specifically: 

Assessment of Joint Laxity Post-Surgery     The average 
anterior drawer test measurement was 3.6 mm, ranging 
from 2 to 6 mm. 

TREATMENT OUTCOMES ACCORDING TO AOFAS SCORE 
AND VAS PAIN SCORE 

The AOFAS score after surgery was within the good and 
excellent range for 100% of patients. There was a signifi
cant improvement in ankle joint function according to the 
AOFAS score and VAS pain score comparing before and after 
surgery (p<0.001). 

RETURN TO DAILY ACTIVITIES 

93.33% of patients returned to their normal daily activities, 
and 80% resumed sports activities. 

IV: DISCUSSION 

CLINICAL AND PARACLINICAL OUTCOMES 

Chronic ankle instability is common in young, active indi
viduals, and appropriate reconstruction or repair of the lig
aments ensures stabilization of the joint, improving quality 
of life and athletic performance. In our study, the average 
age was 31.8 ± 4.1 years (26-41), with the age group from 20 
to 40 accounting for 93.3%, and a male/female ratio of 1.5. 
Ramirez4 reported a male/female ratio of 1.8 and an aver
age age of 33.25 ± 12.73 years, while Hoang Van Dung5 re
ported an average age of 32 ± 12.8 years, with 87.2% being 
under 50 years old. 100% of the cases were due to injury, 
with daily activities, sports, and traffic accidents account
ing for 33.3%, 60%, and 6.7% respectively. Inversion mech
anism accounted for the majority with 83.33%. While 2 pa
tients couldn’t recall the mechanism, they were involved in 
sports like football, which is a high-contact sport. Most pa
tients suffered inversion injuries from daily activities like 
wearing high heels, running on uneven surfaces, etc.; or 
from sports like football, volleyball, basketball, etc. Sports-
related injuries accounted for 50%, with over 50% related 
to basketball and 30% to football injuries.2 According to 
Hoang Van Dung,5 sports injuries accounted for the highest 
proportion at 46.2%, with inversion mechanism accounting 
for 79.5%.The average time from injury to surgery was 34.6 
± 26.8 months (4-72 months), with an average recurrence 
rate of 4.5 ± 2.3 times (2 to 10 times). Only 4 out of 15 pa
tients received proper first aid and treatment after the in
jury, accounting for 26.7%. Therefore, the recurrence rate 
of ankle instability is high when the patients were not diag
nosed and treated promptly. Preoperatively, all patients ex
perienced pain, limited mobility in 93.3%, and swelling in 
80%. Positive anterior drawer test corresponding to Grade 
II and above was seen in 100% of patients. According to 
Hoang Van Dung,5 pain was reported in 94.9% of patients, 
with 100% positive anterior drawer test. The degree of joint 
degeneration according to Van Dijk on X-rays showed 9/15 
(60%) no degeneration, 4/15 (26.67%) mild degeneration, 
and 2/15 (13.3%) moderate degeneration. Patients with de
generation had prolonged injury time and multiple recur
rences. According to Hoang Van Dung,5 degeneration rate 
was 38.5%, consistent with our study. Studies have shown 
that post-ligament injury, ankle joint degeneration may 
occur despite conservative treatment or even surgical in
tervention, with rates ranging from 13-78%. This rate in
creases if not treated correctly from the beginning. 

• 100% of patients had their wounds heal initially. 
• 100% of patients were satisfied with the surgical re

sults. 

• Pain symptoms were reduced to 6/15, representing 
40%, including mild pain in 2 patients and moderate 
pain in the entire ankle in 2 patients who had preop
erative joint degeneration. 

• Swelling was observed in 25% of patients compared 
to 80% before surgery; mild swelling on the outer 
side of the ankle joint appeared in the afternoon and 
evening but decreased after elevating the foot and 
resting. 

• 100% of patients had ankle stability after surgery. 
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SURGICAL TECHNIQUE 

We performed ligament repair using the modified Broström 
technique, which has the advantage of anatomical repair 
using the remnants of the torn anterior talofibular ligament 
to suture without using autografts like non-anatomical re
construction or peroneus brevis tendon graft like Hoang 
Van Dung.5 Additionally, this technique is reinforced by us
ing the extensor retinaculum, ensuring the stability of the 
repaired anterior talofibular ligament. The addition of In
ternalBrace in our surgery, with the advantage of non-ab
sorbable, non-irritating material, ensures proper tesioning 
and functions similar to a safety band. This allows for early 
range of motion of the ankle joint after surgery, protecting 
it from excessive inversion when the ligament is still in the 
early healing phase and reducing the risk of future injury. 
According to a study, the ultimate load of surgery with re
inforcement was much higher than the initial repair of the 
anterior talofibular ligament (315N vs. 154 N) with no dif
ference in stiffness and strength of the ligament between 
the improved Broström repair with reinforcement and in
tact ATFL.6 The average surgical time was 36.8 ± 6.8 min
utes, ranging from 34 to 60 minutes. Similarly, Coetzee7 

reported an average surgery time of 33.5 ± 8.3 minutes, 
ranging from 16 to 60 minutes. This combined arthroscopic 
and ligament repair technique is relatively new for us, and 
the mastery of the technique has shortened the surgery 
time. 

EVALUATION OF SURGICAL OUTCOMES 

During arthroscopy, we found (accompanying) intra-artic
ular lesions in 14 out of 15 patients, accounting for 93.3% 
of cases. Therefore, ankle arthoscopy was suitable for these 
cases. Most patients had clinical and paraclinical signs of 
anterior impingement syndrome, allowing us to assess in
tra-articular lesions before surgery. Surgical findings in our 
arthroscopic evaluation included 66.7% scar tissue, synovi
tis causing impingement, 40% osteophytes leading to im
pingement, 40% chondral injury, and 100% complete tear 
of the anterior talofibular ligament. In chronic ankle insta
bility, anterior joint impingement is often observed due to 
soft tissue or osteophytes. Similarly, Hua reported an 86% 
narrowing due to soft tissue and 26% narrowing due to os
teophytes. Thus, anterior joint narrowing (AAI) is highly 
correlated with CAI. Arthroscopic surgery is a minimally in
vasive procedure used to address joint injuries in over 90% 
of chronic ankle instability cases. According to our study, 
patients were followed up for an average of 39.9 ± 15.4 
months after surgery (14-58 months). Cho’s study8 followed 
up on 28 patients for more than 2 years after undergoing 
Broström surgery with augmentation of the ligament. Al
though intra-articular lesion in patients with chronic lat
eral ankle instability is usually diagnosed with MRI, its 
sensitivity and inter-observer reliability are low. Therefore, 
arthroscopic examination is strongly recommended be
cause it improved patients’ residual symptoms and signifi
cantly increased patient satisfaction. 

We found that all patients had good wound healing after 
the initial surgery. We did not record any cases of vasculars 

or nerves damaged, infection, or technical complications 
such as over-tightening of sutures, bone fractures, or loos
ening anchors. However, the reported complication rate for 
lateral ankle ligament reconstruction surgery is 5.7%. Pos
sible complications include continued pain after surgery, 
infection, postoperative instability, nerve damaged (3.8%), 
delayed wound healing (1.6%), joint stiffness, and narrow
ing of the joint due to tight ligament repair.3 After surgery, 
clinical symptoms significantly improved. Postoperatively, 
6/15 patients experienced pain, accounting for 40%, with 
mild pain at the surgical scar site in 2 patients and mod
erate pain throughout the ankle in 2 patients with signs 
of joint degeneration, and preoperative pain; however, the 
postoperative VAS pain score improved from 7 to 3, but 
the patients were still able to tolerate the pain without 
requiring pain medication. Swelling was present in 25% 
postoperatively compared to preoperative 80%, with de
creased swelling after surgery, appearing mild to moderate 
on the outer side of the ankle joint after movement, walk
ing, or standing for long periods, occurring mostly in the 
evening and night, reducing after elevating the leg and 
resting. Harington9 reported reconstruction surgery for lat
eral ankle ligaments in 22 cases, resulting in significant im
provement in ankle joint degeneration and clinical symp
toms. Functional evaluation of the ankle joint post-surgery 
using VAS pain scale, AOFAS score, and anterior drawer 
test. According to our study, there was a significant im
provement in the anterior drawer test from preoperative 
12.5 ± 2.4 mm (10-16 mm) to postoperative 3.6 ± 2.2 mm 
(2-6 mm) (P<0.001). 100% of patients felt increased joint 
stability after surgery. Similarly, Cho8 reported an improve
ment from 12.1mm (6-18mm) preoperatively to 4.2 mm 
(2-7 mm) postoperatively at the final follow-up (P< 0.001). 
In our study, the postoperative AOFAS score ranged from 
good to very good, with 100% achieving this level. The av
erage postoperative AOFAS score was 91.6 ± 7.8, ranging 
from 70-100 points. The average postoperative VAS pain 
score was 0.9 ± 0.8, ranging from 0-3 points. There was 
a significant improvement in ankle joint function based 
on the AOFAS score and VAS pain score before and after 
surgery (p<0.001). According to Xu’s study10 comparing two 
groups undergoing improved Broström surgery with and 
without suture tape augmentation, ROM, VAS score, AOFAS 
score improved pre- and postoperatively, with no signifi
cant difference between the two groups at the final follow-
up. However, the augmentation group allowed for early an
kle range of motion, increased stability, and reduced 
ligament strain, resulting in a difference in the FAAM score. 
Ramirez-Gomez4 studied 28 patients undergoing modified 
Broström surgery with suture tape augmentation, with an 
average preoperative VAS score of 6 ± 1.18 and postopera
tive score of 0.53 ± 0.92. The average preoperative AOFAS 
score was 65.89 ± 15.08, and postoperative score was 94.60 
± 6.88; with good and very good results at 100%. Accord
ing to Yang’s study on 60 patients, including 22 patients 
with AAI and 38 patients with pure CAI, the AOFAS score in 
the AAI group was significantly lower before surgery (62.9 ± 
11.7 vs. 72.9 ± 11.1; p = 0.002). However, there was no dif
ference after surgery between the two groups, with the AAI 
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group scoring 93.4 ± 7.4 and the pure CAI group scoring 92.3 
± 9.4. 

V. CONCLUSIONS 

In conclusion, combining the open modified Broström pro
cedure and InternalBrace augmentation with ankle arthro

scopic surgery in patients with ATFL repaired resulted in 
excellent outcomes and high patient satisfaction. With a 
combined success rate of 100%, all cases were satisfied with 
the treatment outcomes. 

Published: March 23, 2025 EST. 
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