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Abstract
Background:

The symptoms of acute ankle anterior talo�bular ligament (ATFL) partial tear includes pain, swelling, and
range of motion limitation. Local steroid injection can provide strong anti-in�ammatory effect. The aim of
the study is to evaluate the effectiveness and complications of local steroid injection for acute ATFL
partial tear in short term.

Materials and Methods:

This is a prospective randomized study. Forty patients with acute isolated ATFL partial tear diagnosed by
sonography were equally separated into two groups. The steroid group received 1cc Diprospan local
injection whereas the control group received 1cc normal saline injection. We used sonography to check
the tendon rupture status before injection, 6 weeks and 12 weeks after injection. We also used American
Orthopaedic Foot & Ankle Society (AOFAS) score and Pain Visual Analogue Scale (VAS) score to evaluate
the function and pain before injection, 1 week, 3 weeks, 6 weeks, and 12 weeks after injection. Student t
test was used to compare the statistically signi�cant difference between groups.

Result:

There was no deteriorating of ATFL tear found by sonography in both groups until 12 weeks. The average
AOFAS score was higher than 80 after 1 weeks in steroid group while the score was higher than 80 after 3
weeks in control group. AOFAS score was signi�cantly higher in steroid group for the �rst 3 weeks after
injection (p = 3.2x10-7 and 0.022, at 1 week and 3 weeks respectively), but there was no signi�cant
difference between groups afterward. VAS score was signi�cant higher in steroid group only in the �rst
week (p = 0.0073) and there was no signi�cant difference between groups afterward

Conclusion:

Steroid local injection can safely shorten the period of functional disability and relieve pain for acute
ATFL partial tear in short term.

Trial registration:

ChiCTR, ChiCTR2000029629, registered 07 February 2020

http://www.chictr.org.cn/showproj.aspx?proj=49198 
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Anterior talo�bular ligament (ATFL) is the most common injured structure in ankle joint. It is
approximately 2 mm thick, 7 mm wide, and 10 mm long. Its main function is to resist inversion and
plantar�exion. Approximately two-thirds of ankle sprains tend to be isolated injuries to the ATFL which is
the weakest ligament in the lateral collateral complex of the ankle (1–3). The occurrence of combined
rupture of the ATFL and calcaneo�bular ligament (CFL) is reported as 20%, and the posterior talo�bular
ligament (PTFL) injury does not occur unless the ankle joint undergoes dislocation (4).

The severity of Ligament injury is de�ned by American Medical Association (AMA) classi�cation (5).
Grade I reveals stretching with no gross disruption of ligament �bers. Grade II reveals moderate, partial
tear of ligament without complete disruption. And grade III reveals severe, complete tear of ligament.

Physical examination for ATFL injury is ankle anterior drawer test (6). It helps to identify excessive
anterior displacement of the talus on the tibia. Ultrasound can be a valuable instrument for ATFL injury,
but it is operator-dependent (7). X-ray radiography is also necessary to rule out any other bony fractures.
If the patient experiences more than one injuries or has ankle instability, Magnetic Resonance Imaging
(MRI) may be indicated (8).

The symptoms of ATFL injury includes pain, swelling, weakness, and instability of ankle joint. Most of the
patients with acute isolated ATFL injury can be treated conservatively. The managements include
protection, rest, ice packing, compression, and elevation for the �rst 3 days. Thereafter, rehabilitation
program should be started as soon as possible. In the acute in�ammatory stage of the ankle injuries, non-
steroidal anti-in�ammatory medications (NSAID) can be used to lessen the severity of symptoms. It is
also recommended to wrap the ankle with an elastic bandage to control the edema (9). Patients can be
provided with crutches to facilitate mobility when the ankle sprain is painful, but weight-bearing is
possible if tolerated.

Steroid injection for the injured structure is still controversial. Steroid has a strong effect of anti-
in�ammation and it may improve the symptoms of ATFL injury. Steroid injection for shoulder rotator cuff
tendon rupture was proved to be safe and effective in short term to relieve pain in a prospective
randomized study by this research group (10). However, in-vitro studies have been shown that steroids
can induce necrosis on �broblasts and tenocytes so that it has a negative effect for tissue healing (11).
This mandate further research to clarify.

In this study, steroid local injection will be used for the isolated acute AMA grade II ATFL injury. Most
ATFL partial tear heals with conservative treatment in 6 to 12 weeks, but painful disability is noted before
completely recovering (12). The aim of the study is to evaluate the effectiveness and complications of
local steroid injection for acute ATFL partial tear in short term.

Materials And Methods
This prospective randomized study was approved by the ethics committee in our hospital and clinical
trial registration center of World Health Organization (WHO). This study adhered to CONSORT guidelines.
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The principles and laws of clinical trials were followed. All participants in this study had to sign the
informed consent.

We enrolled patients diagnosed with acute ATFL injury. Inclusion criteria were isolated ATFL partial tear
(AMA grade II injury) diagnosed by sonography and injury less than 3 days. Exclusion criteria were 1.
recurrent ATFL injury, 2. existing other chronic lesion of ankle joint, 3. athlete, 4. age less than 20 or more
than 50 years old.

All of the participants were recruited from Orthopedics department of Mackay Memorial Hospital, Taipei.
Forty enrolled patients were divided into two equal groups by block randomization. This method is
designed to randomize subjects into two equal groups with balance in sample size. It prevents the
selection bias by randomization and balance the accidental bias. It produces the comparable groups and
eliminates the source of bias in treatment assignments (13). Patients in steroid group received ATFL local
injection with 1 cc Diprospan which contains betamethasone disodium phosphate 2 mg and
betamethasone dipropionate 5 mg. While patients in the control group received an injection with 1 cc
normal saline. Twenty patients in each group were recruited. This was a single blind study in which
patients were not aware of what regimen they received. Local injection was done and guided with echo by
a single experienced orthopedic surgeon. After the injection, ankle wrapping was applied with an elastic
bandage to control the edema. Weight-bearing was allowed if tolerated.

Sonography was performed before the injection, 6 weeks, and 12 weeks after the injection. All
sonography examinations were performed by a single experienced orthopedic surgeon.

Pain Visual Analogue Scale (VAS) score and American Orthopaedic Foot & Ankle Society (AOFAS) Ankle-
Hindfoot Score were both measured and compared between the two groups before the injection, and at 1
week, 3 weeks, 6 weeks and 12 weeks after the injection (14, 15). AOFAS score is the most commonly
used scores for evaluating the severity of ankle and foot injury. It combines both clinician-reported and
patient-reported parts. There are total 100 points and higher scores indicates better function.

The AOFAS scores and VAS scores between groups were compared with statistical analysis. We used
Shapiro–Wilk test to evaluate the normality of sample data distribution and student t test was applied to
compare the scores between groups. A p value less than 0.05 was regarded as statistically signi�cant
different.

Physical examination of ankle anterior drawer test was performed at 12 weeks for each patient to
evaluate the ankle instability (6).

Results
The average age was 26.5 years old in steroid group and 31.0 in control group. Other baseline
demographic and clinical characteristics were showed in Table 1.
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Table 1

  Steroid group Control group

Average age 26.5 31.0

Male : Female 8 : 12 11 : 9

Right ankle : Left ankle 6 : 14 7 : 13

Average BMI 23.4 24.5

There was no deteriorating of ATFL tear found by sonography in both groups until 12 weeks.

Before injection, the average AOFAS score was 55.1 (range, 31 to 71) in steroid group and 55.4 (range, 34
to 71) in control group with no signi�cant difference between groups (p = 0.96). One week after injection,
it was 83.5 (range, 77 to 87) in steroid group and 69.8 (range, 65 to 81) in control group with signi�cant
difference between groups (p = 3.2 × 10− 7). Three weeks after injection, it was 86.9 (range, 80 to 90) in
steroid group and 82.8 (range, 81 to 87) in control group with signi�cant difference between groups (p = 
0.022). Six weeks after injection, it was 91.9 (range, 87 to 100) in steroid group and 87.2 (range, 81 to 90)
in control group without signi�cant difference between groups (p = 0.27). Twelve weeks after injection, it
was 95.3 (range, 90 to 100) in steroid group and 93.7 (range, 90 to 97) in control group without
signi�cant difference between groups (p = 0.37). The average AOFAS score was higher than 80 after 1
weeks in steroid group while the score was higher than 80 after 3 weeks in control group. AOFAS score
was signi�cantly higher in steroid group for the 3 weeks after injection, but there was no signi�cant
difference between groups afterward (Fig. 1).

Before injection, the average VAS score was 7.27 (range, 6 to 9) in steroid group and 7.18 (range, 6 to 9)
in control group with no signi�cant difference between groups (p = 0.83). One week after injection, it was
3.72 (range, 3 to 5) in steroid group and 4.73 (range, 3 to 6) in control group with signi�cant difference
between groups (p = 0.0073). Three weeks after injection, it was 2.55 (range, 1 to 4) in steroid group and
3.18 (range, 2 to 5) in control group without signi�cant difference between groups (p = 0.07). Six weeks
after injection, it was 1.73 (range, 1 to 3) in steroid group and 2.00 (range, 1 to 4) in control group without
signi�cant difference between groups (p = 0.42). Twelve weeks after injection, it was 1.27 (range, 1 to 2)
in steroid group and 1.09 (range, 2 to 2) in control group without signi�cant difference between groups (p 
= 0.29). VAS score was signi�cant higher in steroid group only in the �rst week and there was no
signi�cant difference between groups afterward (Fig. 2).

Ankle anterior drawer test was performed at 12 weeks after injection and revealed no ankle instability by
this physical examination in all cases. No other complications were noted after injection in both groups
until 12 weeks.

Steroid local injection can safely shorten the period of functional disability and relieve pain for acute
ATFL partial tear in short term.
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Discussions
The symptoms of acute ATFL partial tear including pain, swelling, weakness, and range of motion
limitation. Most of the patients can recover in a few weeks with conservative treatment. The
in�ammation stage takes the �rst 3 to 7 days which is the most uncomfortable. The painful disability at
the �rst week has signi�cant negative effects on working and quality of life. Steroid has a strong effect of
anti-in�ammation and it may improve the symptoms of injury at acute stage. Steroid injection for rotator
cuff tendon rupture was proved to be safe and effective in short term to relieve pain in a prospective
randomized study previously done by our team (10). However, in-vitro studies have shown steroids have
necrosis-inducing effects on �broblasts and tenocytes so that it may have a negative effect for tissue
healing (11). Although steroid injection is very popular in clinical practice, it is still controversial for the
injured tendons and ligaments. In the current study, we revealed steroid local injection can safely shorten
the period of functional disability and relieve pain for acute ATFL partial tear.

Acute ankle ligament injuries are almost always managed by non-operative methods. Successful
treatment can be achieved with individualized, aggressive and non-operative measures. A previous study
revealed that patients who underwent acute surgical treatment took longer to return to work (16). Also,
studies revealed that surgery was not helpful in reducing additional complications, costs and risks (17).
Lateral ligament reconstruction of the ankle is indicated when conservative measures have failed to
improve functional lateral ankle instability in order to prevent subsequent disorders such as
osteochondral lesions of the talar dome and osteoarthritis of the ankle (18). The direct anatomic repair of
lateral ligaments of the ankle, originally described by Broström (19), is popular and effective if indicated.
The subsequent augmentation of the technique by additionally tightening the inferior extensor
retinaculum has resulted in good outcomes in the literatures (20). However, the open technique requires at
least a 4-cm-long incision with signi�cant dissection and soft tissue debridement, and it sometimes
causes super�cial nerve injury (20). Recently, several authors have reported good results using an
arthroscopy-assisted lateral ligament repair (21).

The clinical evidence of Platelet Rich Plasma (PRP) on soft tissue healing and repair is so far convincing.
Case series have shown the bene�cial effect on the partial thickness rotator cuff tear (22). PRP has been
increasingly used for therapeutic applications in sports-related injuries, and is thought to stimulate tissue
healing. Some studies supported PRP injection for ATFL injury as an alternative non-surgical treatment
option with the potential to prevent the development of chronic ankle instability and post-traumatic ankle
osteoarthritis (23). And the other study revealed the PRP group presented the highest reduction in pain
and better functional scores than the control group at 8 weeks. However, the results of both groups were
similar at the end of follow-up period (24). The role of PRP in ankle ATFL injury is still not clear. Therefore,
further prospective randomized study for PRP injection is necessary.

ATFL injury has some associated injuries which cannot be evaluated by sonography, including
osteochondroal lesion of talar dome and bone contusion. These associated injuries can only be
diagnosed by MRI. In a study conducted on 261 ankle MRI scans of athletes who had acute ankle
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sprains, acute osteochondral lesions of the lateral talar dome were seen in 20 ankles (7.7%). And talar
bone contusion risk increased more than three times for ATFL complete ruptures (25). If these associated
injuries happen, the functional recovery and the healing process will be different from pure ligamentous
injury. In the current study, we did not take associated osteochondral lesion and bone contusion into
consideration because MRI was not performed in every patient.

The inclusion criteria of current study was ATFL acute injury less than 3 days. MRI was not the choice of
current study because it cannot be available immediately. The de�nite diagnosis of ATFL injury is
arthroscopy which is an invasive procedure and it cannot be apply for all the patients. Ultrasound can be
a valuable technique for ATFL injury, but it is operator-dependent (7). Using sonography to evaluate ATFL
can have some errors, including inter-observer and intra-observer variability. All sonographic
examinations in this study were performed by the same experienced orthopedic surgeon to reduce the
inter-observer variability, but intra-observer variability may still exist. In addition, the healing of ruptured
ATFL was di�cult to identi�ed or compared by sonography (26). We performed sonography before
injection, 6 weeks, and 12 weeks after injection. The only information we got from follow-up sonography
were the decreasing in�ammation and no deterioration of partial tear after injection. Besides, there is high
interpatient variability in the structure of ATFL (27). Therefore, the results from sonography was di�cult
to be compared between groups.

There were some other limitations in the current study. Our sample size was too small, and the duration
of follow-up was too short. Block randomization was used because the case number was not su�cient
enough to perform the age and sex match distribution between groups. The period of follow-up was only
12 weeks in current study. However, ankle chronic instability after ligament injury was diagnosed after 12
weeks. Although we use ankle anterior drawer test to evaluate the stability for all patients at 12 weeks, the
speci�city and sensitivity of this physical examination is moderate. According to the literature, the
speci�city for the anterior drawer test assessed by arthrography ranged from 67.3 to 93.9 and the
sensitivity ranged from 12.0 to 89.0 (28). Unlike acute ankle sprain, chronic ankle instability might require
surgical intervention (29). Therefore, long term follow-up for ATFL partial tear treated by steroid local
injection is necessary to evaluate its long term safety. A larger sample size is also required.

Conclusion
Steroid local injection can safely shorten the period of functional disability and relieve pain for acute
ATFL partial tear in short term.

Abbreviations
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Anterior talo�bular ligament
CFL
Calcaneo�bular ligament
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VAS
Pain Visual Analogue Scale
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Figures

Figure 1
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The average AOFAS score was higher than 80 after 1 weeks in steroid group while the score was higher
than 80 after 3 weeks in control group. AOFAS score was signi�cantly higher in steroid group for the �rst
3 weeks after injection, but there was no signi�cant difference between groups afterward

Figure 2

VAS score was signi�cant higher in steroid group only in the �rst week and there was no signi�cant
difference between groups afterward
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