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ABSTRACT
The aim of this study was to explore the value of magnetic resonance imaging (MRI) in the diagnosis of anterior talofibular liga-
ment injury. Eighty-two patients, diagnosed with anterior talofibular ligament injury by pathological examination after opera-
tion, were included. MRI showed that there were 15 cases (18.29%) of complete rupture, 50 cases (60.98%) of tear and 12
cases (14.63%) of avulsion fracture. The accuracy of MRI in the diagnosis of anterior talofibular ligament injury was 93.90% (77
cases).  Compared  with  the  pathological  examination  after  operation,  the  difference  was  statistically  insignificant  (p=0.059).
The accuracy of  MRI  in  the diagnosis  of  anterior  talofibular  ligament injury is  high,  and it  has important  clinical  value in the
early diagnosis of anterior talofibular ligament injury.
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The injury of anterior talofibular ligament was the most common
type  among  lateral  collateral  ligament  injury  of  ankle  joint.1  If
patients with anterior talofibular ligament injury are not treated in
time, the incidence of lateral ankle instability and traumatic arthritis
increases,  causing  ankle  dysfunction,  which  affect  the  overall
patients’ quality of life. Therefore, early diagnosis and treatment
plays an important role in improving the prognosis of patients with
anterior talofibular ligament injury.

Missed diagnosis rate of physical examination for diagnosis of ante-
rior talofibular ligament injury is high. In clinic, physical examina-
tions, combined with imaging examinations, are used for diagnosis
of anterior talofibular ligament injury. X-ray, MRI (magnetic reso-
nance imaging) and ultrasound were the main imaging methods with
the  development  of  technology.  Among  them,  MRI  is  a  medical
imaging diagnosis technology with high resolution, zero damage, no
pain and no radiation hazard. However, price of MRI examination is
high.

The soft tissue was destroyed after the injury of anterior talofibular
ligament, and it could not be clearly displayed by general imaging
techniques. MRI has high resolution for soft tissue and has evident
advantages in diagnosis of suspected ATFL injury.2 Ankle MRI scan-
ning can help, diagnose anterior talofibular ligament (ATFL) injury.3

Bright rim sign is seen on conventional MRI in the diagnosis of ATFL
rupture.4
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The objective of this study was to explore the value of MRI in the
diagnosis of anterior talofibular ligament injury.

This study was approved by the Research Ethical Committee of
Ningbo No. 6 Hospital, China. Eighty-two patients, diagnosed
with anterior talofibular ligament injury by pathological exami-
nation after operation from February 2018 to October 2020,
were included. The inclusion criteria were >18 years of age,
proven to be anterior talofibular ligament injury by pathological
examination after operation. Osteoarthritis, ankle infection and
tumor were excluded.

The clinical manifestation was limited internal rotation of the
ankle joint. The ankle joint was swollen and accompanied by
pain;  and  there  was  a  history  of  trauma.  All  patients  were
examined by MRI before surgery. Posture of patients during MRI
were in supine position, natural straightening of lower extremi-
ties and flexion of ankle joint in 20.  Siemens Magnetom Avanto
Syngo 1.5T superconducting MRI  scanner  was used to  scan
T1WI, T2WI and SPIR sequences in axial and coronal positions,
respectively. The repetition time was 3000 ms, echo time was
90 ms, scanning layer number was 20 layers, scanning layer
thickness was 3.0 mm, scanning layer spacing was 0.3 mm,
matrix was 512 × 512, and the scanning visual field was 200
mm. The main plane of anterior talofibular ligament and its
surrounding structure was axial and coronal position of MRI.
T1WI could clearly display the anatomical structure of ankle
joint,  T2WI  and  SPIR  could  clearly  show  the  pathological
changes.

The classification criteria for MRI diagnosis of anterior talofibular
ligament injury were: (i) If the continuous change and shorten-
ing occurred in the whole broken ligament disruption,  it  was
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judged as complete rupture; (ii)  If  the SPIR sequence signals
increased and  the ligament thickened, it was judged as tear;
(iii)  If  the  severely  damaged  ligament  was  completely  inter-
rupted, the joint cavity around the anterior talofibular ligament
showed  the  presence  of  effusion,  and  an  avulsion  fracture
occurred, it was judged as accompanied by an avulsion fracture;
(iv)  If  MRI  showed  that  the  anterior  talofibular  ligament  was
normal, it was judged as no damage.

SPSS version 25 were used for data analysis. The measurement
data in accordance with the normal distribution were repre-
sented by mean ± SD, and the counting data were represented
by  n  (%),  and  the  Fisher’s  Exact  test  was  used  for  statistic
comparison. Statistical significance was set at p <0.05.

Eighty-two patients, 37（45.12%） men and 45 (54.88%) women,
were included, aged 20-63 years with an average age of 36.66 ±
6.52 years. Forty-nine (59.76%) patients were injured in the left
ankle joint and 33 (40.24%) in the right ankle joint. The causes of
injury include traffic injury (n=40, 48.78%), sports injury (n=21,
25.61%),  direct  impact  injury  (n=15,  18.29%),  and  sprained
injury (n=6, 7.32%).

All  cases  were  diagnosed  with  anterior  talofibular  ligament
injury by operative and pathological examination after opera-
tion, complete rupture in 15 cases (18.29%), tear in 54 cases
(65.85%) and avulsion fracture in 13 cases (15.85%).

MRI showed that there were 15 cases (18.29%) of complete
rupture, 50 cases (60.98%) of tear and 12 cases (14.63%) of
avulsion fracture. The accuracy of MRI in the diagnosis of ante-
rior  talofibular  ligament  injury  was  93.90%  (77  cases).
Compared with the pathological examination after operation,
the difference was statistically insignificant (p=0.059).

Figure 1: MRI scan of ankle joint. (a) Coronal plane of ankle joint, (b)
Sagittal plane of ankle joint, showing thickened torn ATF ligament.

Figure 1 showed a classical case in a 36-year lady, who came to
the  hospital  because  of  pain  and  limited  movement  of  the
sprained left ankle joint. MRI plain scan showed the injury of the
left  anterior  talofibular  ligament.  MRI  showed  a  tear,  as
increased SPIR sequence signal, and thickened ligaments.

The common type of anterior talofibular ligament injury was
complete rupture or avulsion. The complete rupture showed
separation and shortening of the fault end, bleeding, edema

and anterior talo-peroneal ligament injury with avulsion frac-
ture. The MRI findings of anterior talofibular ligament tear injury
were interruption of ligament hypointensity in T2WI and high
signal intensity appears, the outline of ligament was rough and
the appearance changed clearly.5

The results of this study showed 15 cases (18.29%) of complete
rupture, 50 cases (60.98%) of tear, and 12 cases (14.63%) of
avulsion fracture were diagnosed by MRI. The accuracy of MRI in
the diagnosis of anterior talofibular ligament injury was 93.90%
(77 cases), compared with the pathological examination after
operation, the difference was statistically insignificant. More-
over, one study showed that MRI is detected in ATFL injury with
100% sensitivity and specificity.6 

MRI  can  clearly  display  the  anatomical  characteristics  and
pathological changes of ligaments, and it has high sensitivity
and  specificity  for  the  detection  of  ankle  ligament  injury.
Hydrogen atoms and edematous fluid showed high signal inten-
sity in ligaments on MRI imaging, and ligament was swelled and
thicken due to bleeding and edema. Thus, MRI has high accu-
racy in the diagnosis of anterior talofibular ligament injury.

MRI has the characteristics of multiplanar imaging and high reso-
lution, which has obvious advantages in examining the struc-
ture and tissue of ligaments. The accuracy of MRI in the diag-
nosis of anterior talofibular ligament injury is high, and it has
important  clinical  value  in  the  early  diagnosis  of  anterior
talofibular ligament injury.
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