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Relationship Between Peroneal Tendons and Anterior Talofibular 
Ligament

Background: Anterior talofibular ligament (ATFL) injuries are 
the most common in ankle torsional injuries. ATFL and peroneal 
tendons are both important stabilizers of lateral ankle joint. We 
aimed to evaluate peroneal tendons and ATFL.
Methods: Fifteen nonpaired leg of fresh frozen cadavers were 
assessed in this study. After harvesting, ATFL diameters were 
measured at three points by calipers, these are fibular side, inter-
mediate side and talar side. The mean of these three measure-
ments were assessed and tissue a 15 lb load was applied to the 
peroneal tendons for 10 minutes, and the transverse diameters 
were measured by folding the thickest part of the tendon in a 
double-strand.
Results: 5 single bundle, 8 double-bundle and 2 three bundles 
of ATFL were obtained after dissection. . There was no correla-
tion between ATFL diameter, peroneus longus, peroneus brevis 
and total tendon diameters of peroneus longus and peroneus 
brevis in women (p> 0.05). A strong correlation was found be-
tween ATFL diameter, peroneus longus (r: 0.95), peroneus brevis 
(r: 0.81) and total tendon diameters of peroneus longus and per-
oneus brevis (r: 0.92) in men.
Conclusion: Relationship between the diameter of the ATFL 
and peroneal tendons diameters were evaluated and a correla-
tion was observed in males, while no correlation was observed 
in females.
Keywords: Anterior talofibular ligament, Peroneal tendons, An-
kle sprain, Peroneus longus, Peroneus brevis, Cadaveric study.
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Introduction

Ankle torsional injuries are one of the most

common injuries in athletes [1]. Anterior

talofibular ligament (ATFL) injuries are the most

common in ankle torsional injuries but

calcaneofibular ligament injuries can be seen

too [2]. In this torsional injuries %20-50 of

patients  recover from injury with residual sequel
[3]. ATFL is a ligament that origins from the

distal of the fibula and inserts to the talar neck. It

can be single, two or three bundles [4]. ATFL is

responsible for preventing anterior translation

and inversion when the ankle is in plantar

flexion.

Perenous longus origins from fibular head and

2/3 proximal fibular shaft, continues beneath the

fibula laterally and inserts on medial cuneiform

and first metatarsal head. Perenous brevis

origins from 2/3 distal fibula, continues anterior

to peroneus longus and inserts on fifth

metatarsal head. Both muscles are responsible

for eversion and plantar flexion of ankle, and

also preservation of longitudinal and transverse

foot arch. Thus these muscles stabilize the ankle

joint and prevent it from torsional injury [5]. In the

literature there is a study shows that patients

with ATFL injury which are treated with perenous

tendon rehabilitation and proprioception have

better rehabilitation and lesser recurrence rate
[6].

Joint stability is due to some factors such

as  joint capsule, ligaments, tendons,

proprioception sense receptors and  synergistic

functions of these factors [7]. It is very important

to evaluate the relationships of  these factors to

prevent athletes from these kind of injuries

and  to select right treatment option for athletes

with torsional joint injuries . Although ankle

torsional injuries are commonly treated with non

surgical methods, personel treatment options

should be considered for  athletes engaged in

different sports activities [8]. One of the surgical

methods is nonanatomic tenodesis and in this

method perenous tendons are used [9]. On the

other hand, there is no study evaluating the
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relationship between ATFL diameter and

perenous tendon diameter in the literature.

In the literature, there is a study showing that

ATFL injuries are more common in women

athletes than in men athletes [10]. Also there are

studies showing the relationship between

gender and some joint diseases [11; 12; 10; 13].

There is no study evaluating ATFL and peroneal

tendon diameters according to gender.

In our study, our  first goal was to understand the

etiology of ATFL injuries better and the second

goal was to get useful information on surgical

planning and rehabilitation  by evaluating the

diameters of ATFL and peroneal tendons .

Material and Methods

Fifteen nonpaired leg of fresh frozen cadavers

were assessed in this study (Table 1). The

cadavers were stored at +4°C and the time from

death to harvesting was not passed 1 month.

The ankles of cadavers had no trauma sequel,

osteoarthritis, deformation or any scar of a

previous surgery. The range of motion of the

ankles which has been assessed were all

normal. The harvesting procedures were made

by a single surgeon.

Preparation of ATFL

Lateral ankle incision was made  and then all

superficial soft tissues including muscles and

tendons were removed . Lateral of ankle joint

was exposed. 2.5 surgical loops were used for

dissection of lateral aspect of the ankle joint

(Figure 1). Origin and insertion of ATFL were

exposed and harvested at the neutral position of

the ankle joint. ATFL diameters were measured

at three points by calipers, these are fibular side,

intermediate side and talar side. The mean of

these three measurements were assessed [4].

Preparation of Peroneal Tendons

The same ankle incision was used. In the

posterolateral aspect of the fibula, just above the

superior peroneal retinaculum, peroneus longus

and peroneus brevis tendons were exposed,

and a closed stripper was used to harvest

tendons. After the graft was prepared and

cleaned of adherent muscle and adipose tissue
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(Figure 2), a 15 lb load was applied to the tendon

for 10 minutes, and the transverse diameters

were measured by folding the thickest part of the

tendon in a double-strand with a digital

goniometer [14].

Statistical analysis

The results were analyzed by using NCSS 2007

(Number Cruncher Statistical System)

(Kaysville, Utah, ABD). Descriptive statistical

methods (mean, standard deviation, median,

frequency, percentage, minimum, maximum)

were used to evaluate the study data. The 

suitability of the quantitative data for normal 

distribution was tested with the Shapiro-Wilk 

test. Student T test was used for comparison of 

two groups of quantitative variables showing 

normal distribution. Mann Whitney U Test was 

used for comparison of two groups of 

quantitative variables that did not show normal 

distribution. Pearson correlation test was used to 

evaluate the relationships between the 

parameters. Significance was evaluated at least 

p <0.05. 

 

Table 1: Anthroponotic characteristics of cadevers 

Age(year) Min-Max (Median) 51-94 (76) 

Mean±Sd 74,07±12,25 

Sex; n (%) Male 10 (66,66) 

Female 5 (33,33) 

Side; n (%) Left 6 (40) 

Right 9 (60) 

Body Mass Index  

 

Min-Max (Median) 18-37 (26) 

Mean±Sd 25,48 ±6,15 

Weight (pound) Min-Max (Median) 92-260(170) 

Mean±Sd 172,53±55,60 

Height (inch) Min-Max (Median) 60-75 (69) 

Mean±Sd 67,40±5,30 

 

Table 2: Pearson correlation analysis *p<0,05  **p<0,001 

 r p 

ATFL ve Perenous Longus 

Mean 

Left 

Right 

Male 

Female 

 

0,92 

 

0,001** 

0,89 0,017 

0,93 0,0001 

0,95 0,0001* 

0,61 0,27 

ATFL ve Perenous Brevis 

Mean 

Left 

Right  

Male  

Female  

 

0,78 

 

0,001** 

0,86 0,02* 

0,75 0,02** 

0,81 0,004** 

0,47 0,42 

ATFL ve P.Longus+P.brevis 

Mean 

Left 

Right 

Male  

Female  

 

0,89 

 

0,001** 

0,92 0,009 

0,88 0,01** 

0,92 0,001** 

0,65 0,23 
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Table 3: Diameters of tendons and ligament 

 Median (mm) Left (mm) Right (mm) Male (mm) Female (mm) 

ATFL 7,77±0,54 7,76±0,52 7,77±0,58 7,85±0,61 7,59±0,34 

Perenous Longus 6,54±0,46 6,52±0,45 6,55±0,49 6,61±0,53 6,39±0,26 

Perenous Brevis 5,19±0,31 5,18±0,26 5,19±0,35 5,22±0,37 5,12±0,17 

PerenousLongus+ 

Perenous Brevis 

11,67±0,78 11,57±0,77 11,74±0,82 11,83±0,88 11,36±0,47 

 

 

Figure 1: A) Lateral ankle incision B) Exposure of lateral ankle joint 

 

 

Figure 2: Peroneus longus and brevis grafts were prepared and cleaned of adherent muscle 

and adipose tissue 
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Results 

5 single bundle, 8 double bundle and 2 three 

bundles of ATFL were obtained after dissection. 

When women and men were evaluated together 

according to the groups, a strong correlation was 

found between the ATFL diameter and the 

peroneus longus diameter (r: 0.92), and a 

weaker correlation was observed between ATFL 

diameter and peroneus brevis diameter (r: 0.78). 

There was no correlation between ATFL 

diameter, peroneus longus, peroneus brevis and 

total tendon diameters of peroneus longus and 

peroneus brevis in women (p> 0.05). A strong 

correlation was found between ATFL diameter, 

peroneus longus (r: 0.95), peroneus brevis (r: 

0.81) and total tendon diameters of peroneus 

longus and peroneus brevis (r: 0.92) in men 

(Table 2). 

When ATFL diameters, peroneus longus tendon 

diameters, peroneus brevis tendon diameters 

and total tendon diameters of peroneus longus 

and peroneus brevis were evaluated, no 

statistically significant difference was found 

according to gender (p> 0.05). 

When ATFL diameter, peroneus longus tendon 

diameter, peroneus brevis tendon diameter, and 

total tendon diameters of peroneus longus and 

peroneus brevis were evaluated, no statistically 

significant difference was found according to the 

cadaver side (right, left) (p> 0.05). 

When ATFL diameters, peroneus longus tendon 

diameters, peroneus brevis tendon diameters 

and total tendon diameters of peroneus longus 

and peroneus brevis were evaluated, no 

statistically significant difference was found 

according to height, weight, body mass index, 

and age groups (p> 0.05) ( Table 3). 

Discussion 

We had two important findings in this study. 

First; the correlation between the diameter of 

ATFL and the diameters of the peroneal tendons 

was found in men but not found in women. 

Second, no significant difference was found 

between ATFL and peroneal tendon diameters 

according to gender. 

It has been shown that anatomical differences

due to gender can cause various disorders in

different joints. Although anterior glenohumeral

dislocation is more common in men than women,

anterior cruciate ligament injury is more common

in women than men due to anatomical

differences [11; 12]. In the literature, it has been

observed that female athletes have more ankle

injuries than male athletes [10]. This rate has

been shown to be above 25% in another study
[13]. In our study, no correlation was observed

in female gender between ATFL diameter and

peroneal tendons. When ATFL diameter and

peroneal tendon diameters were compared

according to gender, no statistically significant

difference was found. This suggests that one of

the reasons why ATFL injuries are more

common in female athletes than in men may be

tendon-ligament mismatch rather than diameter

thickness.

The surgical treatment of ATFL injury

procedures varies such as non-anatomical

tenodesis, anatomical ligament repair and

anatomical ligament reconstruction [15].

Perenous longus and peroneus brevis tendons

are used in the non-anatomical tenodesis. The

strength of the reconstructed ligament affects

the clinical results [9]. In our study, the

correlation was observed between ATFL

diameter and peroneal tendon diameters in men,

while no correlation was observed in women

suggests that the clinical results of these

procedures may be more positive in men, but

this data should be confirmed by clinical studies.

The anterior talofibular ligament is a ligament

that origins from the distal of the fibula and

inserts to the talar neck and ATFL is responsible

for preventing anterior translation and inversion

when the ankle is in plantar flexion. ATFL injury

is more common with torsional ankle trauma

than calcaneofibular ligament and posterior

talofibular ligament injuries [16]. There are

variations in the literature regarding the number

and thickness of ATFL bundles. The reasons for

this variation was stated that it may be caused

by differences such as the number of cadavers,
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ethnic difference, gender, body mass index and

side (right, left) [17]. Uğur et al. observed 23%

of single bundle, 59% of double bundles, 18% of

three bunches, [18]. In their cadaver study of

Milner and Soames, it was observed that 18% of

single bundle, 50% of double bundles and 32%

of three bundles [19]. Delfault et al. were

conducted, 25% of single bundle and 75% of

double bundles [20]. In our study, we found 33%

of single bundle, 53% of double bundles and

13% of three bundles, and these findings are

consistent with the literature.

There are several methods to measure tendon

and ligament diameter. Most commonly used

method is to measure the diameter with MRI

because it is a non-invasive method and a large

number of patients can easily be found
[21] However these indirect methods may not

show the exact diameters because  positional

and stress changes can affect the measurement
[22]. We chose to measure the tendons in  a 15

lb load for 10 minutes to standardized the

measurements. We also chose to measure the

tendons folding the thickest part of the tendon in

a double-strand so the irregular shape of the

tendon could not affect the measurement.

 There were several limitations in our study. The

primary limitations are the small number of

cadavers and the old average age of cadavers,

which is an important limitation as it may cause

variation in ATFL diameter and peroneal tendon

diameters. However, the absence of any intra-

articular pathology, different tendon and

ligament pathologies in the evaluated cadavers

reduces the possible measurement changes

due to degeneration. Another limitation is that

the average results had to be used in the

measurement due to the irregular shapes of the

measured tendons and ligaments. Last, it was a

cadaveric study evaluating only ATFL diameter

and peroneal tendon diameters, to get more

detailed information, biomechanical and clinical

studies are required.

In the light of the information that obtained from

our study; the lack of correlation between

peroneal tendon diameters and ATFL diameters

in women may indicate that non-anatomic 

tenodesis surgery may negatively affect the 

results of ATFL surgery, so other techniques 

should be considered in women. In addition, the 

fact that there was no significant difference 

between the ATFL diameter and peroneal 

tendon diameters according to gender indicates 

that the reason for the susceptibility to ankle 

injury in women is not related to these diameters. 

However, cadaver studies or clinical studies with 

larger patient numbers are needed to support 

these conclusions. 

Conclusion 

Relationship between the diameter of the ATFL 

and peroneal tendons diameters were evaluated 

and a correlation was observed in males, while 

no correlation was observed in females. 
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