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ABSTRACT 
Aim: The aim of our study is to evaluate the iliotibial band thickness (ITBT) and volume (ITBV) according to age and gender 
with 3 T MRI in a healthy Turkish population.
Material and Method: In the current study, 150 patients who had knee MRI were retrospectively evaluated. They were divided 
into the following groups to examine the effects of age: group 1: 18–30 years old; group 2: 31–40 years old; group 3: 41–50 years 
old; and group 4: 51–60 years old. ITBV measurements were performed on axial T2-weighted knee MR images.
Results: The mean age was 42.2±29.6 (range 18-60) years. The mean ITBT was 1.76±0.22 mm and the mean ITBV was 
20,24±1,44 mm3 in all patients. There was statistically significant difference in mean iliotibial band thickness and volume 
between genders (p=0.001; p=0.001). There were no statistically significant differences in mean iliotibial band thickness and 
volume values between the groups in the one-way ANOVA test (p >0.05). 
Conclusion: Radiological studies on iliotibial band thickness and band area in healthy individuals are new in the literature. 
This study is the first radiological study in which the volume of the iliotibial band was measured in healthy individuals and 
was performed on a 3 tesla MR device. Also, it is the first study that is used artificial intelligence for iliotibial band evaluation 
and the technic is effective and more rapid according to our experience. ITBV and ITBT are statistically significantly higher 
in males than females. Most thick ITB was detected between the ages of 31-40. The values of our study, especially ITBT, differ 
from previous studies and the values are altered in a wide range. Therefore, standardization in the calculation is necessary. This 
topic is open to future research.
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INTRODUCTION
The iliotibial band (ITB) is a lateral thickening of the 
fascia latae of the thigh. The ITB occurs proximally at 
the level of the greater trochanter, as the fascial junction 
of the tensor fascia latae, the gluteus maximus and 
gluteus medius muscles. It progresses distally, attaches 
to the supracondylar tubercle of the femoral condyle 
and distal to the knee joint, to the Gerdy tubercle on the 
anterolateral aspect of the proximal tibia (1). When the 
knee is in full extension and flexed 20° to 30°, the ITB 
lies anterior to the lateral femoral epicondyle and acts as 
an active knee extensor. At 20° to 30° flexion, the ITB 
takes a posterior position relative to the lateral femoral 
epicondyle and becomes an active knee flexor (2).

Friction syndrome occurs as a result of the compression 
and scouring of different tendon groups between bone 
and other tendon groups. It is often associated with 
overuse (3). Iliotibial band friction syndrome (ITBFS) 
is one of the rare causes of lateral knee pain. Pain is 

caused by inflammation of the distal portion of the ITB. 
This syndrome is seen especially in cyclists and runners 
due to overuse (4). Although the etiology of ITBFS is 
still unknown, some anatomical variations (limb length 
difference, genu varum, lower extremity malalignment) 
excessive pronation, hip adduction weakness, and 
myofascial restraint was blamed (5). The most accepted 
cause of ITBFS is, of ITB friction at the level of the 
lateral femoral epicondyle, it is the compression of the 
surrounding fat and connective tissue and accordingly 
the chronic inflammation of ITB (6).

The diagnosis of ITFBS is usually made by physical 
examination. Typical complaints of the patients are 
tenderness 1-2 cm above the lateral knee joint and pain 
that increases with movement in the lateral knee (7). MRI 
is used to rule out different possible causes and to make 
a definitive diagnosis. MRI findings are abnormal signal 
in the adipose tissue between ITB and lateral epicondyle, 
increased signal in ITB on T2-weighted images, and 
thickening of ITB (8).
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In the studies carried out so far, the thickness of the most 
hypertrophic part of the ITB has been measured. There 
is still no clear study on the normal values   of ITB. The 
aim of this study is to measure the volume of the part 
of the ITB distal to the lateral femoral epicondyle and 
its thickness at the level of the lateral femoral condyle, 
where it is most compressed, using 3T MRI, and evaluate 
it according to age and gender in the normal population.

MATERIAL AND METHOD
The study was carried out with the permission of Muğla 
Sıtkı Koçman University Noninvasive Clinical Resarches 
Ethics Committee (Date: 06.05.2021, Decision No:178). 
All procedures were carried out in accordance with the 
ethical rules and the principles of the Declaration of 
Helsinki.

This retrospective study was performed in Radiology 
department. Individuals with any disease (trauma, 
previous knee surgery, meniscal tear, cruciate ligament 
tear, collateral ligament tear, those with neurological 
disease etc.) were excluded from the study. Patient files 
and imaging findings formed the basis of the study. 
Generally, patients with nonspecific knee pain were 
present. Patients with nonspecific symptoms and without 
pathology who underwent MRI were included in the 
study. These patients were not diagnosed with any disease 
during file scans. In the current study, 150 patients who 
had knee MRIs were retrospectively evaluated. Patients 
who had knee MRIs in the first 6 months of 2021 were 
included in the study. Those with poor image quality 
were excluded from the study.

75 males and 75 females were included in the study. 
They were divided into groups according to their age and 
gender: group 1: 18–30 years old; group 2: 31–40 years 
old; group 3: 41–50 years old; group 4: 51–60 years old; 
group 5: > 60 years old; group A consisting of 75 men; 
group B consisting of 75 women. This study was carried 
out according to the bases of the Declaration of Helsinki. 
ITBT and ITBV measurements were performed on axial 
T2-weighted knee MR images. MR images were obtained 
with a 3 T scanner (Siemens Skyra, Berlin, Germany). 
Images were obtained with a protocol of 256 × 320 
matrix and a 17-cm field of view, repetition time=4200 
ms (TR 4200 ms), echo time=43 ms (TE 43 ms), number 
of excitations=2 (NEX2) and a 2-mm slice thickness. 

Volumetric measurement of ITBV was made using 3D 
Slicer software (3D Slicer software ver. 10.4.2, http://www. 
slicer.org). The Slicer volumetric measurement program 
is a free open-source software package developed by 
Harvard University and approved for medical research. 
Region of interest (ROI) was adjusted to not exceed 
the anatomical contours of the band. After dividing the 
iliotibial band into sections with appropriate threshold 

values in the axial image, separate MRI numbers were 
assigned to each image with the slicer software. After 
each slice containing the relevant iliotibial band sections 
was revealed and volume calculation was made. Intra-
observer variability was set at less than 5% (Figure 1, 2).

Figure 1. The software calculated ITBV from the proximal point of 
the tendon, where the lateral condyle makes an angle with the distal 
metaphysis, to the insertion point. 

Figure 2. Demonstration of 3D Slicer software a. The software 
automatically detects tissues in the selected density range, including 
tendon (marked green). b. Then only the tendon is selected and the 
tissues outside the tendon are deleted (green part is ITB) so that only 
ITB can be measured.
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There is no statistical difference between age groups. But 
ITB is thickest between the ages of 31-40. After the age 
of 40, the numerical values of ITBV and ITBT decrease. 
ITB's ageing process is similar to other tendons and 
muscles (9).

Ucpinar et al. (10) found ITB thickness of 2.07+-0.51 
in the asymptomatic control group in their study. This 
study differs from our study in two aspects. First, this is 
not a volume study. Secondly, the results obtained are 
different from each other. The reason for this difference 
is that Ucpinar et al. made measurements while the knee 
was flexed at 30 degrees. In our study, we performed our 
measurements while the knee was in full extension in 
accordance with routine knee MRI protocols. In their 
study, they also found an average of 2.78± 0.51 ITB 
thickness in the patient group with friction. 

Park et al. (11) average ITBT they measured 1.9±0.4 
mm in the normal group and 2.6±0.5 mm in the ITBFS 
group. They also measured the ITB area in their study 
and found the mean ITB area was 25.2±6.6 mm2 in 
the normal group and 38.8±9.1 mm2 in the group with 
ITBFS. They showed that patients in the ITBFS group had 
significantly higher ITBCSA and ITBT than those in the 
normal group. The results of this study are approximately 
similar to ours. The slight difference between the two 
studies may be due to the smaller number of patients in 
their study than ours.

Ekman et al. (12) measured the iliotibial band thickness 
as 5.49±2.12 mm in the patient group and 2.52±1.56 mm 
in the control group and showed that the difference was 
statistically significant. There are differences between 
the results obtained in our study and the results of this 
study. Different results between the two studies may be 
due to two reasons. First, in the study by Ekman et al., 
the number of patients in the control group was quite low 
(only 10 patients, 5 females and 5 males). The second is 
that 8 of these 10 patients have regular athletic activity. 
Considering the past studies, it is seen that the numerical 
values   are different from each other. This is due to 
racial differences as well as differences in measurement 
methods. As far as we know, there is no standard 
technique for iliotibial band measurement. There is a 
requirement for standardization in this regard.

ITFBS is one of the important causes of lateral knee 
pain, which is common in athletes, especially runners. 
The incidence in athletes is between 1.6% and 12% (13). 
Although the etiology of ITFBS is still unclear, one of 
the most accepted theories argues that repetitive friction 
of the ITB and lateral epicondyle during flexion and 
extension of the knee joint causes inflammation of the 
contact area of   the ITB. ITB secondary to inflammation 
becomes edematous and increases in thickness (14). In 

Statistical Analysis
Statistical evaluation was performed using IBM SPSS 
version 20.0 software (IBM Corp, Armonk, NY, USA). 
The presence of a normal distribution was checked 
with the Kolmogorov-Smirnov test. Descriptive data 
are shown as the mean± standard deviation. The 
independent samples t-test was used to evaluate the 
significant differences between sexes. One-way ANOVA 
was used to evaluate the significant differences among 
age groups. Multiple comparisons were made with the 
Tukey test. A p value less than 0.05 was accepted as 
statistically significant.

RESULTS
A total of 150 patients (75 males, 75 females) were 
included in the study. The interobserver variability 
was determined at less than 5% for ITBT and ITBV. 
The mean age was 42,2±29,6 (range 18-60) years. The 
mean ITBT was 1,76±0,22 mm. The mean ITBV was 
20,24±1,44 mm3 in all patients. There was statistically 
significant difference in mean iliotibial band thickness 
and volume between sexes (p=0.001; p=0.001). There 
were no statistically significant differences in mean 
iliotibial band thickness and volume values between the 
groups in the one-way ANOVA test (p >0.05). 

Table 1. The distribution of age, mean iliotibial band thickness and 
volume in according to gender

Males (n=75) Females (n=75) P value
Age (years) 39.71±12.7 41.4±11.7 0.371
ITBV (mm3) 21.55±2.08 18.82±1.80 0.001
ITBT (mm) 1.84±0.21 1.70±0.20 0.001

Table 2. The distribution of mean iliotibial band thickness and 
volume in according to age groups

18-30 
(n=26)

31-40 
(n=34)

41-50 
(n=44)

51-60 
(n=46)

Age (years) 23.33±3.77 36.00±2.47 45.50±2.82 55.07±3.18
ITBV (mm3) 19.99±2.50 20.40±2.49 20.31±2.31 19.58±2.12
ITBT (mm) 1.78±0.23 1.78±0.20 1.77±0.24 1.73±0.21

DISCUSSION
There was statistically significant difference in mean 
iliotibial band thickness and volume between genders. 
ITBV and ITBT of males were statistically significant 
than females. There were no statistically significant 
differences in mean iliotibial band thickness and volume 
values between the groups in the one-way ANOVA test 
(p >0.05). As a measurement, volume and thickness 
can be alternatives to each other. Instead of manual 
measurement, automatic measurement parameters can 
be used as in our study. 
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our study, we evaluated ITB thickness and volume based 
on images of patients who did not do any sports, who 
underwent MRI for nonspecific knee pain and were 
reported as normal.

Different modalities (US, MRI, stress radiography, 
computed tomography) can be used in the diagnosis 
of ITFBS. In cases where ITBFS is considered, MRI 
is generally used as a diagnostic tool. ITBFS can be 
diagnosed by the appearance of a high-intensity signal 
on the T2-weighted image seen at the lateral epicondyle 
level of the ITB and marked thickening of the distal ITB 
(15). Ultrasonography can also be used as a diagnostic 
tool; it shows increased echogenicity in favor of edema 
at the level of the lateral epicondyle and thickening 
of ITB. Gyran et al. found a normal ITB thickness of 
approximately 1.1±0.2 mm in healthy volunteers in their 
sonographic study (16).

This study has some limitations. Our study is retrospective 
All the patient's information, physical examination 
findings and curriculum vitae were obtained through the 
hospital system. Another there was no equal number of 
patients in the distribution among age groups. 

CONCLUSION
Radiological studies on iliotibial band thickness and 
band area in healthy individuals are new in the literature. 
This study is the first radiological study in which the 
volume of the iliotibial band was measured in healthy 
individuals and was performed on a 3 tesla MR device. 
Also, it is the first study that is used artificial intelligence 
for iliotibial band evaluation and the technic is effective 
and more rapid according to our experience. ITBV and 
ITBT are statistically significantly higher in males than 
females. Most thick ITB was detected between the ages 
of 31-40. The values of our study, especially ITBT, differ 
from previous studies and the values are altered in a wide 
range. Therefore, standardization in the calculation is 
necessary. This topic is open to future research..
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