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Abstract

Objective To delineate the spectrum of knee injuries associat-
ed with sprains and tears of the distal iliotibial band (ITB).
Materials and methods A retrospective review of 200 random
MRI scans undertaken for acute knee trauma was performed.
Scans were excluded if there was a history of injury over
4 weeks from the time of the scan, septic arthritis, inflamma-
tory arthropathy, previous knee surgery, or significant artefact.
In each scan, the ITB was scored as normal, minor sprain
(grade 1), severe sprain (grade 2), and torn (grade 3). The
menisci, ligaments, and tendons of each knee were also
assessed.

Results The mean age was 27.4 years (range, 9-69 years) and
71.5 % (n=143) of the patients were male. The ITB was
injured in 115 cases (57.5 %). The next most common soft
tissue structure injured was the anterior cruciate ligament
(ACL) in 53.5 % of cases (n=107). Grade 1 ITB injury was
seen in 90 of these 115 cases (45 %), grade 2 injury in 20
cases, and grade 3 injury in only five cases. There is a
significant association between ITB injury and ACL rupture
(»<0.05), as well as acute patellar dislocation (p<0.05). There
were ten cases of significant posterolateral corner injury, and
all were associated with ITB injury, including four ITB tears.
Only two cases of isolated ITB injury were seen (1 %).
Conclusions 1TB injury is common in acute knee trauma and
is associated with significant internal derangement of the
knee, especially cruciate ligament rupture, posterolateral cor-
ner injury, and patellar dislocation.
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Introduction

Complex knee injuries are frequently seen in clinical prac-
tice [1] and MRI is the gold standard for non-invasive
assessment of the knee [2]. A recent epidemiological study
in the United States showed an incidence of 2.29 knee
injuries per 1,000 individuals [3]. The anatomy and biome-
chanics of the knee are complex [4]. Certain traumatic forces
are associated with particular patterns of injury. For instance,
flexion valgus with hyperextension is typically associated
with anterior cruciate ligament (ACL), medial collateral
ligament (MCL), and meniscal injury as well as bone bruis-
ing in the lateral femoral condyle [5]. Undiagnosed knee
injuries can be debilitating. Prompt and accurate diagnosis is
critical.

The anatomy of the lateral and posterolateral aspects of the
knee are complex and there is marked variability in the no-
menclature used to describe their component structures [6].
There is an increasing radiological awareness of the impor-
tance of recognizing posterolateral corner injury in acute knee
trauma in preventing long-term instability and early osteoar-
thritis [7]. However, little is documented on abnormalities of
the iliotibial band (ITB) as a discrete entity in knee trauma
MRI. The iliotibial band or tract is part of the lateral soft tissue
structures of the knee joint. The soft tissues of the lateral knee
can be considered to form three layers, with the ITB along
with the biceps femoris tendon forming the superficial layer,
the patellar retinaculum forming the intermediate layer, and
the lateral collateral ligament and joint capsule the deep layer
[8]. The ITB is a distal continuation of the deep fascia of the
thigh (fascia lata), receiving insertions from the gluteus
maximus and tensor fascia lata (TFL) muscles, passing over
the anterolateral aspect of the thigh and inserting onto Gerdy’s
tubercle onto the anterolateral aspect of the proximal tibia
(Fig. 1) [9]. The ITB contributes to lateral stability at the knee
joint [10].
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Fig. 1 The normal ITB. Axial
T1-weighted MR image of the left
upper thigh (a) and coronal PDFS
MR image of the left knee (b).
The ITB (black arrow) is attached
to the TFL muscle anteriorly and
gluteus maximus (GM)
posteriorly. In the knee,

the ITB (white arrow) inserts
onto Gerdy’s tubercle (asterisk)
on the anterolateral tibia

Isolated ITB abnormalities include ITB friction syndrome
[11] and external snapping hip [12], which are not associated
with acute injury. However, there is limited information re-
garding injury of the ITB in acute knee trauma as a discrete
structure. The authors performed a systematic retrospective
analysis of MRI scans performed after acute knee trauma in
order to establish the spectrum of injuries associated with ITB
sprains and tears. Given the anterolateral location of the ITB in
the knee, we hypothesize that there is an association between
ITB injury and posterolateral corner (PLC) and cruciate liga-
ment disruption.

Methods

This was a retrospective observational cross-sectional study.
A search was performed on all knee MRI scans in our
institution for acute knee trauma between August 2011 and
August 2013 using our departmental radiology information
database (RIS). Scans were randomly selected from the
search results and an initial review was performed. Patients
with a clinical history of acute knee trauma within 4 weeks of
the scan date were included in the study. Scans were excluded
when there was a previous history of knee surgery, septic
arthritis, inflammatory arthropathy, or significant motion ar-
tefact. Basic demographic data on each patient were obtained.
A total of 200 eligible scans were submitted for further
analysis.

The scans were analyzed by consensus by two musculo-
skeletal radiologists of 8 (RM) and 2 (PY) years of experience,
respectively. Scans were performed on either a 1.5-Tesla
(Signa HDxt 1.5 T, GE Healthcare) or 3-Tesla (Discovery
MR750w 3.0 T, GE Healthcare) whole-body scanner with
dedicated circumferential knee coils. Our departmental knee
MRI protocol consists of coronal, sagittal, and axial FSPD
sequences, with a T2* sagittal sequence in patients under
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35 years of age, and a T1 sagittal sequence in patients over
35 years of age.

In each scan, the ITB was scored as normal (grade 0;
Fig. 3a), minor sprain (grade 1), severe sprain (grade 2) and
torn (grade 3). Table 1 and Figs. 2 and 3 describe and illustrate
the definitions for each grade in more detail. Following this
assessment of the ITB, a systematic review of the medial
(medial collateral ligament, posteromedial corner) and lateral
soft tissue structures (lateral collateral ligament, biceps
femoris tendon, popliteus tendon, popliteofibular ligament),
anterior cruciate ligament, posterior cruciate ligament, medial
and lateral meniscus was performed, with each structure grad-
ed as 0 (intact) or 1 (torn). No distinction was made between
partial/low-grade and complete/high-grade injury. In addition,
other notable findings such as bone bruising, fracture, and
extensor mechanism abnormalities were specified.

Fisher’s exact tests were performed to establish if there was
a significant association between ITB injury and ACL injury
(»<0.05). The posterolateral corner was considered signifi-
cantly injured if two or more of the following structures were
torn: popliteus tendon, popliteofibular ligament, LCL, and
biceps femoris tendon [13].

Results

A total of 200 knees fulfilled the inclusion criteria of acute
knee trauma less than 4 weeks prior to the scan and were
analyzed in this study. The mean age was 27.4 years (range,
9-69 years) and 143 patients were male and 57 were female.

The proportions of internal knee injuries are now described
and summarized in Table 2. The most common single patho-
logical finding in our traumatic knee injury series was bone
edema, seen in 154 of our 200 patients (77 %), and this was
the solitary finding in seven cases (3.5 %). Excluding the ITB,
the most frequent soft tissue injuries were ACL rupture (107),
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Table 1 A description of the findings on MRI used to grade iliotibial
band injury

ITB grade MRI findings
0 Thin, intact, low-signal ITB without adjacent edema
1 Edema on the superficial and deep sides of the ITB
Thin, intact ITB
2 Edema on the superficial and deep sides of the ITB
Intact, but with focal or diffuse ITB thickening
3 Torn, discontinuous ITB or avulsion fracture from the

tibia with intact ITB

MCL rupture (95), and meniscal tears (50 involving the me-
dial meniscus and 37 the lateral meniscus). The combination
of ACL and MCL tear was seen in 66 cases: in 35 of these
cases there was also a tear of one or both of the menisci.
Transient lateral patellar dislocation was the primary mecha-
nism of injury in 31 cases (15.5 %). The PCL was torn in 16
cases (8 %) and there was a significant posterolateral corner
injury in ten cases (5 %). In 13 cases (6.5 %), no traumatic
injury was identified.

The ITB was injured in 115 cases (57.5 %) and normal in
85 cases (42.5 %). ITB injury was defined as either a sprained
(grades 1 and 2) or torn ITB (grade 3). Grade 1 injury was seen

in 90 cases (45 %), grade 2 injury in 20 (10 %), and grade 3
injury in only 5 (2.5 %).

The findings in the 115 cases of ITB injury were as follows.
In 65 %, there was an ACL tear (75/115) and in 20 % transient
patellar dislocation (23/115). There was one case of combined
ACL tear and patellar dislocation, so 84 % of cases with ITB
sprain showed either ACL tear or transient patellar disloca-
tion. Conversely, where there was an ACL tear, the ITB was
injured in 75/107 (70 %) and where there was patellar dislo-
cation the ITB was injured in 23/31 (74 %). All of the ten
cases with significant posterolateral corner injury had coexis-
tent cruciate ligament injury (both ligaments torn in five cases,
the ACL in four, and the PCL in one) and all were associated
with ITB injury including four cases of complete ITB rupture.

The LCL was torn in ten cases. In nine of these cases, there
was also significant posterolateral corner injury. In all of these
cases, one or both cruciate ligaments were torn and ITB injury
consistently demonstrated (grade 1/2 in six cases and grade 3
in four cases). The biceps femoris was torn in only four cases,
all of which were in the context of significant posterolateral
corner injury. Again, ITB injury was seen in all four cases
(grade 1/2 in two cases and grade 3 in two cases).

There were only 14 (12 %) cases where there was ITB
sprain without cruciate ligament tear, patellar dislocation, or
posterolateral corner injury, and in only two (2 %) cases was
ITB sprain an isolated finding. In only three of 17 cases where

Fig. 2 Coronal and axial FSPD images in three separate MR studies of the ITB (arrows) showing a normal ITB (a), a sprain of the ITB (b), and a torn
ITB (c¢). Note the complete ACL rupture in b and posterolateral corner disruption in ¢ (asterisks)
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Fig. 3 Distinguishing between

a grade 1 and grade 2 ITB injury.
Note the poorly defined ITB
fibers (black arrow) and copious
edema in a grade 2 injury (a)
compared to a grade 1 (b) where
there is subtle edema around an
intact ITB (white arrow)

the MCL was the only ligamentous structure injured was an
ITB injury apparent (17 %).

An ITB tear (grade 3 injury) was seen in only 2.5 % of
cases in our series of 200 knee trauma MRI scans. Of these
five cases of ITB tear, in four there were injuries to both
cruciate and collateral ligaments as well as significant PLC
injuries. In the other case, the only other finding was a com-
plete ACL tear.

A Fisher’s exact test was performed (Tables 3 and 4)
and there was a significant relationship between ITB injury
and ACL rupture (p=0.0002). There was also a significant

Table 2 The knee injuries observed in the 200 acute trauma MRI scans.
The ACL was the most commonly injured soft tissue structure in the knee

Findings Number of cases

ACL tear (excluding PCL tear and patellar dislocation) 97

Patellar dislocation 31
MCL tears (without ACL/PCL tears) 25
Normal 13
Meniscal tear only 10
ACL and PCL tears 9

PCL tear (excluding co-existing ACL tear) 7
Bone bruising only 7
ACL and patellar dislocation 1

relationship between ITB injury and patellar dislocation
(p=0.0485).

Discussion

The ITB is a large, flat, fibrous band that runs over the lateral
aspect of the hip, thigh, and knee, connecting the ilium with
the proximal tibia (Fig. 1). Its attachment to the Gerdy tubercle
[14] on the anterolateral tibia is well recognized, although the
anatomy is more complex than is often appreciated, with
multiple attachments to the linea aspera, lateral epicondyle,
patellar retinaculum, and joint capsule [15]. The ITB stabilizes
the anterolateral knee, resisting varus stress and rotation [14].
Compared to the menisci, cruciate, and collateral ligaments, it
is infrequently mentioned in the context of acute knee trauma.
Nevertheless, an ITB avulsion fracture from its attachment to
the Gerdy tubercle is occasionally seen in conjunction with

Table 3 A contingency table demonstrating the number of ITB injuries
in patients with and without ACL tears in our study group

ACL normal ACL rupture Total
ITB normal 53 (26.5 %) 32 (16 %) 85 (42.5 %)
ITB abnormal 40 (20 %) 75 (37.5 %) 115 (57.5 %)
Total 93 (46.5 %) 107 (53.5 %) 200
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Table 4 A contingency table demonstrating the number of ITB injuries
in patients with and without transient patellar dislocations in our study

group

No patellar Patellar Total
dislocation dislocation
ITB normal 77 (38.5 %) 8 (4 %) 85 (42.5 %)
ITB abnormal 92 (46 %) 23 (11.5 %) 115 (57.5 %)
Total 169 (84.5 %) 31 (15.5 %) 200

lateral ligamentous injuries [16]. The ITB is now believed to
play a role in the pathophysiology of the Segond fracture of
the lateral tibial condyle together with the lateral capsule
(meniscotibial ligament) [17]. Some clinical studies have in-
dicated a synergistic interaction between ITB disruption and
ACL tears in anterolateral rotational instability [18].
However, the concept of discrete ITB injury on MRI, in
particular a “sprain”, defined by adjacent edema with struc-
tural integrity on MRI, has not been widely addressed, nor the
possible associations with other knee injuries. With its lack of
ionizing radiation and excellent multiplanar soft tissue reso-
lution, MRI is well established as the first-line technique for
evaluating traumatic internal derangement of the knee [19].
We therefore analyzed high-quality MR studies from a data-
base of acute knee trauma cases, with particular reference to
the status of the ITB. We demonstrated that ITB injury is
relatively common in knee trauma. A significant association
between ITB injury and ACL tears on MRI, as well as ITB
injury and transient lateral patellar dislocation, was found
(Fig. 4), with 84 % of patients with an ITB injury showing
either of these two acute injuries. There would also appear to
be an association with significant posterolateral corner injury,
with ITB injury a consistent finding in all ten cases in our
study. Isolated ITB injury and ITB tears were extremely
uncommon. Tears were usually seen in the context of multi-
ligament, high-energy trauma, involving all the cruciate and

collateral ligaments in four out of five cases (Fig. 5). It is
therefore reasonable to conclude that ITB injury predicts
significant internal derangement after trauma. The epidemiol-
ogy of our knee trauma cases is similar to other published
studies, reflecting the prevalence of common injury mecha-
nisms and resultant patterns of internal derangement [5].

Our study has a number of limitations. The diagnosis of
ITB injury is presumptive and purely based upon radiological
findings, without clinicopathological correlation. In particular,
the peritendinous edema seen in grade 1 injuries may or may
not reflect ITB injury and could reflect injury to adjacent
structures. The first structure analyzed in our systematic re-
view of each scan was the ITB, which does not reflect the
typical approach to analysis of a knee MRI study, where the
menisci and cruciates are often initially scrutinized [20]. Both
this and the retrospective nature of the study introduce ob-
server bias. We have limited information regarding the mech-
anism of injury in each patient and there is variability of the
duration of time of between the injury and scan, although to
minimize this confounding variable, only scans where the
injury occurred less than 4 weeks before were included. It is
possible that athletic patients who sustain knee injuries are at
increased risk of ITB friction syndrome and that some cases of
apparent I'TB sprain actually represent ITB friction syndrome,
although our criteria for sprain was signal abnormalities both
superficial and deep to the ITB, whereas edema is usually seen
only deep to the ITB in friction syndrome.

To summarize, ITB injuries in acute knee trauma are com-
mon but rare in isolation. This correlates with the paucity of
descriptions of acute ITB injury in the literature. Pure varus
stress is required for an isolated ITB disruption and this is a
rare mechanism of injury, as varus stress usually combines
with flexion and internal rotation at the knee joint [5]. The
clinical significance of ITB injury is unclear, especially in the
presence of more established stabilizing and supportive struc-
tures such as cruciate ligaments, menisci, and posterolateral
corner. The underlying mechanisms of injury are also unclear.

Fig. 4 The appearance of the ITB after a transient patellar dislocation. Note the sprain of the ITB (white arrow, Figs. 5a and b). There is bone bruising in
the lateral femoral condyle, medial patella, and disruption of the medial patellar retinaculum (black arrow, Fig. 5b)
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Fig. 5 An extensive
multiligamentous knee injury
involving both cruciate and
collateral ligament complexes,

as well as the posterolateral
corner. Note the “arcuate” fracture
of the fibular head (white arrow)
and the torn ITB (black arrows)

In patellar dislocation, direct impact and contusion from ab-
normal lateral motion of patella would seem a reasonable
explanation. Nevertheless, our study demonstrates that in
acute knee trauma imaging, injury to the ITB is usually an
indicator of significant internal derangement, with a strong
association with ACL rupture, significant posterolateral cor-
ner injury, and acute patellar dislocation. It would seem rea-
sonable to conclude that the ITB acts synergistically with the
ACL and lateral/posterolateral ligamentous structures in knee
stability. A routine review of the ITB as a discrete entity may
be a useful approach in acute knee imaging.
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