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Abstract

Purpose Few studies have used MRI to identify the ALL.
As it was shown that it is not possible to precisely char-
acterize this ligament in all examination, it is important
to identify concomitant lesions that can help in diagnos-
ing ALL abnormalities. It is important to characterise this
injury due to its association with anterolateral knee insta-
bility. Thus, the present study was performed to determine
the frequency of ALL injuries in patients with acute ACL
rupture and to analyse its associated knee lesions.

Methods Patients with acute ACL injuries were evaluated
by MRI. Among this population, the ALL was classified as
non-visualised, injured or normal. The possible abnormali-
ties of the meniscus, collateral ligaments, popliteus tendon,
posterior cruciate ligament, Iliotibial band (ITB), anterolat-
eral capsule and osseus injuries were evaluated. The asso-
ciation of an ALL injury with these other knee structures as
well as sex and age was calculated.

Results Among the 228 knees evaluated, the ALL could
not be entirely identified in 61 (26.7%). Of the remaining
167, 66 (39.5%) presented an ALL abnormality and only
four (6.1%) were Segond fractures. ALL abnormalities
were associated with lesions of the lateral collateral liga-
ment, medial collateral ligament, popliteus tendon, ITB,
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anterolateral capsule and osseous contusions of the femoral
condyle and tibial plateau. No correlation was found with
medial meniscus, lateral meniscus and posterior cruciate
ligament injuries. There was no association between ALL
injuries and gender, and older patients were more likely to
present an ALL injury.

Conclusion ALL injuries are present in approximately
40% of ACL injuries, and a minority of these are Segond
fractures. These injuries are associated with peripheral liga-
ment injuries, anterolateral structures lesions and bone con-
tusions, but there is no association with meniscal injuries.
Surgeons must be aware of these associations to consider
an ALL lesion even if it is not completely clear in imaging
evaluation, especially if a high degree of anterolateral insta-
bility is present on physical examination.

Level of evidence 1II.

Keywords Anterolateral ligament - MRI - Anterior
cruciate ligament - Diagnosis - Collateral ligaments -
Meniscus - Osseous contusions - Anterolateral capsule -
Iliotibial band

Abbreviations

ACL  Anterior cruciate ligament
ALL  Anterolateral ligament
MCL Medial collateral ligament
LCL Lateral collateral ligament
PCL  Posterior cruciate ligament

PT Popliteus tendo
MRI  Magnetic resonance imaging
ITB  Iliotibial band
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Introduction

Anterolateral knee structures have their importance better
recognised recently due to anatomical studies of the “newly
discovered” anterolateral ligament (ALL) [1-6]. Damage to
the ALL may be responsible for cases of isolated anterior
cruciate ligament (ACL) injury that do not progress satis-
factorily after isolated intra-articular reconstruction [7—11].

Following these anatomical studies, several researchers
have tried to characterise the ALL using magnetic reso-
nance imaging (MRI) in an attempt to establish protocols
for diagnosing ALL injuries [1, 12—16]. Despite the pres-
ence of various structures in the anterolateral knee region,
correlational studies of the anatomy with MRI have shown
that it is possible to characterise the ALL [1, 17], but
researchers have had difficulties in characterising the ALL
along its entire length. Studies attempting to characterise
ALL injuries in acute ACL injuries are scarce, characterisa-
tion is difficult and non-visualisation indices range between
13 and 24%. Therefore, the epidemiology of these injuries
needs to be further clarified [18-21].

Due to the difficulty in characterising the ALL using
MRI [18-21], the inability to identify the ALL completely
using arthroscopy due to its extra-articular location [2, 3,
22], the variation in dissection methods and cadaver prepa-
ration, the inconsistent terminology, the lack of agreement
as to the precise anatomic location of the ALL [1-3, 5, 6,
15, 22-29] and the lack of a defined correlation between
physical examination tests and ALL damage (although
there appears to be an association with the pivot shift test
according to Song et al. [30]), other tools need to be devel-
oped to aid in correctly diagnosing ALL injury. For ACL
injuries, when there is diagnostic uncertainty on MRI, indi-
rect signs of injury may be used [31]. In addition to indirect
signs, associated injuries such as the Segond avulsion frac-
tures can be important diagnostic tools [31].

The aim of this study was therefore to evaluate the fre-
quency of ALL abnormalities in acute ACL injuries and to
characterise other possible intra- and extra-articular knee
injuries that occur in association with ALL injuries. As a
secondary objective, we will evaluate whether there is a
relationship between ALL abnormalities and complete and
partial ACL injuries. It was hypothesised that a significant

Table 1 Parameters used in the MRI sequences

amount of ALL abnormalities would be found and these
would be associated with lateral meniscus and lateral col-
lateral ligament injuries. The diagnostic of sentinel injuries
for an ALL injury is new and can make surgeons aware of
an ALL lesion even if it is not completely clear in imaging
evaluation.

Materials and methods

All knee MRI examinations performed at our institution
for a period of 12 months, from January 1 to December 31,
2015, with acute ACL injury being prospectively evaluated.
The MRI exams were enrolled prospectively as well as the
data gathering and then they were evaluated retrospectively.

Patients with signs of acute injury to at least one of
the ACL bands on MRI evaluation and whose history of
trauma was less than 3 weeks prior to the examination were
included. The age range for inclusion was 15-60 years old.
Patients with previous knee surgery, known previous knee
injuries, previous infection of the knee or with any artefact
on the images, mainly related to patient movements during
the exam, that could compromise evaluation of the desired
structures, were excluded.

The MRI examinations were performed on 1.5 T (Aera,
Siemens Medical Solutions, Erlangen, Germany; Espree,
Siemens Medical Solutions, Erlangen, Germany; Avanto,
Siemens Medical Solutions, Erlangen, Germany; GE
Optima 450 W, GE Healthcare, Milwaukee, United States)
and 3.0 T (Achieva, Philips Medical Systems, Best, the
Netherlands; Skyra, Siemens Medical Solutions, Erlangen,
Germany; GE HDX, GE Healthcare, Milwaukee, United
States) devices. The MR imaging protocol of our institution
is described in Table 1.

The MRI studies were evaluated by two radiologists
with training and experience in musculoskeletal disorders
and specific training in the evaluation of the ALL, which
included participation in anatomical dissections and MRI
studies with emphasis on viewing of the anterolateral knee
structures. Each evaluator reviewed the exams twice with
3040 days between the evaluations. The more experi-
enced radiologist was considered the main evaluator and
the less experienced served to determine the interobserver

Sagittal PD Sagittal T2 FATSAT Coronal T2 FATSAT Coronal T1 Axial T2 FATSAT
Field of view (FOV) 150-160 150-160 150-160 150-160 150-160
Repetition time (TR) 2150-2900 2900-5900 2200-3000 340-740 29004300
Echo time (TE) 3040 40-50 40-50 9-12 3845
Thickness 3.0-3.5 3.0-3.5 3.0-35 3.0-3.5 3.0-35
Spacing 0.3-0.4 0.3-0.4 0.3-0.4 0.3-0.4 0.3-0.5
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correlation for the data obtained. The evaluators did not
have any data about physical examination findings at the
time of the MRI review.

The following were considered ALL abnormalities: any
obvious discontinuity in the ALL fibres and irregular con-
tours associated with periligamentous oedema or proximal
or distal detachment, with or without associated bone frag-
ments, so that ALL was classified as normal or abnormal
dichotomously. The ALL was defined with origin from the
lateral epicondyle to posterior and proximal to it as was
described in a specific study about the ALL femoral origin
[22] and with insertion between Gerdy’s tubercle and the
fibular head [1-3, 5, 6, 25]. Abnormality parameters were
based on knowledge of imaging evaluations of other liga-
ments and on previous studies of this structure [18, 20, 21].

In addition to the ALL, the following were evaluated:
the presence of possible injuries to or abnormalities of the
medial and lateral menisci, the presence of bone contusions
in the lateral and medial tibial plateaus and femoral con-
dyles and the presence of abnormalities in the lateral col-
lateral ligament (LCL), medial collateral ligament (MCL),
PCL, popliteus muscle tendon (PT), anterolateral capsule
and ITB. Anterolateral capsule injuries were considered if
there was a presence of fluid or focal oedema in the antero-
lateral insertion of the joint capsule, and ITB abnormalities
were considered based on the definition by Mansour et al.
[32], defined as normal, minor sprain, severe sprain and
torn.

To verify the association of an ALL lesion with antero-
lateral rotatory instability, medical records of the patients
were evaluated and the degree of rotatory instability
through the pivot shift test was compared to the presence of
an ALL abnormality in the MRI exams.

The study was approved by the ethics committee of
the institution (CEPesq) and the protocol number for this
approval was 442.

Statistical analysis

The Kappa test with a 95% confidence interval was used to
evaluate the agreement between the two analyses of each
evaluator and between the two evaluators when evaluating
the description of the ALL abnormalities.

The chi-squared test, Fisher’s exact test and Student’s
t test were used to evaluate the association between ALL
injuries and other injuries found in the evaluated cases of
acute ACL injury, the association between ALL injuries
and the affected patient’s gender and age and the associa-
tion between ALL injuries and the degree of anterolateral
rotational instability. The association between complete
and partial ACL tears and ALL abnormalities was also
evaluated. For all variables, results with a p value of <0.05
were considered statistically significant.

@ Springer

Estimating the analysis of association frequencies, hav-
ing as a parameter of refusal of the null Hypothesis the
increase of the ALL injury frequency in the presence of
associated lesions, we estimated a total sample size of at
least 152 individuals would be necessary for this study. The
present sample calculation has parameters Risk a <5% for
Type I Error and Risk <20% for Type II Error.

Results

A total of 252 patients with acute ACL injuries were ini-
tially included in the study. Of these 252 patients, 24
presented exclusion criteria, leaving 228 for the final
evaluation (Fig. 1). The mean age of the patients was
34.1+2.5 years; 165 were male and 63 female.

After evaluating the MRI exams, it was not possible to
characterise the ALL adequately in 61 patients (26.7%).
Among the remaining 167 patients, 101 ALL were nor-
mal (Fig. 2) and 66 (39.5%) had abnormalities according
to the established criteria, divided into 30 (45.4%) cases of
proximal injuries, 30 (45.4%) cases of distal injuries and
6 (9.1%) cases of concomitant anomalies in the proximal
and distal portion of the ALL. Only four (6.1%) cases of
ALL injury had distal avulsion (Segond fracture) (Fig. 3).
Injuries to the other evaluated structures are described in
Table 2.

ALL injuries were associated with injuries to the LCL
(p=0.004), popliteus tendon (p=0.005), MCL (p=0.011)
(Fig. 4), anterolateral capsule (p =0.000034) and ITB, with

252 (100%)
Initial cases

|
I |

| 228 (90.5%) ’ ‘ 24 (9.5%) J

Included cases Excluded cases

{ 61 (26.7%) J 167 (73.3%) ’

Not visualized Visualized

[
[ I

‘ 101 (60.5%) ’ 66 (39.5%)

Normal ALL Abnormal ALL

4 (6.1%)
Segond fracture

Fig. 1 Graphic showing the studied data in relation to lesion location
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Fig. 2 Sagittal T2 FS-weighted
MRI image (a) showing com-
plete rupture of the anterior
cruciate ligament (white arrow),
with discontinuity and diffuse
oedema, and Coronal T2 FS-
weighted images showing injury
of the medial collateral ligament
(arrowheads) (b) and a normal
anterolateral ligament (arrow-
heads) (c¢)

Fig. 3 Sagittal T2 FS-weighted MRI image showing a complete rup-
ture of the proximal ACL (white arrow) (a) and Coronal T2 FS- (b)
and COR DP-weighted (c) MRI images showing a bone avulsion
from the external margin of the lateral tibial plateau (Segond fracture)
(arrow) and the anterolateral ligament attached to it (arrowheads).
The same patient antero-posterior knee radiograph shows the bone
fragment from the external margin of the lateral tibial plateau (d)

an increased correlation with the degree of the ITB abnor-
mality (no injury <low-grade injury <high-grade injury)
(»p=0.000021). No cases of complete ITB injury were
observed (Figs. 5, 6) (Table 3). There was also an increased
correlation with bone contusions in the tibial plateau and
femoral condyle related to ALL injury (without injury
<, femoral condyle only <, tibial plateau only <both)
(»p=0.008) (Fig. 7). There was no correlation between ALL

Table 2 Absolute number and percentage of associated knee injuries
in cases of acute ACL injury

Number of Percentage (%)

cases
Bone contusion 150 89.8
ITB injury 101 60.5
MCL injury 71 42.5
Medial meniscus injury 70 41.9
ALL injury 66 39.5
Anterolateral capsule injury 50 29.9
LCL injury 50 29.9
PT injury 35 20.9
Lateral meniscus injury 30 18
PCL injury 6 3.6

injuries and injuries to the medial meniscus (p=n.s.), lat-
eral meniscus (p=n.s.) or PCL (p=n.s.). Injury to the ALL
was not associated with gender (p=n.s.), but was associ-
ated with patient age, with older patients having a greater
tendency to present with ALL injury associated with ACL
injury (p=0.038). Partial ACL injuries were not associated
with ALL injury, but complete injuries were associated
(p=0.023).

The interobserver correlation according to the kappa test
was 0.724. The intraobserver correlations were 0.819 and
0.855 for the two evaluators. Both results were considered
satisfactory.

The medical records of 68 patients with a described
ALL injury on MRI were available for evaluation. Among
these patients, 34 presented a grade 1 pivot, 24 a grade 2
pivot and 10 a grade 3 pivot. ALL abnormalities were
present in 3 (8.8%) patients with grade 1 pivot, 12 (50%)
patients with grade 2 pivot and 8 (80%) patients with grade
3 pivot. A correlation between high-grade pivot shift and
an ALL MRI abnormality was found (p =0.000018).
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Fig. 4 Sagittal T2 FS-weighted MRI image showing a complete
rupture of the ACL (white arrow) (a). Coronal T2 FS-weighted
MRI image showing a complete rupture of the anterolateral liga-
ment (arrowheads) (b), mild strain of the lateral collateral ligament
(arrow) (c) and rupture of the medial collateral ligament (arrows) (d)

Fig. 5 Coronal T2 FS- (a) and Axial T2 FS- (b) weighted images
showing a low-grade iliotibial band injury, with subtle irregularity
and oedema within its fibres

Discussion

The main findings of this study were the approximately
40% prevalence of associated ALL injuries in acute ACL

@ Springer

Fig. 6 Coronal T2 FS- (a) and Axial T2 FS- (b) weighted images
showing a high-grade iliotibial band injury, with marked thinning,
irregularity and oedema

injury cases, the association of these injuries with the LCL,
MCL, popliteus tendon, anterolateral capsule and ITB
injuries and the lack of association with meniscal injuries,
including those of the lateral meniscus, which has a solid
connection with the ALL at its periphery [33]. In addition,
there was no association between ALL injuries and partial
ACL injuries, that is, where some of the ACL bands remain
intact [34], and the association with complete injuries may
suggest that the ALL is only injured in traumas of greater
magnitude or that its integrity is a protective factor against
complete ACL injuries.

Unlike the normal appearance of the ALL on MRI, few
studies have investigated the association of ALL injury in
cases of ACL injury, and the results have been controver-
sial [18-21]. Claes et al. [18] found ALL abnormalities
in almost 80% of cases, whereas in other studies, this fig-
ure did not exceed 50% [20, 21]. This discrepancy prob-
ably occurred because Claes et al. [18] did not distinguish
among acute, subacute and chronic ACL injuries. The
inclusion of all ACL injuries together may have increased
the percentage of ALL abnormalities, if we consider that
the lateral structures have an increased function in the
absence of the ACL and the ALL MRI signal could be
altered in these patients due to this overload [9, 35]. No
study focused on the potential healing of the ALL, but the
scar tissue of a healed ligament would not present a totally
normal MRI sign. The eventual healing potential of this
structure could also cause a false-positive evaluation of this
structure in a chronic ACL lesion scenario. In our study,
which only included cases of acute injury, we found simi-
lar results to those of Helito et al. [20] and Van Dyck et al.
[21], so we believe that the percentage of associated abnor-
malities should be approximately 40-50%.

Focusing on others anterolateral structures, in a study
evaluating abnormalities of the anterolateral capsule in
acute ACL injuries, Musahl et al. [36] found changes in
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Table 3 Relationship between ITB abnormalities and ALL injury in
acute ACL injury cases

ITB abnormality Total cases ALL abnormality

No Yes
No 66 51 (77.3%) 15 (22.7%)
Yes
Minor sprain 85 47 (55.3%) 38 (44.7%)
Severe sprain 16 3(18.8%) 13 (81.2%)
Torn 0 0 0

Fig. 7 Sagittal T2 FS-weighted MRI images showing discontinu-
ity and diffuse oedema of the proximal ACL (white arrow), suggest-
ing a complete rupture (a) and bone marrow oedema (*) represent-
ing contusions in the lateral femoral condyle and lateral tibial plateau
(b). Coronal T2 FS-weighted MRI images showing complete rupture
of the proximal ACL (arrow) and injury of the medial collateral
ligament (arrowheads) (c¢) and rupture of the anterolateral ligament
(arrow) (d)

51% of the patients, a higher percentage than we found in
this study for this structure (29.9%). Those authors did not
focus specifically on the ALL evaluation. Mansour et al.
[32] evaluated the ITB abnormalities in acute knee trauma
and found this structure was the most injured one, even
though most of the lesions were considered to be minor
sprain, probably without clinical significance. They also
found an association with ACL injury. These authors did
not focus on the ALL as well. Terry et al. [37] also found

the ITB was frequently injured in association with an ACL
injury. Some authors postulated that the capsulous-osseus
layer of the ITB described by Terry et al. [37] and the ALL
are generally the same structure dissected in different ways
[38]. As we found association between ALL, anterolateral
capsule and ITB injures in this study, it is probably true that
they work in a synergistic way to provide anterolateral knee
stability. Biomechanical studies are still controversial to
show what is the most important structure to resist against
anterolateral forces [39, 40]. Even with this high number
of detected lesions, evaluations of residual pivot shift after
ACL reconstruction using different techniques show that a
large proportion of these ALL and anterolateral structures
injuries might heal without affecting knee stability [8, 11,
41-44].

Regarding the location of ALL injuries, most stud-
ies found injuries in the distal portion of the ALL, but a
minority of these injuries were Segond fractures [18, 20,
21]. We believe that the location of the abnormality is sec-
ondary, may be associated with the trauma mechanism and
likely has no influence on the sufficiency of this structure.
A study of unconventional trauma mechanisms evaluating
knee lateral complex injuries found only proximal ALL
injuries, concomitant to injuries in the LCL origin [45].

In relation to associated injuries that could help identify
the ALL in cases of diagnostic doubt regarding ALL injury
due to non-visualisation or lack of experience on the part
of the orthopaedic surgeon or radiologist in the evaluation
of this structure, we found an association with peripheral
ligament injuries, anterolateral structures and bone contu-
sions, but we did not find any association with meniscal
injuries. Van Dyck et al. [21] conducted a similar study, but
with a smaller number of patients, and found an associa-
tion between ALL injuries with LCL and lateral meniscus
injuries and bone contusions. Those authors also found a
trend toward association with MCL injuries, which was
confirmed in this study. In addition to confirming the asso-
ciation with peripheral injuries, we also found an associa-
tion with popliteus tendon abnormalities, which were not
evaluated by Van Dyck et al. [21]. Regarding the bone con-
tusions typical of ACL injury, we found a growing asso-
ciation between this finding and ALL injury ; only 5.9% of
patients with ALL injuries showed no bone injuries, and
46.5% had bone contusions on both the femur and tibia,
denoting greater ACL injury trauma energy (Table 4). Song
et al. [46] also found an association between bone contu-
sion and ALL injury in patients with acute ACL injuries.

On the other hand, no association between ALL abnor-
malities and meniscal injuries was found. Because of the
close proximity of the ALL to the lateral meniscus, some
anatomical studies have suggested that there might be an
association between injuries to these structures [1-3, 33].
The only two studies that have attempted to demonstrate
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Table 4 Relationship between bone contusion and ALL injury in
acute ACL injury cases

Bone contusion Total cases ALL abnormality

No Yes
No 17 16 (94.1%) 1(5.9%)
Yes
Only condyle 6 5(83.3%) 1(16.7%)
Only plateau 30 19 (63.3%) 11 (36.7%)
Both 114 61 (53.5%) 53 (46.5%)

this association present conflicting results. Van Dyck et al.
[21] found an association between these injuries but Helito
et al. [20] did not. While one study only used MRI [20],
the other also used arthroscopy and identified some lateral
meniscal injuries that were not initially observed on the
MRI [21]. However, a minority of these injuries that had
not been identified initially had ALL abnormalities. Given
the statistical value found for this association in this study,
we do not believe that the identification of some occasional
MRI false negatives on arthroscopy would significantly
alter the values found. The non-association with lateral
meniscus injuries may suggest that when there is damage to
the ALL, this structure does not subject the lateral menis-
cus to excessive traction, possibly avoiding its injury. More
clinical and biomechanical studies should be conducted to
confirm this hypothesis.

According to the associated injury findings, it is pos-
sible to infer that ALL injuries occur in association with
acute ACL injuries in cases of higher energy injury. The
non-association between ALL injuries and partial ACL
injuries reinforces this hypothesis. The hypothesis that can
be inferred from this finding in relation to partial injuries is
that the ALL is only damaged when the ACL is completely
torn, which subjects the knee to greater rotational forces,
or that its integrity has a protective factor for ACL injury
and that the ACL is only fully damaged if its secondary
restrictors are affected. Engebretsen et al. [7] found that lat-
eral tenodesis reduces stress on a reconstructed ACL graft
by 43%. The integrity of the native anterolateral structures
could also act to reduce stress on the ACL.

Segond fractures were found only in a minority of ALL
injuries. The four cases found in this study correspond to
only 6.1% of the evaluated ALL injuries and only 2.6% of
all 228 ACL injury cases initially evaluated. Van Dyck et al.
[21] found a considerable number, 17%, of these injuries
in their sample; however, Sonnery-Cottet et al. [11] found
only 1.1% in a sample of 92 cases, and Flores et al. found
only 1.25% in a large sample [47]. A similar study found
only 3 Segond fractures among 101 cases studied [13]. We
therefore do not believe it is possible to only consider the
Segond fracture as an abnormality of the anterolateral knee
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complex. In a study of patients undergoing exploratory
surgery of the lateral compartment after acute ACL injury,
Ferretti et al. [48] found this type of injury in 10% of cases,
whereas another 80% of patients had other anterolateral
abnormalities. Previous studies have proposed the term
“Segond-like” to characterise anterolateral injuries where
there is no clear Segond fracture involved [20]. Despite
some controversy over which is the main anatomical
structure responsible for this fracture, recent studies have
found a correlation with the ALL, although there is not yet
a defined consensus in this regard [23, 25, 28, 49, 50]. In
biomechanical studies seeking to evaluate the strength and
resistance of the ALL, Kennedy et al. [5] and Helito et al.
[51] were able to reproduce Segond fracture cases, and
Kennedy et al. found these fractures to be a major mecha-
nism in ALL failure. The findings of these studies corrobo-
rate the hypothesis that ALL is the structure responsible for
Segond fractures.

The limitations of this study include the absence of a
specific protocol for ALL evaluation on MRI. Although
some studies have suggested that the use of proton density
sequences and the visualisation of lower lateral genicular
vessels [13] could assist in visualisation, evaluations to
date have been based on the radiologist’s and orthopaedist’s
experience and made empirically. This limitation is a con-
stant limitation in all studies evaluating the ALL with MRI
[1, 12-15, 18, 21, 24, 36, 45, 50, 52]. Another limitation
was the non-use of arthroscopic or open surgery to confirm
the MRI findings, what might have cause some false-pos-
itive and false-negative numbers, specially the correlation
of associated meniscal injuries, which could have affected
some of the numbers of injuries found, although MRI is
very accurate when identifying these injuries [53-55]. It
is also known that the detected MRI injuries not always
correspond to a clinical instability and some normal struc-
tures in MRI can be insufficient to provide knee stability.
We can also cite that the correlation between these injuries
and physical examination for anterolateral instability was
not provided for all patients and the degree of instability
found was only reported on the medical records, although
previous studies have correlated lateral insufficiency with
increased instability on the pivot shift test [9, 10, 30, 40,
56]. The use of 1.5 T instead of 3.0 T for all patients can
also be considered a limitation. The use of 3.0 T only could
lead to a different result, although Helito et al. [20] did not
find any difference in the capability to visualise the ALL
with 1.5 and 3.0 T in their study.

The most important clinical relevance of this study is the
characterisation of knee sentinel lesions that will make sur-
geons aware of a possible ALL lesion in MRI, even if it is
not completely clear in imaging evaluation, especially if a
high degree of anterolateral instability is present on physi-
cal examination.
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Conclusion

ALL injuries are present in approximately 40% of ACL
injuries, and a minority of these are Segond fractures.
These injuries are associated with peripheral ligament inju-
ries, anterolateral structures lesions and bone contusions,
but there is no association with meniscal injuries. Surgeons
must be aware of these associations to consider an ALL
lesion even if it is not completely clear in imaging evalu-
ation, especially if a high degree of anterolateral instability
is present on physical examination.
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