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SUMMARY

Background. Clinical diagnosis of the anterolateral ligament (ALL) insufficiency is rather complicated.
Accordingly, it is necessary to use MRI for accurate diagnosis in patients with complex anterolateral instability
of knee joint. The purpose of our work was to determine the possibilities of MRI in the diagnosis of anterolat-
eral ligament lesions.

Materials and methods. A retrospective analysis of 224 MRI studies of patients with ACL injuries was per-
formed. 107 studies were performed on a 3.0 Tesla device and 117 studies were performed on a 1.5 Tesla device.

Results. In 29 cases (13%), it was impossible to visualize ALL on MRI, so these patients were excluded
from the study, while 195 patients (87%) remained in the study. 128 (65.6%) of the 195 remaining patients did
not show signs of ALL rupture, while 67 patients (34.4%) had sings of rupture. In the group with ALL lesions,
the femoral part was injured in 50.7% (34 patients), the tibial part in 19.4% (13 patients), and the middle part
in 29.9% (20 patients).

Conclusions. 1. In our study, we determined that the ALL was visualized in 87% of patients with ACL injury.
2. In our patients’ group, the frequency of a concomitant ALL lesion together with an ACL lesion was 34.4%,
when an MRI study was performed up to 6 weeks from the moment of trauma.
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BACKGROUND

Nowadays, it is known that the anterior cruciate
ligament (ACL) is a stabilizer for internal rotation,
but, in situations where it is injured, the anterolateral
ligament (ALL) is the primary stabilizer for knee in-
ternal rotation [1,2].

Clinical diagnosis of ALL injuries is difficult enough,
since the pivot shift test is a complex maneuver, and
the subjectivity of its assessment can affect the re-
sults of the examination [3,4]. That is why, in cases of
complex knee anterolateral instability, clinical diagno-
sis should be supplemented by MRI analysis. How-
ever, if MRI diagnosis of ACL pathology is clear, there
is an ongoing discussion with contradictory data con-
cerning the identification of ALL on MRI.

There are a large number of works concerned with
the visualization of ALL in the intact knee joint. Ca-
terine et al. examined 10 cadaveric knee joints and
identified ALL in 100% of cases [5]. Using a 1.5T
MRI machine, Helito identified ALL in the coronal
and axial planes in 97% of cases [6]. On the other
hand, Taneja concluded that this ligamentous struc-
ture can be visualized only in 51% of cases [7]. As
we can see, the frequency of visualization of the ALL
in the intact knee joint varies greatly from 51% to
100% of cases.

Similar attempts to determine the presence and
pattern of ALL injury have also led to contradictory
results. The ability to diagnose rupture of this struc-
ture varies from 76% in the Claes study of 351 pa-
tients [8] to 100% in 50 patients in Wodicka’s work
[9]. Regarding determination of the type of ALL in-
jury, some authors say that it is impossible to classify
the rupture pattern according to MRI data [10,11],
while other authors talk about a clear definition of
ALL rupture pattern depending on its location (prox-
imal, median and distal) [12]. In another work, the
authors generally question the diagnostic capability
of MR], since in their study they obtained data accord-
ing to which the frequency of ALL lesions varies from
26% to 62% [13]. When analyzing the literature, it can
be concluded that the diagnostic capability of MRI for
identifying ALL is quite high and reaches 100% in
some studies. However, when trying to determine whe-
ther this structure is injured or not in patients with an-
terolateral instability, radiologists disagree.

The aim of this study was to determine the possi-
bilities of using MRI in the diagnosis of knee antero-
lateral ligament lesions.

MATERIALS AND METHODS

The study was approved by the Local Institutio-
nal Bioethical Committee. Informed consent was ob-
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tained from all patients who were included the study.
A retrospective MRI analysis was conducted of 224
patients with ACL injury in the period from 2015 to
2017. Among the patients there were 137 men and 87
women with the average age of 33.5 + 10.4 years,
115 right knees, 109 left knees. 107 patients were exa-
mined on a 3.0 Tesla MRI device (Phillips Achieva
MultiTransmit, Achieva, Philips Medical Systems,
Netherlands), and 117 MRI studies were done on a 1.5
Tesla device (Phillips Achieva, Achieva, Philips Me-
dical Systems, Netherlands).

The MRI examination protocol included the fol-
lowing sequences: coronal T1, sagittal, axial and co-
ronal T2 with fat and sagittal suppression proton den-
sity-weighted. The criteria for inclusion in our study
were: 1) arthroscopically confirmed ACL injury; 2)
no more than 6 weeks had passed between the time of
injury and the time of the MRI examination. The stu-
dy did not include patients with concomitant injuries
to the posterior cruciate ligament, structures of the po-
sterolateral corner or the medial collateral ligament.

For the analysis of the MR images, the ALL was
divided into three anatomical parts: femoral (from
the place of attachment to the femoral epicondyle to
the place of its bifurcation), median (from the bifur-
cation to the point of contact with the lateral menis-
cus) and tibial (from the lateral meniscus to the point
of tibial attachment) (Fig. 1).

Fig. 1. The division of the anterolateral ligament into three parts:
white arrow — femoral (proximal); dotted arrow — median; black
arrow — tibial part
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Each of these parts of the ALL was characterized as the fibers were disrupted, or there was a waviness of
“intact”, “injured” or “impossible to visualize” (Fig. 2). its structure accompanied by the presence of soft tis-
The ligament was considered injured when the sue edema around it (Fig. 3).

proximal or distal part of it was avulsed from the bone,

Fig. 2. Characteristics of the anterolateral ligament: a) intact;
b) injured; c) impossible to visualize
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Fig. 3. Patterns of the anterolateral ligament injury: a) proximal tear; b) tear of the middle part and distal avulsion; ¢) waviness of
the structure
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Fig. 4. Distribution of patients depending on the type of anterolateral ligament injury

RESULTS

The distribution of the patients depending on the
type of the ALL injury is shown in Fig. 4. It was im-
possible to visualize the ALL structure on MRI in 29
cases (13%); these patients were excluded from the
study, while 195 patients (87%) remained. Of these
29 patients, 9 were examined on a 3.0 Tesla MRI
machine and 20, on a 1,5 Tesla MRI machine. Of the
remaining 195 patients (100%), 128 (65.6%) had no
signs of ALL injury, i.e. the course of the ligament
fibers was normal. The criteria of ALL rupture, as
described above, were found in 67 patients (34.4%).

In the group of patients where the signs of ALL
injury were revealed (67 patients), the femoral part
was injured in 50.7% (34 patients), the tibial part in
19.4% (13 patients), and the middle part in 29.9%
(20 patients). It should be noted that among the 13 pa-
tients with a tibial part rupture, 6 (8.9%) had a cortical
plate avulsion injury (Segond fracture), while 7 (10.5%)
had only an isolated ligamentous structure rupture.

DISCUSSION

One of the conclusions that can be made from our
study is that ALL can be visualized without problems
on MRI. As a result of the analysis of 224 MRI stud-
ies of patients with ACL injury, we found that it was
impossible to visualize ALL clearly only in 29 pa-
tients (13%). This is related to the anatomical fea-
tures of its location. Thus, according to literature data,
visualization of the ALL on MRI is not always pos-
sible due to the close proximity of such structures as
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the popliteus tendon, lateral collateral ligament, ante-
rolateral part of the joint capsule and the iliotibial
band. These nearby structures can create an overlay
effect, which makes it difficult to identify ALL on
MRI [14]. In addition, the low thickness and anatom-
ical variability of ALL can also make it difficult to
visualize its rupture [7]. In our study, we determined
that the ability to visualize ALL on MRI in the knee
joint with ACL injury was 87%. Approximately sim-
ilar data were obtained by Kosy J.D., representing
94% of ALL identification for the knee joint with an
intact ACL [13].

In our patient group, the frequency of concomi-
tant ALL injury together with ACL injury was 34.4%
(67 patients). Among these patients, rupture of the
proximal (femoral) part prevailed in 50.7% of cases,
the middle part was injured in 29.9%, and the distal
(tibial) part rupture occurred less often, in 19.4%.

Another important factor that should be consider-
ed when interpreting these results is the period that
passed from the moment of trauma till the MRI inve-
stigation. In our work, all patients underwent MRI
within 6 weeks from the moment of trauma. There is
one study in the literature that demonstrated that the
frequency of ALL injury identification on MRI de-
creases threefold in the period between 6 weeks and
3 months after the injury (18.5% and 5.15%) [15].
Taking this into account, we can say that the number
of patients (34.4%) with combined ACL and ALL
injury is somewhat overestimated. On the other hand, it
is more difficult to visualize ALL rupture after 3 months
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due to the disappearance of surrounding soft tissue CONCLUSIONS

edema and possible partial healing, which explains 1. Our study determined that the ALL can be visual-
the smaller number of patients with ALL injury on ized in 87% of the patients with ACL injury.
MRI in studies Wlth a longer period between the trau- 2. Inour group Of the patientsj the frequency Of con-
ma and a MRI investigation. In addition, we do not comitant ALL injury in the patients with ACL rup-
know how this ligament healed (with or without length- ture was 34.4%, when an MRI investigation was
ening) and whether it continues to fulfill its role in performed up to 6 weeks after the trauma.
StabIthng intemal rotation Of the tlbla or not. There— 3. In our Study’ the proximal (femoral) part was in_
fore, a lower frequency of ALL rupture identification jured in 50.7% (34 patients), the middle part in
after 3 months from the moment of trauma does not 29.9% (20 patients), and distal (tibial) part lesions
indicate that this structure has normal function. of ALL occurred less often, in 19.4% of cases.
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