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neighboring structures is provided in Figs 4 and 5.

Quantitative ALL characterization
The mean length of the ALL measured in neutral rotation
and at 90º flexion was 41.5 ! 6.7 and 38.5 ! 6.1 mm in
extension, illustrating some tensioning of the ligament during mid-flexion. This increase in length during flexion was
significant (P < 0.001). During manipulation of the knee
joint, we observed a maximal tension of the ALL during
combined flexion and internal rotation of the tibia.
The mean width of the femoral origin measured
8.3 ! 2.1 mm. The ALL slightly narrowed near the level of
the joint line, with an average width of 6.7 ! 3.0 mm. The
ALL then broadened further distally, inserting on the proximal tibia with a width of 11.2 ! 2.5 mm. This distal flaring
of the ligament was clearly visible and highly significant
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Fig. 4 Anatomic drawing considering the ALL and its relationship
with well-known anatomical landmarks on the lateral aspect of the
human knee. (A) Knee in full extension. (B) Knee in 90° of flexion.
ALL, anterolateral ligament; LCL, lateral collateral ligament; GT,
Gerdy’s tubercle; LFE, lateral femoral epicondyle; PT, popliteus tendon;
PFL, popliteo-fibular ligament.
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Figure 1. Anterolateral view of the right knee showing the
anterolateral ligament (asterisk), the anterior cruciate ligament
(dotted arrow), the posterior cruciate ligament (solid arrow),
the fibular head (FH), the Gerdy tubercle (Gt), and the lateral
collateral ligament (LCL).
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Figure 2. Lateral view of the right knee showing 2 notable
ligament attachments, one more proximal in the lateral meniscus (dotted arrow), in the peripheral portion of the transition
between the anterior horn and the body, and the other more
distal between the Gerdy tubercle and the fibular head (asterisk). Lateral collateral ligament is indicated by the solid arrow.
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base formed by the tibia, popliteus tendon, and the meniscal portion of the ALL (Figure 3).
The tibial attachment was found to be approximately
4.4 + 1.1 mm from the most distal portion of the anterior
articular cartilage of the proximal tibia. Considering 2
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• Is it possible to iden*fy ALL using MRI?
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Fig. 1 – (A) Schematic drawing; (B) coronal MRI slice; (C) anatomical photo of the ALL of the knee. In these three images,
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Fig. 1 – (A) Schematic drawing; (B) coronal MRI slice; (C) anatomical photo of the ALL of the knee. In these three images,
arrow 1 (green) represents the femoral portion, arrow 2 (red) the meniscal portion and arrow 3 (blue) the tibial portion. P,
tendon of the popliteal muscle; FEM, lateral femoral condyle; TIB, lateral tibial plateau. (For interpretation of the references
to color in this figure legend, the reader is referred to the web version of the article.)
r e v b r a s o r t o p . 2 0 1 5;5 0(2):214–219

evaluations with a minimum interval of 30 days between
them. In the event of lack of agreement in the evaluations, two
other evaluatorswviewed
MRI scans to determine whether
w w . r b o . o r g .the
br
the structure was present or not.
Original article
In evaluating the views of the ALL, we divided the analy5 (1) from the femoral
sisthe
into
three portions
of the ligament:
Evaluation of
anterolateral
ligament
of the knee
to theresonance
point of bifurcation;
(2) !
from the bifurcation to
by means oforigin
magnetic
examination
the meniscal insertion; and (3) from the bifurcation to the tibCamilo Partezani Helito ∗ , Marco Kawamura Demange, Paulo Victor Partezani Helito,
ial
insertion (Fig.
these portions are
Hugo Pereira Costa, Marcelo Batista Bonadio,
Ricardo
r e 1).
v bFor
rJose
a sdidactic
o r t o Pecora,
p . purposes,
2 0 1 5;5 0(2):214–219
Gilberto
Luis Camanho
Marcelo Bordalo Rodrigues,
called the
femoral,
meniscal and tibial portions here.
Institute of Orthopedics and Traumatology,
Hospital das Clínicas,
of Medicine,
de São in
Paulo,each
São Paulo,of
SP, Brazil
The capacity
to School
view
the Universidade
ligament
the portions
and in its entirety was considered to be a dichotomous catea r t i c l e i n f o
a b s t r a c t
gorical variable (yes or no).
Article history:

Objective: To evaluate the presence of the anterolateral ligament (ALL) of the knee in mag-

Received 17 January 2014

netic resonance imaging (MRI) examinations.

Accepted 7 March 2014

Methods: Thirty-three MRI examinations on patients’ knees that were done because of indi-

Available online 7 April 2015

cations unrelated to ligament instability or trauma were evaluated. T1-weighted images in

Keywords:

nal planes were obtained. The images were evaluated by two radiologists with experience

the sagittal plane and T2-weighted images with fat saturation in the axial, sagittal and coroKnee
Joint instability

of musculoskeletal pathological conditions. In assessing ligament visibility, we divided the
Results analysis
into three portions of the ligament: from its origin in the femur to its point of bifur-

Magnetic resonance imaging

cation; from the bifurcation to the meniscal insertion; and from the bifurcation to the tibial

Anatomy

insertion. The capacity to view the ligament in each of its portions and overall was taken to

!

be a dichotomous
categorical
or no). MRI scans as a thin linear
The ALL was
viewed
onvariable
the (yes
knee
Results: The ALL was viewed with signal characteristics similar to those of the other ligament
the knee,
with T2 hyposignal
fat saturation. The main
planeregular
in which
structure,structures
withof an
outline
thatwith
sometimes
was
and
the ligament was viewed was the coronal plane. Some portion of the ligament was viewed
clearly
in 27 knees
(81.8%). The meniscal
was evident insignal
25 knees (75.7%),
the femoral
sometimes
was
undulating.
Itportion
presented
characteristics
portion in 23 (69.6%) and the tibial portion in 13 (39.3%). The three portions were viewed
similar totogether
those
other ligament structures of the knee,
in 11 of
kneesthe
(33.3%).
Conclusion: The anterolateral ligament of the knee is best viewed in sequences in the corowith hyposignal
oncompletely
T2 images
with
nal plane. The seen
ligament was
characterized
in 33.3%fat
of thesaturation.
cases. The meniscal
portion was the part most easily identified and the tibial portion was the part least encounThe main
plane in which the ligament was identified was
tered.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora
the coronal plane. The femoral portion was
as a
Ltda. Allidentified
rights reserved.
structure with its origin close to the anterior limit of the
origin of the LCL, with an inferior path that was practically
vertical and superficial to the popliteal tendon, with bifurca-
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tract, with its insertion slightly posteriorly to Gerdy’s tubercle
(Fig. 2).
The characterization of the ligament in the sequences
acquired in the axial and sagittal planes was limited. These
sequences were used for confirming the location of the ALL,
based on parameters from anatomical studies (Fig. 3).
From analyzing the MRI examinations, it was seen that
some portion of the ligament could be clearly viewed in 27
knees (81.8%). In these, the meniscal portion of the ligament
was the one most frequently viewed, observed in 25 knees
(75.7%). The femoral portion was observed in 23 knees (69.6%)
and the tibial portion in 13 (39.3%). The three portions together
were viewed in 11 knees (33.3%) (Table 1).
In four cases, there was disagreement between the evaluators regarding the presence of the ALL structure: two regarding
the femoral portion and two regarding the meniscal portion.
In these cases, two auxiliary evaluators made complementary
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Fig. 1 – (A) Schematic drawing; (B) coronal MRI slice; (C) anatomical photo of the ALL of the knee. In these three images,
arrow 1 (green) represents the femoral portion, arrow 2 (red) the meniscal portion and arrow 3 (blue) the tibial portion. P,
tendon of the popliteal muscle; FEM, lateral femoral condyle; TIB, lateral tibial plateau. (For interpretation of the references
to color in this figure legend, the reader is referred to the web version of the article.)
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(Fig. 2).
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sequences were used for confirming the location of the ALL,
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In these cases, two auxiliary evaluators made complementary

TIB

3

Fig. 1 – (A) Schematic drawing; (B) coronal MRI slice; (C) anatomical photo of the ALL of the knee. In these three images,
arrow 1 (green) represents the femoral portion, arrow 2 (red) the meniscal portion and arrow 3 (blue) the tibial portion. P,
tendon of the popliteal muscle; FEM, lateral femoral condyle; TIB, lateral tibial plateau. (For interpretation of the references
to color in this figure legend, the reader is referred to the web version of the article.)
r e v b r a s o r t o p . 2 0 1 5;5 0(2):214–219

evaluations with a minimum interval of 30 days between
them. In the event of lack of agreement in the evaluations, two
other evaluatorswviewed
MRI scans to determine whether
w w . r b o . o r g .the
br
the structure was present or not.
Original article
In evaluating the views of the ALL, we divided the analy5 (1) from the femoral
sisthe
into
three portions
of the ligament:
Evaluation of
anterolateral
ligament
of the knee
to theresonance
point of bifurcation;
(2) !
from the bifurcation to
by means oforigin
magnetic
examination
the meniscal insertion; and (3) from the bifurcation to the tibCamilo Partezani Helito ∗ , Marco Kawamura Demange, Paulo Victor Partezani Helito,
ial
insertion (Fig.
these portions are
Hugo Pereira Costa, Marcelo Batista Bonadio,
Ricardo
r e 1).
v bFor
rJose
a sdidactic
o r t o Pecora,
p . purposes,
2 0 1 5;5 0(2):214–219
Gilberto
Luis Camanho
Marcelo Bordalo Rodrigues,
called the
femoral,
meniscal and tibial portions here.
Institute of Orthopedics and Traumatology,
Hospital das Clínicas,
of Medicine,
de São in
Paulo,each
São Paulo,of
SP, Brazil
The capacity
to School
view
the Universidade
ligament
the portions
and in its entirety was considered to be a dichotomous catea r t i c l e i n f o
a b s t r a c t
gorical variable (yes or no).
Article history:

Objective: To evaluate the presence of the anterolateral ligament (ALL) of the knee in mag-

Received 17 January 2014

netic resonance imaging (MRI) examinations.

Accepted 7 March 2014

Methods: Thirty-three MRI examinations on patients’ knees that were done because of indi-

Available online 7 April 2015

cations unrelated to ligament instability or trauma were evaluated. T1-weighted images in

Keywords:

nal planes were obtained. The images were evaluated by two radiologists with experience

the sagittal plane and T2-weighted images with fat saturation in the axial, sagittal and coroKnee
Joint instability

of musculoskeletal pathological conditions. In assessing ligament visibility, we divided the
Results analysis
into three portions of the ligament: from its origin in the femur to its point of bifur-

Magnetic resonance imaging

cation; from the bifurcation to the meniscal insertion; and from the bifurcation to the tibial

Anatomy

insertion. The capacity to view the ligament in each of its portions and overall was taken to

!

be a dichotomous
categorical
or no). MRI scans as a thin linear
The ALL was
viewed
onvariable
the (yes
knee
Results: The ALL was viewed with signal characteristics similar to those of the other ligament
the knee,
with T2 hyposignal
fat saturation. The main
planeregular
in which
structure,structures
withof an
outline
thatwith
sometimes
was
and
the ligament was viewed was the coronal plane. Some portion of the ligament was viewed
clearly
in 27 knees
(81.8%). The meniscal
was evident insignal
25 knees (75.7%),
the femoral
sometimes
was
undulating.
Itportion
presented
characteristics
portion in 23 (69.6%) and the tibial portion in 13 (39.3%). The three portions were viewed
similar totogether
those
other ligament structures of the knee,
in 11 of
kneesthe
(33.3%).
Conclusion: The anterolateral ligament of the knee is best viewed in sequences in the corowith hyposignal
oncompletely
T2 images
with
nal plane. The seen
ligament was
characterized
in 33.3%fat
of thesaturation.
cases. The meniscal
portion was the part most easily identified and the tibial portion was the part least encounThe main
plane in which the ligament was identified was
tered.
© 2014 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora
the coronal plane. The femoral portion was
as a
Ltda. Allidentified
rights reserved.
structure with its origin close to the anterior limit of the
origin of the LCL, with an inferior path that was practically
vertical and superficial to the popliteal tendon, with bifurca-

Table 1 – Number of views and percentage viewing of
each portion of the ALL of the knee separately and of all
of the portions together, in 33 MRI examinations.
Number of views
Femoral portion
Meniscal portion
Tibial portion
Any portion of the ligament
Entire ligament

23
25
13
27
21711

Percentage (%)
69.6%
75.7%
39.3%
81.8%
33.3%

tract, with its insertion slightly posteriorly to Gerdy’s tubercle
(Fig. 2).
The characterization of the ligament in the sequences
acquired in the axial and sagittal planes was limited. These
sequences were used for confirming the location of the ALL,
based on parameters from anatomical studies (Fig. 3).
From analyzing the MRI examinations, it was seen that
some portion of the ligament could be clearly viewed in 27
knees (81.8%). In these, the meniscal portion of the ligament
was the one most frequently viewed, observed in 25 knees
(75.7%). The femoral portion was observed in 23 knees (69.6%)
and the tibial portion in 13 (39.3%). The three portions together
were viewed in 11 knees (33.3%) (Table 1).
In four cases, there was disagreement between the evaluators regarding the presence of the ALL structure: two regarding
the femoral portion and two regarding the meniscal portion.
In these cases, two auxiliary evaluators made complementary
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be close to the popliteus tendon while the other studies found
it to be in close relation to the lateral collateral ligament origin.
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Abstract
Objective This study evaluated the ability of routine 1.5-T
MRI scans to visualize the anterolateral ligament (ALL) and
describe its path and anatomic relations with lateral knee
structures.
Materials and methods Thirty-nine 1.5-T MRI scans of the
knee were evaluated. The scans included an MRI knee protocol with T1-weighted sequences, T2-weighted sequences with
fat saturation, and proton density (PD)-weighted fast spinecho sequences. Two radiologists separately reviewed all
MRI scans to evaluate interobserver reliability. The ALL
was divided into three portions for analyses: femoral,
meniscal, and tibial. The path of the ALL was evaluated with
regard to known structural parameters previously studied in
this region.
Results At least a portion of the ALL was visualized in 38
(97.8 %) cases. The meniscal portion was most visualized
(94.8 %), followed by the femoral (89.7 %) and the tibial
(79.4 %) portions. The three portions of the ALL were visualized in 28 (71.7 %) patients. The ALL was characterized
with greater clarity on the coronal plane and was visualized as
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Introduction
Segond [1] first mentioned the anterolateral ligament (ALL) in
the orthopedic literature in 1879. Despite having been described for over 120 years, this structure was only recently
named by Vieira et al. [2] in a study of the iliotibial tract that
did not establish any ALL parameter with precision. Since
2012, anatomical studies have been conducted to define the
origin and insertion parameters, their path, and other specifics.
Thus far, we know of four anatomical studies that have focused specifically on the ALL [1, 3–5].
The origin of the ALL is in the lateral femoral condyle,

Since its initial description by Segond [1], certain knee
MRI studies have referred to the ability to visualize a ligament
structure in the lateral region of the knee [11–13], sometimes
referred as the lateral capsular ligament, and have related this
structure to the genesis of Segond fracture. However, none of
these studies have evaluated the MRI’s ability to visualize the
ALL in living people, nor have they described its imaging
appearance or its relationship to adjacent structures in detail.
This is most likely due to the lack of clinical importance given
to the ALL until recently.
Our study showed that it was not possible to visualize
the ALL in all knees using routine 1.5-T MRI protocols,
especially with regard to visualizing all portions of this
structure.
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previous anatomical studies of this structure was used
[16, 18].
Initially, dissection of the skin and subcutaneous tissue
was performed, followed by tenotomy of the quadriceps
tendon in its myotendinous junction, medial parapatellar
opening of the retinaculum, and osteotomy of the anterior
tibial tuberosity with patellar reflection to access the
anterolateral knee without violating the adjacent extra-articular soft tissues. Part of the retro-patellar fat of the
region was excised for better viewing. Disinsertion of the
iliotibial tract on Gerdy’s tubercle was performed.
The popliteal muscle tendon (PMT) and the lateral
collateral ligament (LCL) were isolated carefully to avoid
disrupting the ALL origin in the lateral epicondyle.
After isolation of the structures, it was possible to
clearly visualize the capsular thickening in the anterolateral
region of the knee compatible with ALL. To better visualize the ALL fibers during dissection, the authors used to
flex the knee and internally rotate the tibia, maneuvers that
make the ALL tense and easily visualized.
Table of
1 Insertion values of the anterolateral ligament (ALL) and popliteal muscle
After ALL isolation, the anterior and posterior roots
the lateral meniscus were disinserted from the lateral tibial
Mean
Conclusion The ALL Methods
can be visualized in routine 1.5-T MRI
plateau,
and
the
ALL
was
removed
en
bloc
with
the
2 •
(mm)
97.4
Camilo Partezani Helito1 • Marcelo
Batista Bonadio1 • Thiago Queiroz Meniscal
Soarescircumference
meniscus.
scans. Although someAoftotalthe
ligament
could
be depicted
in
1 •
3 ALL
Start of
insertion (%)
36.0
•
Roberto
Freireknees
da Mota
e Albuquerque
Renato
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For the ALL dissection, a protocol already described in

the tibia, with tibial insertion between Gerdy’s tubercle and
the fibular head, approximately 5–10 mm below the articular
cartilage of the lateral plateau [4, 6, 18, 28].
Some authors have also described a secondary meniscal
insertion of the ALL, near the transition between the body
and the anterior horn of the lateral meniscus [6, 18, 28].
Helito et al. [18] described a bifurcation point near the
middle of the ligament path, leading to its tibial insertion
and its meniscal insertion.
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MRI evaluation of the anterolateral ligament of the knee:
assessment in routine 1.5-T scans

The meniscal insertion of the knee anterolateral ligament

Abstract
Objective This study evaluated the ability of routine 1.5-T
MRI scans to visualize the anterolateral ligament (ALL) and
describe its path and anatomic relations with lateral knee
structures.
Materials and methods Thirty-nine 1.5-T MRI scans of the
knee were evaluated. The scans included an MRI knee protocol with T1-weighted sequences, T2-weighted sequences with
fat saturation, and proton density (PD)-weighted fast spinecho sequences. Two radiologists separately reviewed all
MRI scans to evaluate interobserver reliability. The ALL
was divided into three portions for analyses: femoral,
meniscal, and tibial. The path of the ALL was evaluated with
regard to known structural parameters previously studied in
this region.
Results At least a portion of the ALL was visualized in 38
(97.8 %) cases. The meniscal portion was most visualized
(94.8 %), followed by the femoral (89.7 %) and the tibial
(79.4 %) portions. The three portions of the ALL were visualized in 28 (71.7 %) patients. The ALL was characterized
with greater clarity on the coronal plane and was visualized as
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Since its initial description by Segond [1], certain knee
MRI studies have referred to the ability to visualize a ligament
structure in the lateral region of the knee [11–13], sometimes
referred as the lateral capsular ligament, and have related this
structure to the genesis of Segond fracture. However, none of
these studies have evaluated the MRI’s ability to visualize the
ALL in living people, nor have they described its imaging
appearance or its relationship to adjacent structures in detail.
This is most likely due to the lack of clinical importance given
to the ALL until recently.
Our study showed that it was not possible to visualize
the ALL in all knees using routine 1.5-T MRI protocols,
especially with regard to visualizing all portions of this
structure.
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Background: Anatomic and magnetic resonance imaging (MRI) studies have recently characterized the knee anterolateral
ligament (ALL). So far, no study has focused on confirming whether the evaluated MRI parameters truly correspond with ALL
anatomy.

Measurements o
MRI Scans With Sp
for the Inv

Purpose: To assess the validity of MRI in detecting the ALL using an anatomic evaluation as reference.
Study Design: Descriptive laboratory study.
Methods: A total of 13 cadaveric knees were subjected to MRI and then to anatomic dissection. Dissection was performed
according to previous anatomic study methodology. MRIs were performed with a 0.6- to 1.5-mm slice thickness and prior saline
injection. The following variables were analyzed: distance from the origin of the ALL to the origin of the lateral collateral ligament
(LCL), distance from the origin of the ALL to its bifurcation point, maximum length of the ALL, distance from the tibial insertion of the
ALL to the articular surface of the tibia, ALL thickness, and ALL width. The 2 sets of measurements were analyzed using the
Spearman correlation coefficient (r) and Bland-Altman plots.
Results: The ALL was clearly observed in all dissected knees and MRI scans. It originated anterior and distal to the LCL, close to
the lateral epycondile center, and showed an anteroinferior path toward the tibia, inserting between the Gerdy tubercle and the
fibular head, around 5 mm under the lateral plateau. The r values tended to increase together for all studied variables between the 2
methods, and all were statistically significant, except for thickness (P ¼ .077). Bland-Altman plots showed a tendency toward a
reduction of ALL thickness and width by MRI compared with anatomic dissection.
Conclusion: MRI scanning as described can accurately assess the ALL and demonstrates characteristics similar to those seen
under anatomic dissection.
Clinical Relevance: MRI can accurately characterize the ALL in the anterolateral region of the knee, despite the presence of
structures that might overlap and thus cause confusion when making assessments based on imaging methods.
Keywords: anterolateral ligament; magnetic resonance imaging; MRI; anatomy
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Background: Anatomic and magnetic resonance imaging (MRI) studies have recently characterized the knee anterolateral
ligament (ALL). So far, no study has focused on confirming whether the evaluated MRI parameters truly correspond with ALL
anatomy.
Purpose: To assess the validity of MRI in detecting the ALL using an anatomic evaluation as reference.
Study Design: Descriptive laboratory study.
Methods: A total of 13 cadaveric knees were subjected to MRI and then to anatomic dissection. Dissection was performed
according to previous anatomic study methodology. MRIs were performed with a 0.6- to 1.5-mm slice thickness and prior saline
injection. The following variables were analyzed: distance from the origin of the ALL to the origin of the lateral collateral ligament
(LCL), distance from the origin of the ALL to its bifurcation point, maximum length of the ALL, distance from the tibial insertion of the
ALL to the articular surface of the tibia, ALL thickness, and ALL width. The 2 sets of measurements were analyzed using the
Spearman correlation coefficient (r) and Bland-Altman plots.
Results: The ALL was clearly observed in all dissected knees and MRI scans. It originated anterior and distal to the LCL, close to
the lateral epycondile center, and showed an anteroinferior path toward the tibia, inserting between the Gerdy tubercle and the
fibular head, around 5 mm under the lateral plateau. The r values tended to increase together for all studied variables between the 2
methods, and all were statistically significant, except for thickness (P ¼ .077). Bland-Altman plots showed a tendency toward a
reduction of ALL thickness and width by MRI compared with anatomic dissection.
Conclusion: MRI scanning as described can accurately assess the ALL and demonstrates characteristics similar to those seen
under anatomic dissection.
Clinical Relevance: MRI can accurately characterize the ALL in the anterolateral region of the knee, despite the presence of
structures that might overlap and thus cause confusion when making assessments based on imaging methods.
Keywords: anterolateral ligament; magnetic resonance imaging; MRI; anatomy
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Background: Anatomic and magnetic resonance imaging (MRI) studies have recently characterized the knee anterolateral
ligament (ALL). So far, no study has focused on confirming whether the evaluated MRI parameters truly correspond with ALL
anatomy.
Purpose: To assess the validity of MRI in detecting the ALL using an anatomic evaluation as reference.
Study Design: Descriptive laboratory study.
Methods: A total of 13 cadaveric knees were subjected to MRI and then to anatomic dissection. Dissection was performed
according to previous anatomic study methodology. MRIs were performed with a 0.6- to 1.5-mm slice thickness and prior saline
injection. The following variables were analyzed: distance from the origin of the ALL to the origin of the lateral collateral ligament
(LCL), distance from the origin of the ALL to its bifurcation point, maximum length of the ALL, distance from the tibial insertion of the
ALL to the articular surface of the tibia, ALL thickness, and ALL width. The 2 sets of measurements were analyzed using the
Spearman correlation coefficient (r) and Bland-Altman plots.
Results: The ALL was clearly observed in all dissected knees and MRI scans. It originated anterior and distal to the LCL, close to
the lateral epycondile center, and showed an anteroinferior path toward the tibia, inserting between the Gerdy tubercle and the
fibular head, around 5 mm under the lateral plateau. The r values tended to increase together for all studied variables between the 2
methods, and all were statistically significant, except for thickness (P ¼ .077). Bland-Altman plots showed a tendency toward a
reduction of ALL thickness and width by MRI compared with anatomic dissection.
Conclusion: MRI scanning as described can accurately assess the ALL and demonstrates characteristics similar to those seen
under anatomic dissection.
Clinical Relevance: MRI can accurately characterize the ALL in the anterolateral region of the knee, despite the presence of
structures that might overlap and thus cause confusion when making assessments based on imaging methods.
Keywords: anterolateral ligament; magnetic resonance imaging; MRI; anatomy
Recent anatomic studies have clearly established the
landmarks for locating the origin and insertion of the knee
anterolateral ligament (ALL), as well as its path and char-

head and Gerdy tubercle.8,11,17 Some authors also found
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Abstract
Purpose The purpose of this study was to verify and
characterize the anatomical properties of the anterolateral
capsule, with the aim of establishing a more accurate
anatomical description of the anterolateral ligament (ALL).
Furthermore, microscopic analysis of the tissue was performed to determine whether the ALL can morphologically
be classified as ligamentous tissue, as well as reveal any
potential functional characteristics.
Methods Three different modalities were used to validate
the existence of the ALL: magnetic resonance imagining
(MRI), anatomical dissection, and histological analysis.
Ten fresh-frozen cadaveric knee specimens underwent
MRI, followed by anatomical dissection which allowed
comparison of MRI to gross anatomy. Nine additional
fresh-frozen cadaveric knees (19 total) were dissected for a
further anatomical description. Four specimens underwent
H&E staining to look at morphological characteristics, and
one specimen was analysed using immunohistochemistry
to locate peripheral nervous innervation.

Results The ALL was found in all ten knees undergoing
MRI and all nineteen knees undergoing anatomical dissection, with MRI being able to predict its corresponding anatomical dissection. The ALL was found to have bone-tobone attachment points from the lateral femoral epicondyle
to the lateral tibia, in addition to a prominent meniscal
attachment. Histological sectioning showed ALL morphology to be characteristic of ligamentous tissue, having dense,
regularly organized collagenous bundles. Immunohistochemistry revealed a large network of peripheral nervous
innervation, indicating a potential proprioceptive role.
Conclusion From this study, the ALL is an independent
structure in the anterolateral compartment of the knee and
may serve a proprioceptive role in knee mechanics.
Keywords Anterolateral ligament (ALL) ! MRI !
Histology ! Immunohistochemistry ! ACL ! Lateral
capsular
Fig.ligament
2 Two MRI scans of the ALL in different specimens with their
corresponding anatomical dissections beneath them. a MRI scan with
full visualization of the ALL only when completely anterior to the
FCL. The ALL is shown as a thin, dark band with difficulty

anatomical variation 2. c Anatomical dissection corresponding with
the anatomical variation seen in its corresponding MRI above,
showing that the ALL originates completely anterior to the FCL, then
continues distally to insert onto the lateral tibia. d Anatomical
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ASSESSMENT OF THE ALL OF THE KNEE BY MRI

Purpose: To evaluate the epidemiology of injuries and abnormalities of the anterolateral ligament (ALL) by magnetic
resonance imaging (MRI) in cases of acute anterior cruciate ligament (ACL) injury. Methods: MRIs of patients with acute
ACL injury were evaluated. Acute injuries of the ACL were considered in cases in which the patient reported knee trauma
occurring less than 3 weeks prior and when bone bruise in the femoral condyles and tibial plateau was identiﬁed. ALL
abnormality was considered when it showed proximal or distal bone detachment, discontinuity of ﬁbers, or irregular
contour associated with periligamentous edema. The ALL was divided into femoral, tibial, and meniscal portions, and the
lesions and/or abnormalities of each portion were characterized. The correlation of ALL injury with injuries of the lateral
meniscus was evaluated. Results: A total of 101 MRIs were initially evaluated. The ALL was not characterized in 13
(12.8%) examinations, resulting in 88 (87.1%) cases of injury evaluation. Of these, 55 (54.4%) patients had a normal
ALL, and 33 (32.6%) showed signs of injury. Among the cases with injury, 24 (72%) patients showed proximal lesions, 7
(21%) showed distal lesions, and 2 (6.0%) patients presented both proximal and distal lesions. The meniscal portion of the
ALL appeared abnormal in 16 (48%) patients. No relationship was found between ALL injury and lateral meniscus injury.
Conclusions: Based on MRI analysis of acute ACL injuries with bone bruising of the lateral femoral condyle and lateral
tibial plateau, approximately a third demonstrated ALL injuries of which the majority was proximal. Level of
Evidence: Level IV, case series.
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(ALL) of the knee,
than 100 years, began
receiving attention only in recent years because of its
possible role in the genesis of the anterolateral stability
of the knee, especially in cases of anterior cruciate ligament (ACL) injury that do not progress satisfactorily
after surgery.1-3
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Detailed anatomical studies showed that the origin of
the ALL is adjacent to the lateral epicondyle, and it has
2 insertions, a tibial insertion, just below the lateral
plateau, and a meniscal insertion, between the anterior
horn and the body of the lateral meniscus.4-9
Studies to characterize the ALL by magnetic resonance
imaging (MRI) were also performed.4-6 Caterine et al.4
performed studies using cadavers, and Helito et al.5 and
Porrino et al.6 studied the ALL in living individuals. All of
these studies were performed in individuals without ACL
injury to characterize normal ALL anatomy. Even on
knees considered normal, Helito et al.5 characterized the
entire path of the ALL in only 71.7% of subjects.
A single retrospective study in the literature, conducted
by Claes et al.,10 characterized abnormalities in the ALL in
individuals with ACL injury before they underwent surgical treatment and did not differentiate between acute,
subacute, and chronic injuries. This study analyzed only
the proximal and distal portions of the ALL and did not
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The epidemiological characterization of th
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• 113 MRIs were
ini*ally evaluated
• ALL not
characterized in 13
(12.8%)
• 33 (37.5%) showed
signs of injury
• Only 3 Segond
fractures
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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 characterize this ligament in all examination, it is important
to identify concomitant lesions that can help in diagnosing ALL abnormalities. It is important to characterise this
injury due to its association with anterolateral knee instability. 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 abnormalities of the meniscus, collateral ligaments, popliteus tendon,
posterior cruciate ligament, Iliotibial band (ITB), anterolateral capsule and osseus injuries were evaluated. The association 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 ligament, 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 ligament injuries, 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
evaluation, especially if a high degree of anterolateral instability is present on physical examination.
Level of evidence III.
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
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LCL Lateral collateral ligament
PCL Posterior cruciate ligament
PT
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Iliotibial band
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As it was shown that it is not possible to precisely characterize this ligament in all examination, it is important
to identify concomitant lesions that can help in diagnosing ALL abnormalities. It is important to characterise this
injury due to its association with anterolateral knee instability. 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 abnormalities of the meniscus, collateral ligaments, popliteus tendon,
posterior cruciate ligament, Iliotibial band (ITB), anterolateral capsule and osseus injuries were evaluated. The association 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
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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 ligament injuries, 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
evaluation, especially if a high degree of anterolateral instability is present on physical examination.
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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 ligament, medial collateral ligament, popliteus tendon, ITB,
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Fig. 3 Sagittal T2 FS-weighted MRI image showing a complete rupture 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)
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than that found in the present study. The larger number
of cases in which the ALL was observed in the present
study can be attributed to factors including the greater
ease of viewing in the presence of joint effusion due to
acute ACL injury, the fact that some examinations were
performed on a 3.0 T device, and the increasing experience of the observers for the evaluation of this
structure over time.
In regard to the number of observed abnormalities
and location of the ligament injuries, Claes et al.10
found injury in the majority of cases, whereas in the
present study, around one-third of cases showed injury,
with the most cases presenting an ALL with a normal
signal and path.
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Purpose: To report on the prevalence of injuries of the lateral compartment occurring in cases of apparently isolated
t femoral portion
acute anterior cruciate ligament (ACL) tears and to present a classiﬁcation system of anterolateral complex injuries based
on the data obtained. Methods: Sixty patients operated on for an acute apparently isolated ACL tear, revealed by clinical
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Purpose: To evaluate the epidemiology of injuries and abnormalities of the anterolateral ligament (ALL) by magnetic
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7 at surgery in 54 of 60 patients and classiﬁed as follows: Type I: 19/60 Type II: 16/60 Type III: 13/60 Type IV: 6/
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Conclusions:
lateral
shift graded 2 or 3. Conclusions: Because injuries of secondary restraints often occur in cases of acute ACL tears,
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andBased on MRI analysis of acute ACL injuries with bone bruising of the lateral femoral condyle andpivot
tibial plateau, approximately a third demonstrated ALL injuries of which the majority was proximal. Level
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recognition
and repair of such lesions could be considered to help ACL reconstruction to better control rotational stability.
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Physical examina*on correla*on
• 65 pa*ents
• Only acute ACL injuries
• No associated lesion, even meniscus
• Associa*on between MRI ALL abnormality and
grade III Pivot and Lachman
Helito et al,
unpublished data

Risk Factors Associated With Grade 3
Pivot Shift After Acute Anterior Cruciate
Ligament Injuries
Guan-yang Song,* MD, Hui Zhang,* MD, Qian-qian Wang,y MD, Jin Zhang,* MD,
Yue Li,* MD, and Hua Feng,*z MD
Investigation performed at the Sports Medicine Service of Beijing Jishuitan Hospital,
Beijing, China
Background: Recent literature has demonstrated that involvement in pivoting sports at the time of injury, increased posteriorKnee Surg
Sports
Traumatol
Arthrosc
(2017) 25:1111–1116
inferior
tibial
slope
(PITS),
anterolateral
capsular ligament (ALCL) disruptions, and combined lateral meniscal lesions all contribute
DOI
to
a 10.1007/s00167-017-4492-z
higher grade of pivot shift after acute anterior cruciate ligament (ACL) injuries.
Purpose:
KNEE To identify risk factors associated with grade 3 pivot shift after acute ACL injuries.
Study Design: Case-control study; Level of evidence, 3.
Methods: A database of patients undergoing primary ACL reconstruction from 2009 to 2015 after acute ACL injuries was retrospectively reviewed. A total of 30 patients (30 knees) with grade 3 pivot shift were identified as the study group. Moreover, 30
patients (30 knees) with grade 1 and 30 patients (30 knees) with grade 2 pivot shift were randomly chosen as the 2 control groups.
All pivot-shift tests were performed with the patients under anesthesia. Predictors of grade 3 pivot shift that were explored
included patient age, sex, time from injury to surgery, pivoting sports involvement at the time of injury, lateral PITS, medial
PITS, ALCL disruptions, preoperative KT-1000 arthrometer side-to-side difference, and combined lateral or medial meniscal
1
1
1
lesions.
Comparisons
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the study
group
21control
groups. Univariable and multivariable logistic
Guan-yang
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· Xin
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Xue
·
1
1
regressions
were
used
to
identify
independent
risk
factors
that
were
associated
with grade 3 pivot shift.
Yi Qian · Hua Feng

Patients with high-grade pivot-shift phenomenon are associated
with higher prevalence of anterolateral ligament injury
after acute anterior cruciate ligament injuries

Results: Univariable and multivariable logistic regressions between the study group and the 2 control groups showed that pivoting sports involvement at the time of injury (odds ratio1 [OR1; grade 3 vs grade 1 pivot shift with grade 1 = reference], 11.88; 95%
CI, 1.94-149.91; OR2 [grade 3 vs grade 2 pivot shift with grade 2 = reference], 3.41; 95% CI, 1.92-22.60), abnormal degree of
lateral
PITS (OR1, 14.41;
95% CI, 1.69-174.78; OR2, 6.41;
95% CI, 1.48-47.70), ALCL disruptions (OR1, 8.28; 95% CI, 1.71Received: 14 November
2016 / Accepted: 18 February 2017 / Published
online: 27 February 2017
117.14;
ORSociety
95%Traumatology,
CI, 1.07-28.75),
and combined
lesions (OR1, 27.56; 95% CI, 5.48-240.52; OR2, 5.83;
2, 4.96;
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2017
95% CI, 1.21-38.56) were independent risk factors of grade 3 pivot shift after acute ACL injuries.
Conclusion:
For acute ACL injuries, the best set of predictors
of grade 3 pivot
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Take home message
• The “normal” ALL can be characterized in MRI
(PD sequences, Lateral inferior genicular vessels)
• Correla*on between anatomy and MRI
(thickness?)
• 40%-80% of ALL abnormali*es in ACL injuries
• Associa*on with peripheral ligament injuries,
anterolateral structures lesions and bone
contusions, but there is no associa*on with
meniscal injuries
• Associa*on between ALL injury and increased
laxity on physical examina*on
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