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Abstract

Introduction: Even though the anatomy of the knee and its ligaments are well characterizedin  Cruz-Buitrago D, Quijano-Blanco Y. Pre-
theliterature, several studies have found new structures associated with this joint, such as the ;ﬁf%ﬁeﬂ?ﬂnﬁ% lfgfel;;eltﬂcagf;ﬁ%?;e
anterolateral ligament (ALL) of the knee. The prevalence of this ligament varies significant-  14.cc in 2 sample of Colombon human ca..
lyacross the globe, and studies addressing this topic in the Colombian population are scarce.  davers. Rev. Fac. Med. 2021,69(4):e80734.
Objective: To determine the prevalence of the ALL and its morphometric characteristicsina ~ English. doi: https://doi.org/10.15446/re-
sample of Colombian human cadavers. viacmed.voona 8073,

Materials and methods: Cross-sectional study in which the knee joints of 15 human cadav-

ers were dissected and analyzed. In order to preserve the integrity of anatomical structures

such as ligaments and tendons, specimens should not have undergone previous dissections,

so only 29 knees were included for analysis. The presence of the ligament was confirmed,

and the proximal and distal insertion site, as well as its length and width, were established

through dissection.

Results: The prevalence of ALL was 24.13%, as it was identified in 7 of the 29 dissected knees (4

left and 3 right knees). The average length and width of the ALLs found were 37.5mm (range:

24-52.4mm) and 3.9mm (range: 2.6-6mm), respectively.

Conclusions: This study allowed confirming the presence of the ALL in the Colombian pop-

ulation, although with a lower prevalence than that described in countries such as France,

India, China, USA, and Brazil. In turn, its morphometric characteristics were similar to those

reported worldwide, since the average length and width found here are consistent with those

described in the literature.

Keywords: Knee; Cadaver; Dissection (MeSH).

Resumen

Introduccidn. La anatomia de larodillay sus ligamentos est claramente descritaenlalite- ~ Cruz-Buitrago D, Quijano-Blanco V.

ratura; sin embargo, diversos estudios han encontrado nuevas estructuras relacionadas con giﬁ‘;ﬁhg‘r‘}y dr(”?;fr%‘;]‘lfg‘fﬂ%;‘;ﬁ?&”&g

esta articulacién, tales como el ligamento anterolateral (LAL) dela rodilla. La prevalenciade e cadaveres humanos de Colombia). Rev.

este ligamento es muy variable a nivel mundial y los estudios sobre el tema en poblacidn co- ~ Fac. Med. 2021;69(4):e80734. English.

lombiana son escasos. doi: https://doi.org/10.15446/revfacmed.
. e . . s s o v69N4.80734.

Objetivo. Determinar laprevalenciadel LALy sus caracteristicas morfométricas en unamues-

tra de cadaveres humanos colombianos.

Materiales y métodos. Estudio transversal en el que se diseccionaron y analizaron las arti-

culaciones de rodilla de 15 cadaveres humanos. Los especimenes no debian tener disecciones

previas para garantizarlaintegridad de estructuras anatémicas como ligamentos y tendones,

por lo que solo se incluyeron 29 rodillas. Mediante la diseccion se verifico la presencia del li-

gamentoy se establecio el sitio de insercion proximal y distal, asi como sulongitud y anchura.

Resultados. La prevalencia del LAL fue de 24.13%, pues este se identificé en 7 delas 29 rodillas

diseccionadas (4 rodillas izquierdasy 3 derechas). Lalongitud yancho promedio delos LAL en-

contrados fueron 37.5mm (rango: 24-52.4mm)y 3.9mm (rango: 2.6-6mm), respectivamente.

Conclusiones. El presente estudio permiti6 confirmar la presencia del LAL en poblacién co-

lombiana, aunque con una menor prevalencia a la descrita en paises como Francia, India,

China, EE. UU. y Brasil. Por su parte, sus caracteristicas morfométricas fueron similares alas

reportadas anivel mundial, pues los promedios de longitud y ancho encontrados aqui coinci-

den con lo descrito enla literatura.

Palabras clave: Rodilla; Cadaver; Diseccion (DeCS).
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Introduction

Thekneeisthelargestjointinthehumanbody.Itplaysa
fundamental role in processes such as walking and sup-
portingbody weight in abipedal position. To adequately
fulfill these functions, the knee has a unique structure
formed from therelationship between the articular sur-
faces of the distal epiphysis of the femur (femoral trochlea,
lateral and medial condyles), the proximal epiphysis of
thetibia (lateral and medial condyles with their respec-
tive menisci), and the posterior surface of the patella.
Forthatreason, said structureis classified as atrochle-
ar synovial joint, which meansthat it enables the sliding
of aconcave surface over a convex surface, allowing for
motions along a single axis, in this case, leg flexion and
extension.’

Moreover, thekneehasaligamentous system respon-
sible for guiding adjacent bone segments during joint
motion andrestricting translation by passive loading on
the knee; this system comprises the medial and lateral
collateral ligaments, as well as the anterior and poste-
rior cruciate ligaments.'

The anatomy of theknee and itsligaments is well de-
scribed in the literature; however, recent studies have
revealed newstructuresrelated to thisjoint,asis the case
of theanterolateral ligament (ALL) of the knee. Thislig-
ament, as reported by Gomez-Caceres et al.,> was first
describedin1879 by Dr. Paul Segond as a “pearly-white
fibrous connective tissue” located in the anterolateral
region of the knee that causes Segond fracture,”a con-
dition that affects internal rotation and anterolateral
stability of the knee.>

Following the discovery of the ALL, several studies have
been conducted in the fields of biomechanics, imaging,
histology and anatomy,’ giving this structure differ-
ent names, including lateral capsular ligament, medial
lateral capsular ligament, bone-capsule layer of the il-
iotibial tract, and mid-third lateral capsular ligament;
however, the most widely used and standardized term at
themomentisanterolateral ligament, which was coined
in2007.>*

Accordingtotheliterature, the prevalence of the ALL s
highlyvariable, since even an absence of upto100% has
beenreported. For example, Runneretal.,’inadissection
study that included 44 cadaverichuman knees, identified
itin 45.5% of the sample; Vande Watt et al.,® in a system-
atic review that included 19 studies, found it in 96% of
the 449 knees analyzed in all studies; Partezani-Heli-
toetal.,”inadescriptive laboratory study performed on
20 human cadaveric knees, found itin 100% of the sam-
ple; and, in contrast, Almeida-Fardin et al.,® in a study
thatincluded 15 knees, did not identify this structure in
any of the samples.

Knowledge of the morphometric characteristics of
the ALL and its possible functions has led to the devel -
opment of several techniques for reconstruction of this
ligament and the anterior cruciate ligament (ACL),> "
hence the relevance of studying it.

Given this panorama, the objective of the present
study was to determine the prevalence of the ALL and
itsmorphometric characteristics in asample of Colom-
bian human cadavers, in order to obtain local data that
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will allow conducting comparative studies in the area of
morphology and the development of new and improved
surgical strategies in the field of orthopedics based on
the characteristics of the Colombian population.

Materials and methods

Study type and population

Cross-sectional study. The lower limbs of 15 previously
numbered human cadaveric specimens were dissected
and preserved in 7.6% formalin, alcohol, glycerin, and
water. Allkneejoints that had not been previously dissect -
edwereincluded to guarantee the integrity of structures
such asligaments and tendons. The right knee of speci-
men number 8 was excluded from the sample duetoloss
of integrity of the structures adjacent to the joint under
study, soonly 29 knees wereincluded, 15 leftand 14 right.

Procedures

First, the sex of the corpses was determined and corrob-
oratedbyidentifying the external genital organs, ovaries
and uterus in females, and the external genital organs
and prostate in males, finding 14 male and one female
cadaveric specimens. The second stepwas dissecting the
kneesusing the following technique: first, the knee was
placed in 30° flexion on the horizontal plane to identify
the tendon of the biceps femoris muscle by palpation of
the anterolateral aspect of the knee, and a 6-8cm long
incisionwas made along the anterior border of thisten-
don; the dermallayer was then dissected, followed by the
subcutaneous cellular tissue, until the external patellar
retinaculumwas reached. The inferolateral aspect of the
superficial and deep layers of this retinaculum were then
dissected to find the lateral collateral ligament (LCL),
taking care not to cut it accidentally.

Once the ligamentous structure was identified, its
proximal and distal insertion sites were recognized to
measureitswidth andlength. Longitudinal cuts, no deep-
er than 1-2mm, were made along the posterior border
of the LCL to facilitate the search for the ALL and avoid
theinvoluntary rupture of the latter. Photographs were
taken of the specimens in which the ALL was recognized,
and thelength and width of thisligament were measured.

The measurements obtained in the dissections were
recorded and analyzed in Microsoft Excel 2013, while
statistical data were processed in SPSS version 21.

Ethical considerations

The material was obtained in accordance with the criteria
defined in Decree 786 0f 1990 of the Colombian Ministry
of Public Health>on clinical and medicolegal autopsies.
Likewise, the study adhered to the ethical principles for
medical research involving human subjects established
by the Declaration of Helsinki.”

Results

The ALLwas observed in 7 of the 29 knees analyzed (4 left
and 3 right), resulting in a prevalence of 24.13%.



Morphometric characteristics of the anterolateral ligament

In the knees in which the ALL was observed, the
proximal and distal insertion sites were identified, es-
tablishing that the ligament was inserted proximally
on the anterolateral surface of the external femoral
condyle and in an anterior direction with an oblique

ALL
LCL
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shape to insert distally on the anterolateral surface
of the tibia (external tibial plateau), thus positioning
anteriorly to the proximal insertion site of the LCL
and proximally and posteriorly to the popliteus ten-
don (Figure1).

Figure1. Lateral region of the right knee.
ALL: anterolateral ligament; LCL: lateral collateral ligament.
Source: Document obtained during the study.

The morphometric study found that the length of the
ALLranged from 24mm to 52.4mm, with an average of
37.34mm, and that the width at the middle third of the
ligament ranged from 2.6mm to 6mm, with an average
of 3.91mm (Figure 2 and Table 1).

Figure 2. Measurement of the anterolateral ligament. A) length
measurement; B) width measurement.

ALL: anterolateralligament; LCL: lateral collateral ligament.
Source: Document obtained during the course of the study.

Table1. Length, diameter, and central tendency measurements
of the anterolateral ligament.

Case .
Cadaver identification Length | Diameter
(mm) (mm)
code
442 3.5
Corpse1
R6D 42.4 5.2
R7I 2/ 2.9
Corpse 2
R7D 36 2.6
@ R8I 52.4 6
orpse 3
P R8D _ _
RoI 33.4 3.2
Corpse 4
R9D 29 4
Total number of cases 7 7
Mean 37.3mm. 3.91mm.
Median 36mm. 3.5mm.
Measures of
centraltendency ~ Standard o (oo
deviation ’ ’ ’ :

R: knee; I: left; D: right.
Source: Own elaboration.

Furthermore, the LCL was identified in 100% of the
kneesanalyzed, and it was determined that its proximal
insertion waslocated in the external femoral condyle and
its distal insertion in the head of the fibula.

Aswith ALL, LCL length and width were measured
to compare these measurements between knees with
and without ALL; however, these measurements were
excluded from the results because they did not have a
reliable association.

Discussion

The LCA is essential for stability and proper rotational
function of the knee;' however, this function is not exclusive
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tothisligament, as other structuresrelated to the biome-
chanics of theknee, suchasthe ALL, are unquestionably
present (over half of the sample), as reported in sever-
al studies.”?“>>In this sense, the present study found
that the prevalence was 24.13%, a percentage evidently
lower than the 100% described by Partezani-Helito etal.”
inastudycarried out in Brazil in 20 knees, by Toro-Ibar-
guen'in 34 knees in Spain, by Farhan et al.®* in 26 knees
inIndia, by Vincent etal.*in 30 knees in France, by Dag-
gettetal.>°in 52 knees in France, by Kennedy etal.*'in 15
knees in the United States, and by Caterine et al.>>in 19
knees in Canada.

Likewise, the prevalence of ALLreported hereis con-
siderably lower than that described by Claes etal.®in a
study performed in Francein 41knees (97.56%), by Zhag
etal.’in 20 knees in China (90%), by Doods et al."in 40
knees in England (82.5%), by Capo et al.”in 10 knees in
the United States (80%), and by Cai et al.’*in 16 knees in
China (75%). Nevertheless, other authors have report-
ed thatthisligament hasbeen observed inless than 50%
of the sample, such as Runner et al.’in a study conduct-
edin Austriain 50 knees (45.45%) and Watanabe et al.>
in 94 kneesinJapan (37.23%).

Ontheotherhand, regarding the morphometric char-
acteristics of the ALL, studies describing its measurements
are scarce; however, among these, the studies of Par-
tezani-Helito et al.,’Zhang et al.,’and Claes et al. stand
out'®since they have reported the following length and
width measurements: 37.3mm, 35.8mm (in extension)
and 38.5mm (in extension), and 7.4mm, 11.3mm (femoral
origin) and 8.3mm (femoral origin), respectively. Based
onthesevalues, it can be established that the world av-
erage length and width of the ALL is 35mm and 3.9mm,
respectively, and that the averages found in the present
study (37.3mm and 3.91mm) are similar.

One of the main strengths of the present study is that
physicians specialist inmorphology can use it as a guide
to carry out comparative studies of the Colombian popu-
lationand, asaresult, develop new and improved surgical
strategiesin the field of orthopedics based on the feasi-
bility provided by the characteristics of this population.
Ontheotherhand, one of the potential limitationsis the
scarcity of studies on the subject carried out in Colom-
bia, which prevents contrasting the resultsreported here
with data obtained in this population; thus, additional
research, preferably with larger cadaveric samples, is
necessary to confirm these findings.

Conclusions

The present study confirmed the existence of the ALL
in the Colombian population; however, its prevalence
(24.13%) is significantly low when compared to popu-
lations in countries such as France, India, China, USA,
Canada, and Brazil, where it hasbeen found in up to 100%
of the samples analyzed.

This study also corroborated that, as described in the
literature, the ALL is a pearly, resistant, fibrous band
with an oblique trajectory from its proximal insertion on
theanterolateral aspect of the external femoral condyle
to its distal insertion on the anterolateral aspect of the
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external tibial plateau, and that the length and width av-
erages found (35 mmand 3.9mm, respectively) are within
theaverages found worldwide, which demonstrates the
low variability of the morphometric characteristics of
thisligamentous structure among different populations.
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