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RESUMEN

The present article reviews the recent literature on the manage-
ment of combined anterior cruciate ligament (ACL) and medial
collateral ligament (MCL) injuries of the knee. The management
of this combined injury is complex. It is particularly important to
consider both ligaments in the approach to treatment because
of the biomechanical interaction between them.

The studies reviewed have found that isolated ACL reconstruc-
tion may not be sufficient to restore knee stability in cases of
combined injuries. Ball et al. (2020) demonstrated that antero-
medial laxity may persist if the MCL is not also addressed, which
may influence the long-term outcome of ACL surgery.

In addition, Svantesson et al. (2019) observed an increased risk
of ACL revision in patients with combined injuries treated con-
servatively compared to those undergoing surgical treatment.
This finding highlights the importance of considering simultane-
ous reconstruction of the LCM when it is compromised.

The "floating meniscus"sign,identified by Funchal et al. (2019),
emerged as a significant marker for MCL surgery in patients with
combined injuries, suggesting that its presence may indicate a
greater need for reconstruction in order to improve the func-
tional outcomes and reduce the likelihood of ACL plasty failure.
Regarding the choice of graft, Figueroa et al. (2020) recommend
considering the use of allografts for the MCL and autografts for
the ACL, tailoring the choice according to the individual patient
characteristics and the functional demands of the knee.

Finally, Rao et al. (2022) propose a therapeutic strategy based on
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RESUMEN

Articulos novedosos sobre lesion ligamentosa combinada del
ligamento cruzado anterior y el complejo ligamentoso medial
de la rodilla

En este articulo se revisa la literatura reciente sobre el manejo
de las lesiones combinadas del ligamento cruzado anterior (LCA)
y el ligamento colateral medial (LCM) de la rodilla. El manejo de
esta lesion combinada es complejo. Es particularmente impor-
tante considerar ambos ligamentos en el tratamiento debido a
su interaccion biomecanica.

Los estudios revisados han encontrado que la reconstruccion
aislada del LCA puede no ser suficiente para restaurar la estab-
ilidad de la rodilla en casos de lesiones combinadas. Ball et al.
(2020) demostraron que la laxitud anteromedial puede persistir
si no se aborda también el LCM, lo que puede influir en los re-
sultados a largo plazo de la cirugia de LCA.

Ademas, Svantesson et al. (2019) observaron un aumento en el
riesgo de revision del LCA en pacientes con lesiones combinadas
tratadas de forma conservadora en comparacion con aquellos
sometidos a tratamiento quirdrgico. Este hallazgo subraya la im-
portancia de considerar la reconstruccion simultanea del LCM
cuando esta comprometido.

El signo del “menisco flotante”, identificado por Funchal et al.
(2019), emergid como un marcador significativo para la inter-
vencion quirdrgica del LCM en pacientes con lesiones combi-
nadas, sugiriendo que su presencia podria indicar una mayor
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a systematic review, emphasising the need for an individualised
approach and the importance of further research to establish
clear guidelines for the management of these complex lesions.
These studies highlight the complexity of combined ACL and
MCL injuries, and emphasise the importance of a comprehensive
and personalised approach in order to optimise the clinical and
functional outcomes in the affected patients.

Key words: Anterior cruciate ligament. Medial collateral liga-
ment. Multi-ligament knee injury.

Introduction

Injuries of the medial collateral ligament (MCL) are the
most common ligament injuries of the knee, and are of-
ten accompanied by damage to other structures such as
the anterior cruciate ligament (ACL), posterior cruciate
ligament (PCL), meniscal injuries or injuries of the pos-
teromedial complex (PMC). Among the combined ligament
injuries of the knee, the most frequent presentation is the
combination of MCL and ACL. In this regard, associated
damage of the MCL is found in 20-38% of the cases of ACL
injury, resulting in increased knee instability®.

The MCL consists of two fascicles, a more superficial
fascicle (sMCL) and a deeper fascicle (dMCL), forming, to-
gether with the medial meniscus, the so-called medial
meniscus ligament complex®?. Posterior to the sMCL lies
the posterior oblique ligament (POL), which originates
directly posterior to the origin of the sMCL and its inser-
tion in three different components: a fascial component,
in conjunction with the fibres of the semimembranosus;
a capsular component, joining with the posteromedial
capsule; and a ligamentous component, joining with the
fibres of the sMCL®.

The function of this medial ligament complex is to op-
pose valgus movements of the knee and external rota-
tion of the tibia. The most common mechanism of injury
is forced valgus, usually accompanied by external rotation
and flexion of the knee®. Injury may be due to direct trau-
ma, in contact sports such as football or rugby, or through
indirect twisting and valgus motion on a fixed foot®.

Combined ACL and MCL injury should be suspected
in any patient presenting with joint effusion, ecchymosis
on the medial aspect of the knee and restricted mobility,
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necesidad de reconstruccion para mejorar los resultados fun-
cionales y reducir la probabilidad de fallo de la plastia del LCA.
En cuanto a la eleccion del injerto, Figueroa et al. (2020) recomiendan
considerar el uso de aloinjertos para el LCM y autoinjertos para el
LCA, adaptando la eleccion segln las caracteristicas individuales del
paciente y las demandas funcionales de la rodilla.

Finalmente, Rao et al. (2022) proponen un enfoque terapéutico
basado en una revision sistematica, enfatizando la necesidad
de un abordaje individualizado y la importancia de mas inves-
tigaciones para establecer guias claras en el manejo de estas
complejas lesiones.

Estos estudios resaltan la complejidad de las lesiones combina-
das del LCAy el LCM, y enfatizan la importancia de un enfoque
integral y personalizado para optimizar los resultados clinicos y
funcionales en los pacientes afectados.

Palanras clave: Ligamento cruzado anterior. Ligamento colateral
medial. Lesion multiligamentosa de rodilla.

along with exploratory stability test findings compatible
with injury to these ligaments, such as the Lachman and
pivot shift tests for the ACL, and the forced valgus stress
test for the MCL.

After the physical examination, the indicated imaging
studies include radiographs (Rx), with stress Rx in some
cases, and magnetic resonance imaging (MRI). Once the
diagnosis of combined ACL and MCL injury has been
made, the most appropriate treatment is decided on an
individualised basis.

This article reviews the current literature on mul-
ti-ligament knee injuries, focusing on the diagnostic and
treatment methodologies for each of the possible clinical
scenarios.

S. Ball et al., 2020®

In this study, presented in 2020, the authors define the
importance and functionality of the intra- and extracap-
sular ligaments of the knee with respect to the restriction
of anteromedial rotation. The biomechanical function of
the knee ligaments is schematically detailed according to
the movement performed (valgus, varus, rotation, etc.) in
different degrees of joint flexion and taking into account
the rest of the ligamentous structures that act in harmony.

This is a biomechanical study in which 12 cadaver
knees were anchored to a robot that applied different
force vectors in an attempt to replicate the tests common-
ly used in clinical practice to assess knee stability.

To identify the functionality of each ligament, cadaver
knees with all the ligaments intact were used, and laxi-
ty tests were performed in full extension and flexion of
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300, 60° and90°. They then sequentially sectioned the
ACL, sMCL, dMCL, posteromedial capsule and POL, using
a different order pattern in each knee, while performing
anteroposterior, rotational and varus-valgus stress ma-
noeuvres at 0°, 30°, 60° and90° of flexion, with the aim of
determining the degree to which each of these structures
contributes to knee stability.

The authors found that the ACL is the single most im-
portant restriction to anterior translation, with the sMCL
being the second most important element. The most im-
portant restrictors for tibial external rotation were the sMCL
(when the knee is flexed 90°) and the dMCL (with the knee
in extension) - this being the most important finding of the
study. The ligamentous structures that most opposed tibial
internal rotation between 0° and30° of flexion were the ACL
and the POL together with the PMC and the sMCL, while at
higher degrees of joint flexion, the greatest restriction to
tibial internal rotation was found to be the ACL. The struc-
ture with the highest valgus resistance was the sMCL, espe-
cially in the first degrees of flexion.

With these results, the authors concluded that in the
case of combined ACL and MCL injuries, isolated ACL re-
construction may be insufficient to restore native knee bi-
omechanics, resulting in anteromedialrotatory instability
(AMRI), which in turn may worsen both the clinical out-
comes and survival of the reconstruction. However, as this
was a biomechanical study, it has limitations that make it
difficult to extrapolate the results obtained (experimental)
to the much more complex reality of clinical practice.

E. Svantesson et al., 2019

In this article published in 2019, a retrospective study was
made of all ACL injuries in patients over 15 years of age
(mean age: 27.9 years) between 2005 and 2016 from the
Swedish national registry (19,457 patients in total). The pa-
tients were divided into groups according to whether ACL
injury was single or combined (MCL or lateral collateral
ligament [LCL]) and, in turn, according to the treatment
of the collateral ligament injury (conservative, repair or
reconstruction).

It is likely that patients in the combined ACL and MCL
injury group would have had better outcomes if MCL re-
pair or reconstruction had been performed in conjunc-
tion with ACL plasty. The data indicate that MCL surgery, in
addition to ACL reconstruction, significantly improves the
outcomes, reducing the risk of ACL revision surgery by 15%.
In addition, the surgically treated patients had 20% less
residual instability compared to those who underwent
conservative MCL treatment.

Patients with isolated ACL injury had better functional
test results at two years when compared to patients with
combined ACL and MCL injury. Moreover, these differences
were greater in those cases where the MCL had been treat-
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ed surgically, with the poorest scores corresponding to the
patients that underwent surgical repair of the MCL. How-
ever, no statistically significant differences were found on
comparing the MCL reconstruction group with the MCL re-
pair group.

One of the most important limitations of this study is
the failure to determine the degree of MCL injury, condi-
tioning the treatment and functional recovery of the pa-
tients.

The presence of such a high percentage of patients
subjected to conservative MCL treatment and ACL recon-
struction, who subsequently required revision surgery,
highlights the importance of establishing a correct treat-
ment indication for each patient. It is likely that patients
in the combined ACL and MCL injury group would have
had better outcomes if MCL repair or reconstruction had
been performed in conjunction with ACL plasty. The data
indicate that MCL surgery, in addition to ACL reconstruc-
tion, significantly improves the outcomes and reduces the
risk of postoperative complications.

L.F.Z. Funchal et al., 20197

These authors conducted a clinical trial with @ minimum
follow-up of two years, involving level of evidence I, and
seeking to find differences between patients with com-
bined ACL and MCL grade Il injury and the so-called float-
ing meniscus sign.

Injury to the meniscotibial ligament, which is the distal
portion of the deep fascicle of the MCL, in some cases is
so significant that it causes the mentioned floating me-
niscus sign. Although the sign can be seen on MRI images,
it is much more evident when the medial compartment
of the knee is viewed arthroscopically: applying a valgus
manoeuvre results in supraphysiological opening of the
compartment, so that the entire posterior horn of the in-
ternal meniscus, which is usually hidden by the medial
condyle, can be visualised. On the other hand, the body
of the meniscus "detaches" from the tibial plateau and
accompanies the femoral condyle as it separates from the
plateau (as the proximal portion of the dMCL is intact).

The patients were divided into two groups: one in
which reconstructive treatment of both ligaments (ACL
and MCL) was performed, and a second group in which
ACL reconstruction and conservative treatment of the MCL
was performed. The surgeries were performed 3-6 weeks
after the injury.

The study demonstrated that, in patients with the
floating meniscus sign, MCL reconstruction surgery result-
ed in fewer ACL plasty failures, less residual MCL laxity and
better Tegner and Lysholm test scores at 24 months of fol-
low-up than with conservative management of the MCL.

This is relevant, since most of the available studies
only consider preoperative assessment and diagnostic
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tests to make the therapeutic decision on the lesion; in
contrast, this study shows the importance of intraoper-
ative assessment, which in some cases may change our
opinion on the surgical indication for MCL.

F. Figueroa et al., 2020®

In this article, Figueroa et al.reviewed the literature to de-
velop a scheme focused on the choice of the best graft in
combined ACL and MCL injuries. Because the literature on
this topic is very limited, they conducted the search by di-
viding the clinical scenario into three different questions:
1) What is the best graft in multi-ligament knee injuries?:
2) What is the best graft in MCL injuries?; and 3) What is
the best graft in ACL injuries?

One of the important elements in planning recon-
structive surgery for multi-ligament injuries is the choice
of grafts to be used. When using an allograft and an au-
tograft, the autograft can come from the ischiotibial area,
patellar tendon or quadriceps tendon. If, for whatever rea-
son, the surgeon chooses an ischiotibial autograft, the au-
thors recommend maintaining the integrity of the fascia
of the sartorius complex, due to its importance in valgus
stability in a knee with a deficient MCL® (Figure 1).

Thus, the study suggests that in a combined ACL and
MCL injury where reconstruction of both ligaments is nec-
essary, the MCL should be reconstructed with an allograft,
while the ACL - depending on patient physical demand
- could be reconstructed with an allograft (older patients
with low demand) or an autograft (young patients with
high demand), preferably avoiding ischiotibial plasty.

This same article cites other studies that stress the
importance of the semitendinosus-gracilis-sartorius com-
plex or the importance of maintaining the integrity of the
fascia of the sartorius if the decision is made to use this
graft for plasty®. This is a debated issue, and a number
of studies suggest that the semimembranosus is the only
element that does effectively contribute significantly to
stability against forced valgus, which validates the use of
ischiotibial grafts to reconstruct the medial side‘™.

This study helps to understand the need for preserva-
tion of the tendons of the injured knee. However, it would
be interesting to carry out a prospective and compara-
tive study evaluating the differences in patients in whom
one type of graft or another has been used, depending on
the therapeutic scheme presented in the study, and thus
see whether it is really effective in the population, which
could constitute a new line of research.

R. Rao et al., 20220

These authors conducted a systematic review of 52 arti-
cles to determine the differences in carrying out different
treatments for combined ACL and MCL injuries. Among the
52 studies analysed, the results were assessed in different
ways, the most frequent focus being on stability (anteri-
or and valgus) and function as measured by the Lysholm
scale. The systematic review was carried out according
to the Preferred Reporting Items for Systematic Reviews
and Meta-Analysis (PRISMA) guidelines, consulting the
PubMed, OVID and Cochrane databases. Two independent
reviewers evaluated the articles, including those publica-

tions that were original studies

Combined ACL and
MCL injury with Qx
indication for MCL

v

MCL reconstruction
with allograft

v

ACL
reconstruction

reporting clinical outcomes in
the treatment of combined ACL
and MCL injuries.

The systematic review de-
fined the need for MCL surgery
in those combined ACL and MCL
injuries in which a Stener lesion
is diagnosed (grade Il MCL in-
jury with distal tearing of the
ligament and interposition of
bony or soft tissue structures

v

Older patient with low
demand

|

Allograft

Younger patient with
high demand

v

between the ligament and it-
stibialinsertion)™ or in those
patients who, after 6 weeks of
rehabilitation with an articulat-
ing orthosis, continue to pres-
ent medial instability confirmed
by an increase in the medial
opening at stress radiography.
The authors concluded that

!

Autograft

Figure 1. Schematic representation of the choice of graft according to Figueroa et al®. ACL:
anterior cruciate ligament; MCL: medial collateral ligament; Qx: surgery.
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no clear treatment recommen-
dation for combined ACL and
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MCL injury can currently be made, since good results have
been published with both conservative and surgical (re-
pair and reconstruction) management of the MCL. This
lack of consensus encourages the conduction of further
studies with a high level of evidence.

Nevertheless, following their systematic review, the
authors proposed a therapeutic algorithm (Figure 2),
which is the one they themselves use.

Conclusions

The surgical management of combined ACL and MCL inju-
ries constitutes a significant challenge, due to their com-
plexity. The decision between treating the MCL conserv-
atively or surgically directly impacts upon the outcome

Combined
ACL + MCL injury
diagnosed by MRI

v v

Stener lesion

|

Consider acute distal
MCL repair

No Stener lesion

!

Presurgical
rehabilitation of ACL +
articulated orthosis

!

Stress radiograph

|
v v

Valgus instability +

| !

ACL reconstruction + MCL
repair / reconstruction

Valgus instability -

ACL reconstruction

Figure 2. Therapeutic scheme for combined anterior cruciate
ligament (ACL) and medial collateral ligament (MCL) injuries ac-
cording to Rao et al™ MRI: magnetic resonance imaging.
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of ACL reconstruction. The reviewed studies indicate that
MCL surgery reduces the risk of ACL revision compared to
conservative treatment, which involves a greater risk of
complications. In addition, consideration should focus
on the choice of graft, as well as on the management of
anteromedial laxity, in order to optimise the surgical and
functional outcomes.

In conclusion, an appropriate surgical strategy involv-
ing MCL repair or reconstruction can significantly improve
the outcomes in patients with combined ACL and MCL in-
juries, thereby reducing the need for revision surgery and
improving long-term knee stability. This suggests the im-
portance of a personalised and meticulous approach to
the management of these complex lesions.
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