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Background: Chronic combined medial collateral ligament (MCL) and anterior cruciate ligament (ACL) injuries are frequent.
Medial residual laxity is a risk factor for ACL rerupture. It should be treated at the same time as the ACL reconstruction
(ACLR) if necessary, but there are still questions surrounding the indications for abstention or surgery of the medial plan, espe-
cially for grade 2 MCL injuries of the Fetto and Marshall classification.

Indications: The purpose is to come back to a simple test, the ““Rotatory Instability Test” as described by Slocum and Larson in
1968 for systematic clinical examination of the knee to improve the sensitivity and accuracy of the deep MCL (dMCL) and super-
ficial MCL (sMCL) examination and to propose a decision-making algorithm for the treatment of the chronic combined ACL/MCL
injuries based on the assessment of anteromedial rotatory instability (AMRI).

Technique Description: Examination of the ACL with Lachman test, anterior drawer in neutral rotation, and pivot shift test con-
firm the ACL injury. Valgus laxity is tested in extension and at 20° of flexion. Then, an anterior drawer test at 90° of flexion with
external rotation is done (the anterior drawer in external rotation [ADER] test) allowing to identify isolated dMCL, dMCL + sMCL,
or MCL + posterior oblique ligament (POL) injuries.

Discussion: As persistent medial laxity is a risk factor for ACL graft failure and there is no reliable method of instrumented laxity
assessment, careful clinical examination remains essential. Systematic examination of the medial side with valgus laxity testing at
0° and 20¢ flexion combined with the ADER test assessment of AMRI can guide treatment of the MCL injury component. Where
there is no valgus laxity and the ADER test is negative, isolated ACLR is indicated. If there is significant medial laxity at 0°, this
suggests combining sMCL and POL reconstruction with ACLR. Where the knee is stable at 0° but there is valgus laxity at 20° and
a positive ADER test, the dMCL can be reconstructed using a gracilis graft or a combined sMCL and dMCL reconstruction can be
added to the ACLR depending on the degree of laxity.
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VIDEO TRANSCRIPT

Here is the presentation of a new algorithm to treat chronic
combined anterior cruciate ligament/medial collateral liga-
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ment (ACL/MCL) injuries: let us return to the “rotatory
instability test.” My name is Nicolas Bouguennec. Thank
you to my coauthors Thibault Marty Diloy, Philippe Colom-
bet, Nicolas Graveleau, and James Robinson.

First, our disclosure slide.

Combined MCL and ACL injuries occur frequently.®
While many MCL injuries can heal with conservative
treatment, residual medial laxity is a risk factor for ACL
graft rupture. For these chronic cases, it would seem pru-
dent to address the MCL at the same time as the ACL sur-
gery.” However, there are still questions about the
indications for treatment of the chronic cases. How much
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laxity is acceptable to treat conservatively? And what war-
rants surgery? Generally speaking, for grade 1 MCL inju-
ries of Fetto and Marshall,* nonsurgical treatment is
indicated. For grade 3 laxity, meaning laxity in extension
and at 20° of flexion, surgical reconstruction is indicated.?
However, for grade 2 patients—those who are “a little bit
lax” at 20° of flexion—there is still debate about the treat-
ment because indication for surgical treatment remains
uncertain. Decision-making can be difficult as common
medial reconstructions, such as the LaPrade and Lind
reconstructions, are big surgeries and there is a risk of
stiffness and medial pain. In addition, these reconstruc-
tions address the superficial MCL (sMCL) and posterior
oblique ligament (POL) but not the deep MCL (dMCL).

Several biomechanical studies have shown that the key
passive restraining structures on the medial side of the
knee are sMCL, the dMCL, and the POL.}® The medial
structures not only restrain valgus but also are important
to restrain the rotation. Whilst the POL restrains internal
rotation in the extended knee, combined ACL and MCL
injuries can lead to an anteromedial rotatory instability,
so-called AMRI. Studies have shown that both the dMCL
and sMCL act to restrain external tibial rotation with
some suggesting a more important role for the dMCL.
Yet, AMRI is not routinely assessed by clinicians. In
2020, a classification of AMRI was proposed by Wierer
et al,® based on assessing both external rotation and ante-
romedial drawer. The anteromedial drawer test was
described by Slocum and Larson® in 1968. The test is
best performed with the knee at 90° flexion with the foot
held in 15° of external rotation. The anterior drawer in
external rotation (ADER) test is positive if an anterior dis-
placement of the tibia on the femur is noted in the
described position.

For clarity, in this presentation, we are going to call this
test the ADER test. Clinical examination remains the most
reproducible method for assessing AMRI as instrumented
devices are not useful. We do not use stress fluoroscopy
for the diagnostic.

The objective of this presentation was to revisit the sim-
ple clinical examination of rotatory instability as described
by Slocum and Larson in 1968 with a drawer test at 90° of
flexion with the foot held in 15° of external rotation and to
include that test systematically for ACL injuries because
as we will see, AMRI can exist without any laxity in val-
gus. Based on the 2 consensus of Chahla et al in 2020,
Guenther et al in 2021, and the Wierer classification, the
purpose was to propose a new algorithm for the treatment
of chronic combined MCIL/ACL injuries based upon the
assessment of AMRI with this test.

So we propose a new algorithm for the treatment of com-
bined ACL/MCL based on the classification of AMRI
instability.

When examining a patient planned for ACL surgery, if
there is a valgus laxity in extension, this suggests that
a reconstruction of the ACL and the MCL and the POL
should be performed.

If there is no valgus laxity in extension, valgus should
be assessed at 20° of flexion and AMRI should be assessed
with the ADER test.
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We can note that the Lachman test and the anterior
drawer test are positive but no valgus laxity in extension,
no valgus laxity at 20° of flexion, and no anterior drawer
test in external rotation (ADER test).

If the ADER test and valgus laxity at 20° of flexion are
negative, it is grade 0 of the modified Wierer classification.
If the ADER test is positive but no valgus laxity at 20° of flex-
ion, it is grade 1 of the modified Wierer classification. For
these 2 grades, we would recommend an isolated ACL recon-
struction (ACLR), with no requirement for MCL surgery.

If there is a positive ADER test with a slight laxity at 20°
of flexion, this indicates grade 2 of modified Wierer classifi-
cation with a dMCL lesion and minimal sMCL laxity, and
for this, we would recommend that an isolated reconstruc-
tion of the dMCL should be performed with the ACLR.

If there is a positive ADER test without valgus laxity at
20° of flexion, we would recommend also an isolated recon-
struction of the dMCL with the ACLR for some specific
cases as professional players, especially for soccer.

If there is a significant laxity at 20° of flexion with a pos-
itive ADER test, the dMCL and sMCL should be recon-
structed in addition to the ACLR. In this presentation,
external dial test is not discussed. It is an additional test
but does not change the grade in the Wierer classification.
The following case example is a patient with grade 3
AMRI—with no valgus laxity at 0°, but with valgus laxity
at 20° and a strongly positive ADER test.

Preoperatively, we recommend systematic assessment
of the ACL with the Lachman and additionally the ADER
test to evaluate combined ACL and MCL injury. The video
shows a patient without any laxity in extension but with
a valgus laxity at 20° of flexion and a positive ADER
test. The pivot shift test should be done with caution in
this case as it may be affected by the injured medial struc-
tures and misinterpreted. We have confirmation with the
medial joint line opening.

Next is a case example of a patient with no valgus laxity
at 20° of flexion but a positive ADER test.

We can note for this case of a professional player that the
Lachman test is positive. There is no valgus laxity in exten-
sion or at 20° of flexion. The anterior drawer in neutral rota-
tion and the ADER test are positive. The arthroscopic view
of the medial compartment confirms no opening of the
medial joint line. So it is an AMRI grade 1 but the specific
case of a professional player and an isolated dMCL recon-
struction could be proposed with the ACL.

The examination can be repeated after surgery follow-
ing isolated dMCL and ACLR. Postoperative examination
shows there is no laxity in valgus extension or at 20° of
flexion, and the anterior drawer in neutral rotation and
the ADER test are now negative.

For isolated dMCL reconstruction associated with an
ACLR, a gracilis can be used percutaneously to reconstruct
the dMCL.2 For dMCL + sMCL reconstruction, an antero-
medial reconstruction using gracilis can be performed to
control external rotation and can be combined with a flat
sMCL reconstruction? to biomechanically best restore
medial knee stability. In all MCL surgeries, the position
of femoral insertion of the graft is critical. Therefore, radio-
graph should be used during the surgery to accurately
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determine the landmark for insertion on the medial femo-
ral condyle.

In summary, not all MCL injuries require surgical
intervention when injured with the ACL for chronic cases.
Therefore, more accurate evaluation of MCL injuries is
necessary to determine between conservative or surgical
treatment of the medial side. Clinical examination should
include systematically an examination of a potential
AMRI, especially with the ADER test ever described in
1968 by Slocum and Larson to evaluate dMCL and sMCL
injuries. We propose a new algorithm based on a modified
Wierer classification to help to decide when to do:

e No surgery of the MCL
e Or isolated dMCL reconstruction with ACLR
e Or sMCL + dMCL reconstruction with ACLR.

Here are the references.
Thank you very much.

ORCID iDs

Nicolas Bouguennec (2) https:/orcid.org/0000-0002-8300-5653
Thibault Marty-Diloy (i) https:/orcid.org/0000-0003-4478-6650

REFERENCES

1. Battaglia MJ Il, Lenhoff MW, Ehteshami JR, et al. Medial collateral lig-
ament injuries and subsequent load on the anterior cruciate ligament:

A New Algorithm to Treat Chronic Combined ACL/MCL Injuries 3

a biomechanical evaluation in a cadaveric model. Am J Sports Med.
2009;37(2):305-311. doi:10.1177/0363546508324969

. Behrendt P, Herbst E, Robinson JR, et al. The control of anteromedial

rotatory instability is improved with combined flat SMCL and antero-
medial reconstruction. Am J Sports Med. 2022;50(8):2093-2101.
doi:10.1177/03635465221096464

. Daxhelet J, Bouguennec N, Graveleau N. The mirror anterolateral lig-

ament: a simple technique to reconstruct the deep medial collateral
ligament using the gracilis associated with a four-strand semitendino-
sus for anterior cruciate ligament reconstruction. Arthrosc Tech.
2022;11(8):e1419-e1424. doi:10.1016/j.eats.2022.03.030

. Fetto JF, Marshall JL. Medial collateral ligament injuries of the knee:

a rationale for treatment. Clin Orthop Relat Res. 1978;132:206-218.

. Richter DL, Mclver ND, Sapradit T, et al. A biomechanical comparison

of the LaPrade technique versus a novel technique for reconstruction
of medial-sided knee injuries. Am J Sports Med. 2022;50(8):2083-
2092. doi:10.1177/03635465221094000

. Slocum DB, Larson RL. Rotatory instability of the knee. Its pathogen-

esis and a clinical test to demonstrate its presence. J Bone Joint Surg
Am. 1968;50(2):211-225.

. Svantesson E, Hamrin Senorski E, Alentorn-Geli E, et al. Increased risk

of ACL revision with non-surgical treatment of a concomitant medial
collateral ligament injury: a study on 19,457 patients from the Swedish
National Knee Ligament Registry. Knee Surg Sports Traumatol
Arthrosc. 2019;27(8):2450-2459. doi:10.1007/s00167-018-5237-3

. Wierer G, Milinkovic D, Robinson JR, et al. The superficial medial col-

lateral ligament is the major restraint to anteromedial instability of the
knee. Knee Surg Sports Traumatol Arthrosc. 2021;29(2):405-416.
doi:10.1007/s00167-020-05947-0

. Willinger L, Balendra G, Pai V, et al. High incidence of superficial and

deep medial collateral ligament injuries in “‘isolated’” anterior cruciate
ligament ruptures: a long overlooked injury. Knee Surg Sports Trauma-
tol Arthrosc. 2022;30(1):167-175. doi:10.1007/s00167-021-06514-x



