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Tricks and tips for physical examination of the multiligament
injured knee: what we can not forget
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Abstract: The multiligament knee injury may present some challenges in its evaluation during the physical
examination. Due to the wide range of lesion patterns and instabilities, a systematic approach to physical
examination is essential in such cases. The initial evaluation by inspection and palpation, followed by with
the specific tests for each structure, with the evaluation of the cruciate ligaments, then the lateral and
medial ligaments in an organized way allows a more accurate diagnosis. It is very important the ability to
recognize the meaning of the result of each physical examination test and its variations, to avoid common

misinterpretation. This article aims to present the physical examination of the multiligament injured knee in

an organized way, pointing out the tips and tricks for the best diagnosis and correct treatment.
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Introduction

The multiligament knee injury may present some challenges
in its evaluation during the physical examination. The
association of multiple ligament lesions makes it obvious
that there is some instability, but the identification of the
exact structures involved in the trauma becomes more
difficult (1,2).

There is also an important difference in the evaluation of
acute lesions and chronic lesions. Patients in the acute phase,
usually victims of high energy trauma, present significant
pain and therefore resist more physical examination with
muscle contractions that make it difficult to identify ligament
insufficiencies. In the acute phase, magnetic resonance
imaging may show many changes in ligament structures,
and physical examination is fundamental to identify which
changes in the imaging exam actually correlate with
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instabilities that must be addressed (1,3).

On the other hand, patients with chronic injuries bring
another type of challenge. The knee already presents
without edema and almost no pain. Therefore, the patient
is much more collaborative with the physical examination.
However, the gross instability at this stage may lead to a
lack of diagnosis of injury to secondary structures. Chronic
lesions will also be much more difficult to identify on
magnetic resonance imaging, with physical examination
being the main parameter for surgical planning (4,5).

It is important to remember that in the acute phase all
patients diagnosed with a knee dislocation should undergo a
thorough physical examination for vascular and neurological
injuries (6-8). However, this is not the focus of this article,
which will focus on the assessment of knee ligament
structures.
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Cruciate ligaments

The evaluation of the integrity of the cruciate ligaments
during the physical exam of the multiligament injured
knee is usually easier than in the isolated lesions, since
they present greater instabilities. Higher energy trauma
frequently presents concomitant lesion of the anterior
cruciate ligament and posterior cruciate ligament.

The classic tests for the evaluation of these ligaments
are the anterior and posterior drawer tests, Lachman
test and pivot shift test. With drawer testing in cases of
multiligament injuries particular attention is needed to the
initial position of the tibia before performing the anterior
and posterior movements. It is important to verify that the
tibia is reduced at the beginning of the examination. This
can be verified by palpating the position of the tibial plateau
in relation to the femoral condyles. The anterior border of
the tibial plateau should be approximately one centimeter in
front of the femoral condyles, with the knee at 90 degrees
of flexion. Without this detail, in the presence of a posterior
cruciate ligament injury, the tibia may be posteriorized,
causing a false positive in the anterior drawer test or even a
false negative in the posterior drawer test.

The Lachman test requires the same attention as the
drawer tests. It is important to reduce the tibia in the
anatomical position before beginning the movements
of stress. It is also important to have a sensitivity when
performing the stresses to try to identify the characteristic
of the end of the movement. The presence of an intact
ligament will generate a firm and abrupt endpoint.
Meanwhile in the ligament injury it will be more difficult to
identify an endpoint, and the end of the movement will be
smoother.

Peripheral lesions

The identification of the lesions of the different peripheral
structures can be more challenging. The association of
lesions, with different changes in the rotational and coronal
stability patterns of the knee, may be confusing during the
physical examination, so it is important to associate different
tests.

Physical examination begins with visual inspection
of the knee in which localized edema or ecchymosis can
be identified, suggesting the pattern of injury. Next, the
palpation of the origin and insertion of the collateral
ligaments should be performed, which helps in identifying
the lesion site of each structure and guides the next steps of
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the physical examination.

The medial knee complex includes different structures,
but the main stabilizers are the medial collateral ligament,
with its deep and superficial portions, and the posterior
oblique ligament (5,9). The medial ligament evaluation
of the knee during the physical exam has classic tests such
as valgus stress. Valgus stress should be performed with
both the knee extension and the knee at 30 degrees flexion.
The flexed knee test decreases the tension of the posterior
capsule and the posterior cruciate ligament, isolating the
restraining action to the fibers of the medial collateral
ligament. During valgus stress, it is essential to palpate
the medial joint line to measure the opening between the
medial femoral condyle and the medial tibial plateau, thus
measuring the degree of the lesion. This palpation also
ensures that the movement observed during the valgus
stress is due to the medial opening and not the lateral
closure resulting from a lateral complex injury.

Another maneuver described is the Slocum test to
evaluate the posteromedial complex, in which the anterior
drawer test is performed with the tibia at 15 degrees of
external rotation. The external rotation of the tibia stresses
the posteromedial complex, which if intact will diminish the
anterior excursion of the tibia. However, in the presence
of an injury, a greater anterior tibial translation is observed
with a rotational tendency of the tibial plateau (10).

Lesions of the lateral complex were extensively studied
by the complex rotational instabilities caused by this lesion
and due to the higher failure rates in reconstructions of
anterior and posterior cruciate ligaments in the presence of
non-identified posterolateral complex lesions (11).

The posterolateral complex of the knee includes different
structures, but the main stabilizers are the lateral collateral
ligament, the popliteus tendon and the popliteofibular
ligament (12). Some classic tests and signs have been
described to evaluate the lesions of the posterolateral
complex as varus stress test, recurvatum and external
rotation sign, posterolateral drawer test, reverse pivot shift
test and the dial test (13,14).

The varus stress test should also be performed with both
the knee in complete extension and the knee at 30 degrees
flexion. The test performed with the knee at 30 degrees
of flexion loosens the secondary stabilizers, increasing the
sensitivity of the test. When stability is restored to knee
stress in extension, there is probably an isolated injury
of the lateral collateral ligament. However, if a lateral
compartment opening is present in both extension and
flexion, we presume an injury of the lateral complex with its
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Figure 1 Posterolateral rotatory drawer test positioning. Left
hand of examiner in the proximal part of the calf, with the thumb
palpating the joint line. Right hand of the examiner holding de

ankle to perform the external rotation of the leg.

secondary structures, as well as the cruciate ligaments.

The recurvatum and external rotation signs performed
by raising the lower limb by the hallux, which will
demonstrate a hyperextension of the knee associated with
external rotation. In the posterolateral drawer test the knee
is kept at 90 degrees of flexion and the foot at 15 degrees
of external rotation. In this position, a posteriorizing
force is applied to the proximal tibia, causing greater
posteriorization of the lateral compartment compared with
that of the undamaged limb.

The reverse pivot shift is performed with the knee at
70 degrees of flexion and the foot externally rotated. This
leads to posterior subluxation of the lateral compartment of
the posterolateral complex injured knee. The knee is then
slowly extended to about 20° of flexion, at which point the
force vector of the iliotibial band changes and the tibia is
pulled forward, reducing the subluxation.

For the dial test the patient lies in a prone position
with the knees at 30 degrees of flexion and both ankles are
externally rotated simultaneously. An increase in external
rotation of 10-15 degrees is considered a positive test for
posterolateral complex injury (15). In the same maneuver
performed with the knee bent at 90 degrees, the increase
in external rotation is a sign of associated posterior cruciate
ligament injury. It is important to observe that in lesions
of the medial complex it is also possible to find an increase
of the external rotation, due to the increase of the anterior
translation of the medial plateau (5). The differentiation
between the medial and lateral lesion in the dial test

with the patient in the ventral decubitus position is quite
difficult.
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The performance and interpretation of the stability
evaluation tests of the posterolateral complex of the knee is
quite challenging. Even with so many tests and signs already
described, 72% of these lesions are not diagnosed during
the initial presentation. The difficulty increases significantly
when central pivot and medial collateral ligament injuries
are involved (16).

More recently, we have described a test that seeks to
improve the sensitivity of the physical examination to the
diagnosis of posterolateral complex lesions, the posterolateral
rotatory drawer test. The test is started with the patient in
dorsal decubitus with the hip flexed at 45 degrees and the
knee at 90 degrees flexion. The examiner should position his
or her contralateral hand on the lateral side of the proximal
third of the calf of the knee to be examined, then pull the
tibia anteriorly, reducing a possible posteriority of the tibia
caused by ligament injury. With the other hand holding the
ankle the examiner performs an external rotation movement
(Figure I). Using the thumb of the hand placed near the
knee, the examiner palpates the joint line to evaluate the
position of the anterior border of the tibial plateau in relation
to the lateral femoral condyle. In this test, with an injury of
the lateral posterolateral complex, there will be an increase
in the external rotation associated to a posteriorization of
the lateral plateau in relation to the femoral condyle. This
maneuver facilitates the differentiation between the lateral
and medial lesions, which can cause the external rotation of
the tibia to increase (17).

Conclusions

Physical examination in the multiligament injured knee
can bring great challenges, and for this reason there are
so many tests and signs described. All tests should be
performed bilaterally to compare to the uninjured knee (18).
The best quality physical examination is the one with
the patient anesthetized, so we should always repeat the
complete physical examination and be ready for changes in
the surgical plan in the operating room. Another feature
that can be used in cases of diagnostic doubts is stress
radiography. This may be more sensitive to some subtler
ligament lesions.

Examination of the knee with a multiligamentous lesion
should not fail to look for signs of associated cartilage
or meniscus lesions, often present in these patients. Pain
in the joint line, exacerbated joint effusion, cracks, pain
on palpation of the femoral condyles, and even more
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exacerbated instability are signs of possible intra-articular
lesions associated with ligamentous lesions.

Even with all the care and attention during an assessment
of the multiligament injured knee, wrong interpretations
can occur. Therefore, it is essential that the physical
examination be thoroughly trained and repeated at different
times by the surgeon, seeking the right diagnosis for the
patient.

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
by the editorial office, Annals of Joint for the series “The
Multiligament Injured Knee”. The article has undergone
external peer review.

Conflicts of Interest: All authors have completed the
ICMJE uniform disclosure form (available at http://
dx.doi.org/10.21037/20j.2018.09.05). The series “The
Multiligament Injured Knee” was commissioned by the
editorial office without any funding or sponsorship. CPH
served as the unpaid Guest Editor of the series. The authors
have no other conflicts of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Levy BA, Fanelli GC, Whelan DB, et al. Controversies
in the treatment of knee dislocations and multiligament
reconstruction. ] Am Acad Orthop Surg 2009;17:197-206.

© Annals of Joint. All rights reserved.

10.

11.

12.

13.

14.

15.

20j.amegroups.com

Annals of Joint, 2018

Hughston JC, Jacobson KE. Chronic posterolateral
rotatory instability of the knee. ] Bone Joint Surg Am
1985;67:351-9.

Cook S, Ridley T], McCarthy MA, et al. Surgical
treatment of multiligament knee injuries. Knee Surg
Sports Traumatol Arthrosc 2015;23:2983-91.

Bonadio MB, Helito CP, Gury LA, et al. Correlation
between magnetic resonance imaging and physical exam in
assessment of injuries to posterolateral corner of the knee.
Acta Ortop Bras 2014;22:124-6.

Wijdicks CA, Griffith CJ, Johansen S, et al. Injuries to the
medial collateral ligament and associated medial structures
of the knee. ] Bone Joint Surg Am 2010;92:1266-80.
Lachman JR, Rehman S, Pipitone PS. Traumatic Knee
Dislocations: Evaluation, Management, and Surgical
Treatment. Orthop Clin North Am 2015;46:479-93.
Darabos N, Gusic N, Vlahovic T, et al. Staged
management of knee dislocation in polytrauma injured
patients. Injury 2013;44 Suppl 3:540-5.

Medina O, Arom GA, Yeranosian MG, et al. Vascular and
nerve injury after knee dislocation: a systematic review.
Clin Orthop Relat Res 2014;472:2621-9.

LaPrade MD, Kennedy MI, Wijdicks CA, et al. Anatomy
and biomechanics of the medial side of the knee and

their surgical implications. Sports Med Arthrosc Rev
2015;23:63-70.

Slocum DB, Larson RL. Rotatory instability of the knee.
Its pathogenesis and a clinical test to demonstrate its
presence. ] Bone Joint Surg Am 1968;50:211-25.

LaPrade RE, Resig S, Wentorf F, et al. The effects of
grade III posterolateral knee complex injuries on anterior
cruciate ligament graft force. A biomechanical analysis.
Am ] Sports Med 1999;27:469-75.

Chahla J, Moatshe G, Dean CS, et al. Posterolateral
Corner of the Knee: Current Concepts. Arch Bone Jt Surg
2016;4:97-103.

LaPrade RE, Terry GC. Injuries to the posterolateral
aspect of the knee. Association of anatomic injury patterns
with clinical instability. Am J Sports Med 1997;25:433-8.
Cooper JM, McAndrews PT, LaPrade RE. Posterolateral
corner injuries of the knee: anatomy, diagnosis, and
treatment. Sports Med Arthrosc Rev 2006;14:213-20.
Grood ES, Stowers SE, Noyes FR. Limits of movement in
the human knee. Effect of sectioning the posterior cruciate
ligament and posterolateral structures. ] Bone Joint Surg
Am 1988;70:88-97.

. Pacheco RJ, Ayre CA, Bollen SR. Posterolateral corner

injuries of the knee: a serious injury commonly missed. ]

Ann Foint 2018;3:84


http://dx.doi.org/10.21037/aoj.2018.09.05
http://dx.doi.org/10.21037/aoj.2018.09.05

Annals of Joint, 2018 Page 5 of 5

Bone Joint Surg Br 2011;93:194-7. Tech 2014;3:€299-302.

17. Angelini FJ, Bonadio MB, Helito CP, et al. Description 18. Cooper DE. Tests for posterolateral instability of the
of the posterolateral rotatory drawer maneuver for the knee in normal subjects. Results of examination under
identification of posterolateral corner injury. Arthrosc anesthesia. ] Bone Joint Surg Am 1991;73:30-6.

doi: 10.21037/20j.2018.09.05

Cite this article as: Bonadio MB, Helito CP, Angelini FJ.
Tricks and tips for physical examination of the multiligament
injured knee: what we can not forget. Ann Joint 2018;3:84.

© Annals of Joint. All rights reserved. ao0j.amegroups.com Ann Joint 2018;3:84



