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Ultrasound With Stress for Assessing Injuries to the
Medial and Lateral Collateral Ligaments of the Knee
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Abstract: Physical examination of knee ligament injuries often is considered subjective and imprecise as the result of
various factors affecting its reliability. Magnetic resonance imaging is widely used but lacks information on ligament
function and is costly. Stress radiography is commonly employed, but alternatives are sought because of radiation
exposure and the need for a physician’s presence during the procedure. Ultrasonography represents a noninvasive, rapid,
and cost-effective method for assessing knee injuries. This Technical Note presents stress ultrasonography protocols for
evaluating medial and lateral tibiofemoral openings in patients with posteromedial corner and/or posterolateral corner
injuries. The ultrasonography examination parameters are detailed for both the medial collateral ligament and lateral
collateral ligament evaluation. Studies have associated certain degrees of tibiofemoral opening with knee ligament in-
juries, aiding surgeons in surgical decision-making. Examination with stress ultrasonography offers a dynamic and
reproducible method without adverse effects for patients, potentially expediting the diagnosis and treatment of
multiligament knee injuries.
hysical examination of patients with knee ligament
Pinjuries often is regarded as subjective and impre-
cise. Various factors have been identified that can affect
its reliability and reproducibility. These factors include
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the examiner’s expertise, patient tolerance, and the
presence of concomitant injuries.1-3

Magnetic resonance imaging (MRI) is extensively
employed in assessing knee ligament injuries. However,
being a static examination, it does not provide reliable
information about the patient’s ligament function. In
certain situations, such as in a chronic knee injury, it
may depict a ligament structure that appears normal
without definitively determining its functionality.4

Furthermore, it is important to acknowledge that MRI
is costly.
Consequently, stress radiography has emerged as a

widely used tool for evaluating knee ligament injuries.
Given its broad availability, numerous protocols have
been developed to quantify injuries and aid knee sur-
geons in their therapeutic decision making.5-9

Nevertheless, because of the requirement for a
physician’s presence during the stress radiography
procedure, the associated radiation exposure, and the
need for multiple radiographic images to ensure
proper femoral and tibial rotation, alternative
methods for assessing tibiofemoral opening under
stress in the medial and lateral compartments in the
presence of injury are currently under investigation.
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Ultrasonography (US) represents another valuable tool
for evaluating knee anatomical structures. It is a nonin-
vasive, rapid, and cost-effectivemethod. This examination
can be employed to assess both acute and chronic knee
injuries, serving as a complementary approach to the
physical examination and readily conducted in an office
setting.10,11 Stress can be applied during the examination
to analyze the opening of both the medial and lateral
tibiofemoral compartments. In this TechnicalNote,wewill
delve into theapplicationof stressUS for evaluatingmedial
and lateral tibiofemoral opening in patients with poster-
omedial corner and/or posterolateral corner injuries.

Technical Note
All examinations were performed with a Butterfly US

device (Butterfly NetWork, Burlington, MA) through
medial and lateral access of the knee to visualize the
joint space at rest and after valgus or varus stress using a
linear transducer with a length of 40 mm and fre-
quency of 17 MHz and maximal depth of 4.0 cm (Fig 1).
Stress US examinations were conducted exclusively by
the designated researcher, adhering to the parameters
in the sections that follow.

Medial Collateral Ligament (MCL) Evaluation
The examination uses the ButterFly US device, which

conveniently connects to a smartphone. A linear
transducer with a frequency range of 17 MHz is
employed (Fig 1).12 The patient assumes a seated po-
sition with the proximal half of the thigh resting on the
center of a conventional examination table (Fig 2 A and
B). The knees are flexed at a precise angle of 90�, while
the feet find support on the second (last) step of a
specially designed ladder intended for clinical settings
(Fig 2A). US transmission gel is evenly distributed on
the transducer’s surface, after which it is connected to
the examiner’s smartphone, enabling immediate access
to the predefined US imaging mode.
Positioned laterally to the knee being examined, the

examiner places their own foot on the ladder’s second
step, using their own knee as a pivotal point for
applying valgus stress (Fig 3A). The examiner finds the
joint line of the knee (Fig 3B).
The examiner advises the patient to relax and allow

the limb under examination to rest in a loose state.
With one hand, the examiner secures the ankle of the
examined limb and proceeds to execute a complete
knee extension (Fig 3A). With the other hand, the
transducer is longitudinally positioned on the medial
and distal aspect of the femur, facilitating the identi-
fication of the medial epicondyle and the proximal
fibers of the MCL. Subsequently, the probe is further
directed to the joint space, allowing for the identifi-
cation of the distal femur, its medial articular surface,
Fig 1. (A) We demonstrate the depth setting
of 4 cm for which the Butterfly US should be
configured. (B) The gain should be set at
50%. US performed in the right knee.



Fig 2. (A-B) We position the patient sitting
on a physical examination table, and a 2-step
stool is placed under the patient’s feet.
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the medial meniscus, and the medial tibial plateau
(Video 1). Maintaining this probe placement, valgus
stress is applied by employing the examiner’s knee as
a fulcrum on the lateral aspect of the femur’s mid-
third, while maximum force is exerted on the ipsilat-
eral ankle of the examined limb through the exam-
iner’s hand. We teach the patient how to freeze the
screen pressing the freezing button (Fig 3 C-E). The
resulting medial opening is visualized and then frozen
on the smartphone screen (Fig 4 A and B). Subse-
quently, the examiner discontinues the stress appli-
cation and proceeds to employ the US device’s
software to measure the distance between the most
medial and distal points of the distal femur, as well as
between the most medial and proximal points of the
tibial plateau (Fig 4B).
These aforementioned steps are replicated with the

patient’s knee flexed at a precise angle of 30�, ensuring
accurate measurements of the forces applied during
valgus stress and the space between the femur and tibia
(Fig 4 C and D). Both stages are also conducted on the
unaffected knee, thereby facilitating a comparative
analysis to ascertain the extent of increased medial
opening within the injured knee.

Lateral Collateral Ligament (LCL) Evaluation
The patient assumes a seated position with the

proximal half of the thigh resting on the center of a
conventional examination table.12 The knees are flexed
at a precise angle of 90�, while the feet find support on
the second (last) step of a specially designed ladder
intended for clinical settings.
Positioned medially to the knee being examined, the

examiner places their own foot on the ladder’s second
step, using their own knee on the medial aspect of the
femur’s mid-third as a pivotal point for applying varus
stress (Fig 5A). US transmission gel is evenly distributed
on the transducer’s surface, after which it is connected
to the examiner’s smartphone, enabling immediate
access to the predefined US imaging mode.
The examiner advises the patient to relax and allow
the limb under examination to rest in a loose state.
With one hand, the examiner secures the ankle of the
examined limb and proceeds to execute a complete
knee extension (Fig 5A). With the other hand, the
transducer is longitudinally positioned on the lateral
and distal aspect of the femur, facilitating the identifi-
cation of the lateral epicondyle and the proximal fibers
of the LCL (Video 1). Subsequently, the probe is further
directed to the joint space, allowing for the identifica-
tion of the distal femur, its lateral articular surface, the
lateral meniscus, and the lateral tibial plateau. Main-
taining this probe placement, varus stress is applied by
employing the examiner’s knee on the medial aspect of
the femur’s mid-third as a fulcrum, while maximum
force is exerted on the ipsilateral ankle of the examined
limb through the examiner’s hand. The resulting lateral
joint opening is visualized and then frozen on the
smartphone screen (Fig 5A). Subsequently, the exam-
iner discontinues the stress application and proceeds to
employ the US device’s software to measure the dis-
tance between the most lateral and distal points of the
distal femur, as well as between the most lateral and
proximal points of the tibial plateau (Fig 5B).
These aforementioned steps are replicated with the

patient’s knee flexed at a precise angle of 30�, ensuring
accurate measurements of the forces applied during
varus stress and the space between the femur and tibia
(Fig 5 C and D). Both stages are also conducted on the
unaffected knee (Fig 6 A-D), thereby facilitating a
comparative analysis to ascertain the extent of
increased lateral opening within the injured knee.
Discussion
Stress US is a valuable tool for assisting surgeons in

diagnosing ligament injuries that require surgical
intervention. This noninvasive method eliminates the
need for radiation exposure. When performed under a
standardized protocol and following the



Fig 3. (A) We apply a valgus force on the knee to open the medial space; the patient holds the cell phone, displaying its screen to
the examining physician. (B) We locate the joint line with the ultrasound. (C) We instruct the patient on how to use the freeze
button. (D) The patient presses the freeze button. (E) We observe the cell phone screen displaying the Butterfly app, with a red
circle around the freeze button. US image taken of the right knee.
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aforementioned sequential steps, it offers several ad-
vantages. First, it provides a relatively accessible and
noninvasive approach for assessing ligament stability,
making it both a safe and rapid diagnostic test. The
enhanced diagnostic accuracy and the capability for
dynamic assessment stand out as some of the method’s
most significant advantages. Pearls and pitfalls of the
stress US are described in Table 1.
A recent systematic review evaluated reference

radiographic measurements for stress radiography in
diagnosing knee ligament injuries, highlighting its
accuracy and reproducibility despite methodologic



Fig 4. (A) We apply valgus stress in full extension. (B) We observe the femur (red arrow), the tibia (red arrow), the joint space,
within the joint, and the superficial region of the skin. (C) We measure a medial joint space opening of 1.03 cm using the ul-
trasound software. (D) We apply valgus stress at 30� of flexion. (E) We observe a medial opening of 1.33 cm. US image taken in
the medial side of the right knee.
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heterogeneity among studies.13 In addition, other
studies emphasize stress radiography’s role in pre-
cisely assessing instability in multiligament knee in-
juries14,15 and its advantage in comparing with the
healthy contralateral side, reinforcing its diagnostic
value.5,15

LaPrade et al.8 have reported that during varus stress,
a lateral opening greater than 2.7 mm suggests a lateral



Fig 5. (A) We apply varus stress in full extension. (B) We observe the femur (red arrow), the tibia (red arrow), the joint space,
within the joint, and the superficial region of the skin. We measure a lateral joint space opening of 0.87 cm using the ultrasound
software. (C) We apply varus stress at 30� of flexion. (D) We observe a lateral opening of 0.92 cm. US image taken in the lateral
side of the right knee.
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collateral ligament injury. If the opening exceeds
4.0 mm, there is an associated complete posterolateral
corner injury. Similarly, during valgus stress, LaPrade
et al.9 associated an opening greater than 3.2 mm,
Fig 6. (A) We observe the femur (red arrow), the tibia (red arrow
side full extension, we observe an opening of 0.77 cm. (B) At una
of 0.80 cm. (C) At unaffected knee lateral side full extension, we
side at 30� flexion, we observe an opening of 1.06 cm. US image
compared with the contralateral knee, with a medial
collateral ligament injury. In these cases, manual
maximum force applied by the same examiner was
used to assess the opening.
), the joint space, within the joint. At unaffected knee medial
ffected knee medial side at 30� flexion, we observe an opening
observe an opening of 1.01 cm. (D) At unaffected knee lateral
s of the left knee.



Table 1. Pearls and Pitfalls of Stress Ultrasonography

Pearls Pitfalls

Noninvasive Requires specialized training
Cost-effective Examiner’s dependence
Dynamic assessment under stress conditions Complex intra-articular lesions may require complementing with magnetic resonance

imagingLow cost, quick, and safe without radiation exposure
Pain during stress may limit assessment in acute injuries
Check the rotation of the limb when you are applying stress to the medial and lateral

compartments. You can do this by ensuring that the patella faces directly upward,
and also by checking the orientation of the foot

Table 2. Comparative Advantages and Disadvantages Between Physical Examination, MRI, Stress Radiography, and Stress
Ultrasound

Method Advantages Disadvantages

Physical examination Can be performed in a doctor’s office
Integral part of clinical assessment requiring examiner

expertise and patient tolerance

Often considered subjective and imprecise

MRI Provides detailed images of soft tissues of the knee
Widely used for assessing knee ligament injuries
Aids in identifying concomitant injuries

Does not provide information on ligament function
May not definitively determine ligament functionality

Stress radiography Broad availability and protocols developed for quantifying
injuries

Assists in assessing knee instability under stress
Comparisons with the healthy contralateral side can be

made

Requires a physician’s presence during the procedure
Radiation exposure is a concern
Multiple radiographs often needed for proper

evaluation

Stress ultrasound Noninvasive, quick, and cost-effective.
Can be performed in a doctor’s office and involves no

radiation
Allows dynamic assessment
Complements physical examination and can expedite

diagnosis and treatment

Requires a specialized ultrasound device to visualize
musculoskeletal structures

Reproducibility depends on examiner’s skill and
training

Pain in acute injuries may limit medial or lateral
opening

In complex intra-articular lesions, it may need to be
complemented with MRI

MRI, magnetic resonance imaging.
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Although there are established parameters and values
in the literature, there is still no consensus on the best
measurement method and instrument to use for
reproducing stress.5 In addition, multiple radiographs
are often required for a proper evaluation. It is impor-
tant to consider that stress radiography exposes the
patient to radiation, even with the use of protective lead
aprons. In addition, the physician performing the stress
is also not entirely free from radiation exposure.
Studies that evaluate the knee through US mostly do

not associate valgus and varus stress for assessing
tibiofemoral opening. Rather, these evaluations focus
on assessing the integrity of ligament fibers.10,16 For
knee surgeons, it is crucial to determine the degree of
tibiofemoral opening because this is the primary way to
quantify the extent of ligamentous injury.
Sekiya et al.17 published a study defining the degree

of opening in millimeters to determine lateral collateral
ligament injuries. A lateral joint space opening of
10.5 mm or greater during US examination with a
varus stress reported a sensitivity of 83% and specificity
of 100% for lateral collateral ligament and
posterolateral corner injuries, with a positive predictive
value of 100%, negative predictive value of 75%, and
an accuracy of 88%. A medial joint space opening was
determined by Lee et al.18 In this study, grade I MCL
injuries were determined to have an opening of 0 to
5 mm in the tibiofemoral distance, grade II had an
opening of 5 to 10 mm, and grade III had an opening
greater than 10 mm, all compared to the healthy
contralateral side.18

In 2017, Espregueira-Mendes et al.19 described a
study using MRI with stress to assist in the diagnosis of
ACL injuries, focusing on anterior translation and
rotational instability. However, it remains a method that
is not widely reproducible outside of research centers.
We compare advantages and disadvantages between

physical examination, MRI, stress radiography, and
stress US in Table 2. Limitations and challenges of the
method include the necessity for a US device capable of
visualizing musculoskeletal structures and measuring
distances between points specified by the physician.
Another issue is reproducibility, which is examiner
dependent and thus requires adequate training for
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accurate identification of structures and distances,
thereby ensuring technical competence. In cases of
acute injuries, patients may experience pain during
stress testing, which could limit medial or lateral
opening. Finally, for complex intra-articular lesions, US
may need to be supplemented with MRI.14

In conclusion, we believe that US examination can
aid in the diagnosis of multiligamentous knee injuries,
providing a low-cost, dynamic, and reproducible
method without adverse effects for patients. It has the
potential to expedite the diagnosis and subsequent
treatment of patients.

Disclosures
The authors report the following potential conflicts of

interest or sources of funding: J.L.R.D.F. reports per-
sonal fees from Sintegra Surgical Sciences, outside the
submitted work. R.F.L. reports other from Arthrex,
Ossur, Smith & Nephew, Elsevier, Linvatec, outside the
submitted work. All other authors declare that they
have no known competing financial interests or per-
sonal relationships that could have appeared to influ-
ence the work reported in this paper. Full ICMJE
author disclosure forms are available for this article
online, as supplementary material.

References
1. Medvecky MJ, Zazulak BT, Hewett TE. A multidisciplinary

approach to the evaluation, reconstruction and rehabili-
tation of the multi-ligament injured athlete. Sports Med
Auckl NZ 2007;37:169-187.

2. Fortier LM, Stylli JA, Civilette M, et al. An evidence-based
approach to multi-ligamentous knee injuries. Orthop Rev
(Pavia) 2022;14:35825.

3. Burrus MT, Werner BC, Griffin JW, Gwathmey FW,
Miller MD. Diagnostic and management strategies for
multiligament knee injuries: A critical analysis review.
JBJS Rev 2016;4:e1.

4. Ruzbarsky JJ, Konin G, Mehta N, Marx RG. MRI
arthroscopy correlations: Ligaments of the knee. Sports
Med Arthrosc Rev 2017;25:210-218.

5. Rocha de Faria JL, Pedrinha ISM, Pavão DM, et al. Stress
radiography for multiligament knee injuries: A standard-
ized, step-by-step technique. Arthrosc Tech 2020;9:
e1885-e1892.

6. Geeslin AG, Geeslin MG, LaPrade RF. Ligamentous
reconstruction of the knee: What orthopaedic surgeons
want radiologists to know. Semin Musculoskelet Radiol
2017;21:75-88.

7. Aguirre-Rodríguez VH, Valdés-Montor JF, Valero-
González FS, et al. Prevalence of injury of the medial
collateral ligament of the knee assessed by magnetic
resonance. Acta Ortop Mex 2021;35:271-275 [in Spanish].

8. LaPrade RF, Heikes C, Bakker AJ, Jakobsen RB. The
reproducibility and repeatability of varus stress radio-
graphs in the assessment of isolated fibular collateral lig-
ament and grade-III posterolateral knee injuries. An
in vitro biomechanical study. J Bone Joint Surg Am
2008;90:2069-2076.

9. Laprade RF, Bernhardson AS, Griffith CJ, Macalena JA,
Wijdicks CA. Correlation of valgus stress radiographs with
medial knee ligament injuries: An in vitro biomechanical
study. Am J Sports Med 2010;38:330-338.

10. Alves TI, Girish G, Kalume Brigido M, Jacobson JA. US of
the knee: Scanning techniques, pitfalls, and pathologic
conditions. Radiographics 2016;36:1759-1775.

11. De Flaviis L, Nessi R, Leonardi M, Ulivi M. Dynamic ul-
trasonography of capsulo-ligamentous knee joint
traumas. J Clin Ultrasound JCU 1988;16:487-492.

12. Gruber G, Martens D, KonermannW. Value of ultrasound
examination in lesion of the medial collateral ligament of
the knee joint. Z Orthop Ihre Grenzgeb 1998;136:337-342
[in German].

13. Mabrouk A, Olson CP, Tagliero AJ, et al. Reference
standards for stress radiography measurements in knee
ligament injury and instability: A systematic review. Knee
Surg Sports Traumatol Arthrosc 2023;31:5721-5746.

14. Makaram NS, Murray IR, Geeslin AG, Chahla J,
Moatshe G, LaPrade RF. Diagnosis and treatment strate-
gies of the multiligament injured knee: A scoping review.
Br J Sports Med 2023;57:543-550.

15. Braaten JA, Schreier FJ, Rodriguez AN, Monson J,
LaPrade RF. Modern treatment principles for multi-
ligament knee injuries. Arch Bone Jt Surg 2022;10:
937-950.

16. Yablon CM, Melville DM, Jacobson JA. Ultrasound of the
knee. AJR Am J Roentgenol 2014;202:W284.

17. Sekiya JK, Swaringen JC, Wojtys EM, Jacobson JA.
Diagnostic ultrasound evaluation of posterolateral corner
knee injuries. Arthroscopy 2010;26:494-499.

18. Lee JI, Song IS, Jung YB, et al. Medial collateral ligament
injuries of the knee: Ultrasonographic findings.
J Ultrasound Med 1996;15:621-625.

19. Espregueira-Mendes J, Andrade R, Leal A, et al. Global
rotation has high sensitivity in ACL lesions within stress
MRI. Knee Surg Sports Traumatol Arthrosc 2017;25:
2993-3003.

http://refhub.elsevier.com/S2212-6287(24)00115-4/sref1
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref1
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref1
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref1
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref2
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref2
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref2
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref3
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref3
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref3
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref3
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref4
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref4
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref4
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref5
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref5
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref5
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref5
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref6
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref6
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref6
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref6
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref7
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref7
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref7
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref7
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref8
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref8
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref8
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref8
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref8
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref8
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref9
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref9
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref9
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref9
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref10
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref10
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref10
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref11
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref11
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref11
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref12
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref12
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref12
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref12
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref13
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref13
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref13
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref13
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref14
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref14
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref14
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref14
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref15
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref15
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref15
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref15
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref16
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref16
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref17
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref17
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref17
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref18
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref18
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref18
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref19
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref19
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref19
http://refhub.elsevier.com/S2212-6287(24)00115-4/sref19

	Ultrasound With Stress for Assessing Injuries to the Medial and Lateral Collateral Ligaments of the Knee
	Technical Note
	Medial Collateral Ligament (MCL) Evaluation
	Lateral Collateral Ligament (LCL) Evaluation

	Discussion
	Disclosures
	References


